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Amino-Acids and Peptones or Peptides, Differentiation between, 593 

-— Compounds and Urine, Amino Groups in, Estimation of, and a Method for 

fche Analysis of Proteins, 457 

-Groups, Aliphatic, Quantitative Estimation of, and its Application in the- 

Chemistry of the Proteins, Urine, and Enzymes, 17 
Ammonia and Pyridine, Separation and Estimation of, 508 

-—- Method, Estimation of Formaldehyde by the, 421 

Ammoniacal Solution of its Oxalate, Estimation of Silver by Electrolysis of an, 308 

--— Solutions, Precipitation of Zinc, Manganese, Cobalt, Nickel, Copper, and. 

Cadmium from, by Means of Sodium Carbonate and Trimethylphenylammoruum 
Carbonate, 599 

Ammonium Nitrite, Precipitation of Aluminium, Chromium, and Iron by, 559 

---Salts, Elimination of, Prior to Estimation of Alkali Metals, 30 

-Sulphate, Estimation of Sulphur in Coal-Gas and of, 309 

-;-Solutions, Coagulating-Points of Egg Serum and Milk 

- Albumins, and of Serum Globulin, in, 416 
Amylolytic Enzymes in Faeces, Detection of, 74 
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Anasthesia, Chloroform, Composition of the Gases of the Blood in, 154 
Anassthefcic and Analytical Purposes, Examination of Ether for, 407 
Anaesthetics, Certain Other, and Cocaine, Tests for, 2 

*- 7 -, Chemistry of. III. Nitrous Oxide, 508 

Analysis, Capillary, 251 

--, Chemical, New Method of, 376 

-, Electro, 565 

-, Elementary, 516 

-», Qualitative, without the Use of Hydrogen Sulphide, 517 

-~, Toxicological, Method of Destroying Organic Matter by Means of Bromine, 

Particularly Applicable to, 592 

Analytical Constants of Shellac, Lac Resin, and Lac-Wax, 119 

--— Methods for the Estimation of Caoutchouc, Critical Investigation of, 158 

Anhydride, Acetic, in Acetic Acid, Small Quantities of, Detection and Estimation of, 
417 


-, the, of Lactic Acid, 235 

- 7 —, Reaction, an Inner, of Proteins, 514 

Anhydrides, Aromatic Inner, Reaction of, Depending on their Influence on the 
• Crystalline Form of Iodoform, 458 

Anhydrous Chlorides, the Preparation of, General Method for, and its Application in 
Chemical Analysis, 31 

Animal and Vegetable Substances, Ash in, Estimation of, 237 

- Fluids, Acetone in, Method for the Estimation of, 548 

-- Organs or Plants, the Ash of, Estimation of Small Quantities of Manganese, 

Especially in, 369 

- Organs, Oxidising Substances in, Colorimetric Detection of, 152 

- Sizing in Paper, Detection of, Differentiation of Gelatin and Casein, 290 

*- Tissues, Indophenol Oxydase of, Estimation of, 550 

-- ? Inorganic Phosphorus in, Estimation of, 284 

Annual Address of the President, 48 

Anode, Silver, and Mercury Cathode, Electrolytic Determination of Chlorine in 
Hydrochloric Acid with the Use of, 33 

-, Stationary and Gauze Cathode, Rapid Determination of Nickel and Cobalt by 

Means of, 307 

--— } -Silver and Cadmium 

by Means of, 473 

-- — Mercury Cathode, Rapid Determinations and Separations by 

Means of, 83 

Anthracite, Calorific Value of, Accurate Technical Estimation of, 518 

-, Practical Value of Calorimetry in Testing, 562 

Antimony, a Solid Hydride of, Attempts to Prepare, 300 

-and Arsenic Compounds, Germicidal Action of, on Bacillus Typhosus , 

282 


in Copper, Estimation of, 171 

— and Tin, Alloys Containing, Estimation of Lead in, 367 

— in Alloys, Volumetric Method for, 299 

—, Small Quantities of, the Detection and Estimation of, Note on, 101 
Antiseptic Properties of Hops, Valuation of, 65 

-Sulphurous Acid, Sulphites, and Complex Compounds of 

Sulphurous Acid, Experiments on, 285 
Apparatus, a New Extraction, 529 

Appabatus, Abstracts, 36, 86 , 126, 180, 249, 312, 376, 437, 477, 528, 568, 607 , 
Apparatus and Methods for Samphng and Analysis of Furnace Gases, 630 
-, Extraction, 609 
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Apparatus, Extraction, and Condenser, 378 

-- for Electrolytic Estimations with Mercury Cathode, 529 

-Exact Gas Analysis, 379 

-Filtering Hygroscopic Substances or those Affected by Air, 87 

-Flue Gas Analysis, 440 

-Measuring Radioactivity, 380 

Precipitating, Filtering, and Drying in an Inert Gas, 313 

- Rapid Electro-Analytical Determination of Metals, 181 

- Storing and Measuring Poisonous, Hygroscopic, or Volatile Liquids, 88 

- the Estimation of the Hexabromide Value of Oils, 607 

— Melting-Point of Fats, 569 

-the Maintenance of Constant Pressures Above and Below the Atmos¬ 
pheric Pressure, Application to Fractional Distillation, 441 

--, Laboratory, for the Production of a Constant Current of Ozonised Air, 479 

-, Microdistillation, 37 

-, Sand’s, Electrolytic Estimation of Copper and Zinc, Using, 182 

-- Vacuum Fractionation, Electrically-Heated, 253 

Apples, Pears, Cider, and Perry, Tartaric Aeid in, Estimation of, 545 
Apricot Kernel and Almond Oils, Note on, 263 
•-Kernels, Sweet, Composition of, 450 

Aqueous Liquids, Automatic Extraction of, by Means of Specifically Lighter 
Solvents, 87 

Aromatic Inner Anhydrides, Reaction of, Depending on their Influence on the Crystal¬ 
line Form of Iodoform, 458 

Arsacetin and Atoxyl, the Estimation of Arsenic in, Simplified Method for, 273 
Arsenate, Lead, in the Products of Vines Treated with Arsenical Washes, Proportion 
of, 301 

Arsenic, Absorption of, by Sugar Beets, 549 

-- Acid, in Presence of Arsenious, Acid, Detection and Estimation of, by Means 

of Magnesia Mixture, 30 

-- and Antimony Compounds, Germicidal Action of, on Bacillus Typhosus, 282 

-—~ in Copper, Estimation of, 171 

-and Iron Salts in Mineral Waters, Estimation of, 466 

-in Insecticides, Estimation of, 287 

-in Marine Algae, and Products Derived from them, Relative Proportions of, 

218 

-, in Pyrites, Estimation of, 362 

—-, in Schweinfurt Green, Estimation of, 363 

--, the Solid Hydride of, Detection of, 300 

-, Vanadium in Presence of, Estimation of, and Analysis of Ferro-Vanadium, 

437 

Arsenical Washes, Vines Treated with, Proportion of Lead Arsenate in the Products 
of, 301 

Arsenious Acid, Arsenic Acid in Presence of Detection and Estimation of, by Means 
of Magnesia Mixture, 30 

Ash, in Sugar and Syrups, Estimation of, by the Determination of Electrical Con¬ 
ductivity, Estimation of, 298 

-, in Vegetable and Animal Substances, Estimation of, 237 

- of Plants or of Animal Organs, Estimation of Small Quantities of Manganese, 

Especially in, 369 

-Tree, Oil from Seeds of the, 357 

Asphalt Insoluble in Alcohol-Ether in Mineral Lubricating Oils, Proportion of, 418 
-, Petroleum, Technical Analysis of, 294 

Asphaltum, Examination of, 225 . 
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Asphaltum from Mexican Petroleum, 353 

Association of Official Agricultural Chemists, the Proceedings of, Extracts from, 186 ! 

Atmosphere, the Degree of Vitiation of, Method of Measuring, 363 

Atmospheric Pressure, the Maintenance of Constant Pressures Above and Below,; 

Apparatus for, Application to Fractional Distillation, 441 
Atomic Weights, International, 1911, 1 

Atoxyl and Arsaeetin, the Estimation of Arsenic in, Simplified Method for, 273 
Atropine, Estimation of. Titration of the Alkaloids in Belladonna Extracts, 142 
Automatic Extraction of Aqueous Liquids by Means of Specifically Lighter 
Solvents, 87 

-Inflammable Gas and Vapour Detector, New Type of, 528 

Bacilli, Typhoid, in Biver Water, Vitality of, with Special Beference to the Question : 
of Storage, 185 

Bacillus, the Bulgarian, Note on, 221 

-- Typhosus , Germicidal Action of Arsenic and Antimony Compounds on, j 

• 282 ' 
“ Backa-Margarine,” the Manufacture of, the Poisonous “ Cardamon ” (Maratti) Fat; 

Employed in, Nature of, 542 
Bacteriological Examination of Honey, 505 

-— Investigation of Soil, 219 | 

-Method of Estimating Available Organic Nitrogen, 219 j 

-Study of Honey, 353 ' 

Bacteriological, Physiological, etc., Abstracts, 16, 69,109,152, 218, 282, 351,: 
415, 455, 503 548, 590 

Bacteriology of Water: Its Present Position, 285 [ 

Baking-Powder and Self-Baising Flour, the Presence of Calcium Sulphate in, Beport 
on, 255 

Balsams and Essential Oils, the Examination of, Use of Miscibility Curves in, 556 
Bananas, Bipe and Unripe, Composition of, 274, 541 

Bang’s Sugar Titration Method, the Copper Solution Used in, Preparation of, 501 
Barium, in Presence of Calcinm and Magnesium, Separation and Estimation of, by I 
the Action of Acetyl Chloride and Acetone on the Mixed Chlorides, 426 I 

-, Strontium, and Calcium, Quantitative Separation of, 364 I 

- Sulphate, Precipitates of, Phenomenon of Occlusion in, and its Belation to : 

the Exact Determination of Sulphate, 426 I 

Bark, Seychelles Cinnamon, 217 j 

Barley, Germinating, Hordenine in, Estimation of, 162 : 

Baroda, India, Lac Besin from, 171 

Bases, Pyridine, Nicotine in the Presence of, Estimation of, 452 j 

Basic Alumina and Free Acid in Aluminium Salts, Estimation of, 236 i 

-Constituents, Soluble, of the Mushroom 347 j 

-- Slag, Phosphoric Oxide in, Citrate-Solubility of, 32 

Bath, Constant-Temperature, for Use at Temperatures both Above and Below that of j 
the Boom, 249 j 

Baths, Creosote (Dips), and Creosote Oil, the Dimethyl Sulphate Test for, 585 
Bean Oil, Soya, 358 

Beef and Yeast Extracts of Known Origin, Comparison of, 64 

-, Australian, on a Parasite Condition (Onchocerciasis) Met with in, 129 

Beer, Carbon Dioxide in, Solubility of, 404 

-, Sulphites in, the Chemical Behaviour and Preservative Action of, 495 

Beeswax, Analysis of, with Special Beference to East Indian and the So-Called China 
Beeswax, 554 . 

--Paraffin, Spermaceti, etc., Fat in, Detection of, 496 
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Beet Sugar Factory Products, Determination of Sucrose in, by Clerget’s Process, 
Using Invertase as Hydrolyst, 120 
Beets, Sugar, Absorption of Arsenic by, 549 
Belgium, Linseed Cakes and Linseed Meals in, Adulteration of, 218 
Belladonna Extracts, the Alkaloids in, Titration of, Estimation of Atropine, 142 
Benzene and Ether, in Alcohol, Estimation of, 19 

-— Derivatives, the Estimation of Halogens in, Use of Metallic Potassium in, 

287 

Benzidine, the Quinonoid Imonium Salts of, Estimation of the Activity of Oxidising 
Agents by Means of, 238 
Benzoic Acid, Estimation of, 584 

- - in Flesh and Fats, Detection of, 12 

--—-- Foods, etc., 584 

Berries, Coffee, the Fatty Oil and Wax Obtained from, 106 
.Beryllium, Separation of Aluminium from, 426 

Bicarbonates, or Alkali Hydroxides, Alkali Carbonates in Presence of, Titration of, 
862 < 

Bichromate Process for Glycerol Determination, Beport on, 319 
Biological Examination of Honey (Enzymes), 220 
-Method for Identifying Various Fleshes, 455 

--[Reactions with Serum-Precipitin and the So-Called Erythro-Precipitin for 

% the Detection of Blood, Comparative Values of, 590 
Bismuth, Estimation of. Use of Logwood in Qualitative Analysis, 603 

-Method, Estimation of Manganese by the, 430 

-Ochres from California, 174 

Salicylate, Examination of, 342 
Bismuthate Method, Estimation of Manganese by, 305 
Blast Furnace Gas, Dust in, Determination of, 601 
Blasting in Mines, the Gases Caused by, Composition of, Report on, 321 
Blaud’s Pill, the Composition of, Note on, 387 
Bleached Flour, Digestibility of, 64 

Bleaching of Flour, and the Addition of So-Called “ Improvers ” to Flour, Report 
011,254 * 

-, the Chemical Changes Produced in Flour by, Report on, 254 

Blood, Chlorine in. Estimation of, 72 
-, Detection of, 549 

--■, by Means of Leuco-Malaehite Green, 284 

-, in Chloroform Anaesthesia, Condition of the Gases of, 154 

-, Reagents, Influence of Metals in Presence of Hydrogen Peroxide on, 352 

-Stains, the Age of, Estimation of, 455 

-, Sugar in,. Estimation of, 73 

-, the Detection of, Comparative Values of the Biological Reactions with Serum 

Precipitin and the So-Called Erythro-Precipitin, 590 

-, the Estimation of “ Titratable ” Alkali in, New Indicator for, 415 

-, the Quantity of Calcium Contained in, Small Variations in, Method for the 

Estimation of, 220 
Bog-Iron Ores, Analysis of, 123 
Boltwood Vacuum Pump, Modified, 128 

Bomb, Calorimetric, Estimation of Carbon in Steel by Means of, 562 
Bombax Malabricum, Gum from, 356 
Books, New, 42, 93, 326, 612 
Books, Reviews op: 

A Course of Practical Work in Agricultural Chemistry for Senior Students, 
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Books, Beviews of— continued . 

A Primer on Explosives for Coal-Miners, 380 ^ 

A Systematic Handbook of "Volumetric Analysis, 484 
A Textbook of Botany and Pharmacognosy, 130 

Allen’s Commercial Organic Analysis, Fourth Edition, Yol. III., 187, 257 ; 
Yol. IY., 380 

An Introduction to the Chemistry of Colloids, 4S5 
Analytical Chemistry, 611 
Arsenical Gas-Poisoning, 321 
Bacteriological and Enzyme Chemistry, 260 

Collective Index of the Journal of the Institute of Brewing, 1887-1910, 576 
Edible Fats and Oils: Their Composition, Manufacture, and Analysis, 487 
Fibres Used in Textile and Allied Industries, 322 t , . 

Huiles Minerales (Petroles, Benzols, Brais, Paraffines, Vaselines, Ozokerite), 
575 

Identification of the Commercial Dyestuffs,,385 

Laboratory Text-Book for Brewers, 441 , 

La Chimica delle Sostanze Alimentari, 40 
Modern Industrial Chemistry, 325 

-Methods of Water Purification, 261 

National Physical Laboratory, 1910-1911, 443 
Organic Analysis Chart, 40 
Physico-Chemical Tables, YoL II., 192 

Qualitative Chemical Analysis from the Standpoint of Solubilities, Ionisa¬ 
tion, and Mass Action, 259 
Eubber, 443^ 532 
Technical Mycology, 92 
The Chemistry and Testing of Cement, 258 

-of Enzymes (Allgemeine Chemie der Enzyme), 534 

The Extra Pharmacopoeia, 38 

The Microscopical Examination of Pood and Drugs, 384 
The Principal Starches Used as Food, 488 
The Sale of Food and Drugs Acts, 325 

The Soil Solution: The Nutrient Medium for Plant Growth, 574 
The Spark Spectra of the Metals, 41 

Borax Bead Tests for Nickel and Cobalt in Admixture, Efficiency of, 173 
Bordeaux Mixtures, Fungicidal Action of, 351 

Boric Acid, Decomposition of Silicates by Fusion with, as Applied to Qualitative 
Analysis, 371 

Bougies, Earthenware Filtering, Testing the Porosity of, 16 
Bran, Eye and Wheat, Customs Examination of, 350 
Brandy, Fusel Oil in, Detection of, 216 

Bread Made from Different Varieties of Flour, the Nutritive Value of, Eeport to the 
Local Government Board on, 479 
Brewers’ Grains, Starch in, Estimation of, 500 
British Wines, the Composition of, Note on, 60 

Bromide, Decomposition of, by Nitric Acid. Estimation of Eubber as Tetrabromide, 361 
Bromination Methods for the Estimation of Caoutchouc in Vulcanised Products, the 
Application of, 558 

Bromine, Carbon, Hydrogen, Oxygen, Nitrogen, Sulphur, Chlorine, and Iodine, 
Analysis of a Substance Containing, 553 
- in Presence of Chlorides and Iodides, Estimation of, 241 
• ---, Very Small Quantities of, Estimation 

of, 365 
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Bromine, Method of Destroying Organic Matter by Means of, Particularly Applicable- 
to Toxicological Analysis, 592 
-, New Eeaction of, 427 

-Value of Fats and Oils, Estimation of. Primary and Secondary Bromine 

Values, 19 

Buchner Funnel, Addition to the, 438 
Bulb, Potash, 86 

Bulgarian Bacillus, Note on the, 221 

Bumping, Prevention of, 608 

Burette, Device for Accurately Beading a, 312 

Burned Pyrites and Pyrites, Copper in, Estimation of, 366 

Butter, Adulteration of, Detection of, by Ewer’s Method, 404 

-— and Cocoanut Oil in Butter and Margarine, Some Methods of Estimating,. 

Observations on, 333 

-, Cocoanut Oil in, Detection of, by Means of Ewer’s Method, 451 

-^- } -,-Fendler’s Method, 451 

Butter-Fat, the Composition of, the Effect of Feeding with Cocoanut Cake and 
Linseed Cake on, 445 

-—, the Ageing of, Loss of Soluble and Volatile Fatty Acids during, 64 

Butters and Fats, Vegetable, Toxic Substances in, 65 

Cadmium and Silver, Bapid Determination of, by Means of the Gauze Cathode and 
Stationary Anode, 473 

-, Zinc, Manganese, Cobalt, Nickel, and Copper, Precipitation of, from 

Ammoniacal Solutions, by Means of Sodium Carbonate and Trimethy- 
phenylammonium Carbonate, 599 

Caesium Chloride, Microchemical Test for Aluminium by Means* of, 362 
Caffeine and Theobromine, Estimation of, 501 

-, in the Presence of Each Other, Estimation of, 297 

Cake, Cocoanut, and Linseed Cake, the Effect of Feeding with* on the Composition' 
of Butter-Fat, 445 

Cakes, Linseed, and Linseed Meals, in Belgium, Adulteration of, 218 
--, Bapeseed, Green Colour of, 411 

Calcium and Magnesium, Separation and Estimation of Barium in Presence of, by 
the Action of Acetyl Chloride and Acetone on the Mixed Chlorides, 426 

(—-Strontium, Precipitant of), Baeemie Acid as a Beagent, 365 

-- Sulphite Method for Separating and Identifying, 301 

-, Barium, and Strontium, Quantitative Separation of, 364 

-Carbide, Use of, for Determining Moisture, 112 

-- Contained in Blood, Small Variations in the Quantity of, Method for the ; 

Estimation of, 220 

-Cyanamide, Analysis of, 429, 560 

- . and of Norwegian Nitre, 561 

- 9 Commercial, Analysis of, 76 

-, in the Presence of Other Fertilisers, Detection and Estimation- 

of, 466 

-Hypophospbite, Analysis of, 605 

-Nitrate and Nitrite, Commercial, Nitrate and Nitrite Nitrogen in, Estima¬ 
tion of, 524 

-, Separation of Strontium from, 247 

-Sulphate in Baking-Powder and Self-Baising Flour, the Presence of, Beport 

on, 258 

-Tartrate and Potassium Bitartrate, Separate Estimation of, 234 

-Very Small Amounts of, Estimation of, by Means of Permanganate, 174 
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California, Bismuth Ochres from, 174 

Calorific Value of Anthracite, Accurate Technical Estimation of, 518 
Calorimeter, Recording Thermo-Electric, 312 
-—-, Still Water Gas, 251 

Calorimetric Bomb, Estimation of Carbon in Steel by Means of, 562 
Calorimetry, Practical Yalue of, in Testing Anthracite, 562 
Camphor, Estimation of, 593 

-, in Smokeless Powder, Estimation of, 420 

-, Testing of, 343 

“ Camphor-Wood, Palse,” Essential Oil of: The Occurrence of Myrtenal and d-Perilla 
Aldehyde in Nature, 289 
Candelilla Wax, 598 

Candle Turbidimeter, Jackson’s, Determination of Sulphur in Coal by Means of, 519 
Cane and Maple Products, Polarimetric Method for the Determination of Malic Acid, 
and its Application in, 498 
Canned Poods, Tin in, Estimation of, 149 

Gantharides and Tinctures, Quantitative Estimation of Cantharidine in, 843 

-, Tincture and Oil of, Estimation of Cantharidine in, 404 

Caoutchouc as Tetrabromide, Direct Estimation of, 224 

*-—,-, Estimation of, 159, 509 

-, Crude, Analysis of, 159 

--, in Yulcanised Products, the Estimation of, the Application of Bromina- 

tion Methods for, 558 , 

-, in Yulcanised Rubber Articles, Direct Estimation of, 113 j 

—*-, in Yulcanised Rubber Goods, Direct Estimation of, 75 I 

-, Nitrosite and its Analytical Application, 287 i 

-, Tetrabromide, Hubener’s, Notes on, 235 

-, the Analytical Methods for the Estimation of, Critical Investigation of J 

3.58 : 

Cap-Compositions, Fulminate, Analysis of, 595 
Capillary Analysis, 251 

Caramel and Prune Juice in Vanilla Flavouring Extracts, Detection of, 281 

-, Preparation and Constitution of, and its Estimation in Sugar Juiees and 

Syrups, 273 

Carbalkyloxy Derivatives, "Use of, for the Quantitative Estimation of Hydroxyl 
Groups, 227 

Carbinol, Phenyl-ethyl, Estimation of Morphine by Extraction with, 587 
Carbon and Nitrogen in Organic Compounds, Estimation of, 593 

-Sulphur in High-Grade Alloys of Tungsten, Molybdenum, and Vanadium,. 

with Iron, Estimation of, 31 
-Dioxide in Beer, Solubility of, 404 

-Dioxide in Carbonates and Nitrogen Pentoxide in Nitrates, the Estimation of,. 

by Loss on Ignition, Application of Sodium Paratungstate in, 526 
-Dioxide Recorder, Multiple, 252 

-, Hydrogen, Oxygen, and Nitrogen, Organic Substances Containing, New 

Method of Elementary Analysis of, 553 

-, Hydrogen, Oxygen, Nitrogen, and Sulphur, Analysis of a Substance Contain¬ 
ing, 553 

--, Hydrogen, Oxygen, Nitrogen, Sulphur, Chlorine, Bromine, and Iodine v 

Analysis of a Substance Containing, 553 

—-, in Organic Substances, the Estimation of, Wet Method for, 354 

--in Steel, Estimation of, by Means of a Calorimetric Bomb, 562 

-, Microscopical Examination and Identification of, 428 

-Monoxide Detector, 60S 
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Carbon Monoxide Haemoglobin, and Oxyhaemoglobin, the Spectroscopic Differentiation 
between, and Haemochromogen, 550 

-, Oxygen, Hydrogen, and Nitrogen, Organic Substances Containing, New 

Method of Elementary Analysis of, 553 

Carbonates, Alkali, in Presence of Alkali Hydroxides or Bicarbonates, Titration of, 
362 

- ? - 5 the Use of, in Cheese Manufacture, Detection of, 218 

-, Carbon Dioxide in, and Nitrogen Pentoxide in Nitrates, the Estimation 

of, by Loss on Ignition, Application of Sodium Paratungstate in, 526 
Carbonylferrocyanides: Their Extraction and Analysis, 157 
Carborundum, in Coke Crucible Scrap, Estimation of, 31 

“ Cardamon ” (Maratti) Fat, Poisonous, Employed in the Manufacture of “ Backa 
Margarine,” Nature of, 542 
Garius, the Method of, Estimation of Sulphur by, 296 

Casein and Gelatin, Differentiation of. Detection of Animal Sizing in Paper, 290 
-Product, 406 

-, Quantitative Estimation of Tannin by Means of, 128 

Cassia Vistula, the Pulp of, Composition of, 213 . 

Catalase in Milk, Estimation of, 284 

Cathode, Gauze, and Stationary Anode, Rapid Determination of Nickel and Cobalt 

by Means of, 307 

---,-, Eapid Determination of Silver and Cadmium 

by Means of, 473 

-, Mercury, and Silver Anode, Electrolytic Determination of Chlorine in 

Hydrochloric Acid with the Use of, 33 

- } -, and Stationary Anode, Eapid Determinations and Separations by 

Means of, 83 

- ? Electrolytic Estimations with, Apparatus for, 529 

Cauiophyliin, a Reaction for, 270 
Ceara Rubber, 424 

Cellulose, Estimation of, by Simon and Lohrisch’s Method, 77 
Cement, Ferric Oxide in, Rapid Estimation of, 563 

--, Portland, Uniform Methods of Analysis for, 247 

Cereals and Wood-Fungi, Pentosans and Methylpentosans in, Estimation of, 460 
Cerium, Separation of, by Potassium Permanganate, 429 
---, New Method for, 518 

Changes which Mercury Compounds undergo when in Contact with Organic Matters, 
154 

Cheese, Gorgonzola, Note on, 61 

-- Manufacture, the Use of Alkali Carbonates in, Detection of, 218 

-Roquefort, Composition of, 542 

Chemical Analysis, Some Uses of Amalgamated Aluminium in, 516 

— -Changes Produced in Flour by Bleaching, Report on, 254 

---Disinfectants, Study of. Contribution to, 69 

— -. } -,-Second Paper, 283 

Chicken and Turkey Fats, Constants of, 213 

China, the So-Called, and East Indian Beeswax, Analysis of Beeswax, with Special 
Reference to, 554 

Chlorate, Potassium, Estimation of Potassium Perchlorate in, 248 
Chlorates, Chlorides, and Perchlorates, in the Presence of Each Other, Estimation 
ol,365 

Chloride, Acetyl, and Acetone, the Action of, on the Mixed Chlorides, Separation and 
Estimation of Barium in Presence of Calcium and Magnesium by, 426 
-, Caesium, Microchemical Test of Aluminium by Means of, 362 
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Chloride, Mercuric, Volumetric Estimation of, 84 

-, Stannous Estimation of Tungsten by Means of, 310 

Chlorides and Iodides, Bromine in Presence of, Estimation of, 241 

-- 9 Very Small Quantities of Bromine in Presence of, Estimation 

of, 365 

-, Anhydrous, the Preparation of, General Method for, and its Application 

in Chemical Analysis, 31 

-, Chlorates, and Perchlorates, in the Presence of Each Other, Estimation 

of, 865 

-, Mixed, the Action of Acetyl Chloride and Acetone on, Separation and 

Estimation of Barium in Presence of Calcium and Magnesium by, 426 
Chlorine, Carbon, Hydrogen, Oxygen, Nitrogen, Sulphur, Bromine, and Iodine, 
Analysis of a Substance Containing, 553 
-in Blood, Estimation of, 72 

-in Hydrochloric Acid, Electrolytic Determination of, with the Use of a 

Silver Anode and Mercury Cathode, 33 
Chloriplatinate, Potassium, Reduction of, 526 

Chloroform Anaesthesia, Composition of the Gases of the Blood in, 154 
Chocolate, Cocoanut Oil in, the Detection of, Note on, 275 
Chromate, Lead as, Volumetric Determination of, 602 
Chrome Ironstone, Chromium in, Estimation of, 428 

-Tungsten Steel, Chromium in, Estimation of, 83 

Chrome-Vanadium and Vanadium Steels, Manganese in, Estimation of, 604 

-, Vanadium in, Determination of, 475 

Chromium, Aluminium, and Iron, Precipitation of, by Ammonium Nitrite, 559 
— and Aluminium in Ferro-Vanadium, Estimation of, 123 

-, in Chrome Ironstone, Estimation of, 428 

- , 9 -Tungsten Steel, Estimation of, 83 

—--- in Steel, Detection of, 42S 

—, Minute Quantities of, Colorimetric Estimation of, 238 
Cider/Apples, Pears, and Perry, Tartaric Acid in, Estimation of, 545 

-Vinegar, 589 

Cinnamon Bark, Seychelles, 217 

Citrate-Solubility of Phosphoric Oxide in Basic Slag, 32 
Citric Acid in Milk, Estimation of, 105 

-Solution, 2 per Cent., Phosphoric Acid Soluble in, Volumetric Estimation 

of, 308 

Classen Dish, Holder for, 180 

Clay, Hydrated Silicic Acid in. Determination of, 85 

Clerget’s Process, Determination of Sucrose in Beet Sugar Factory Products by, 
Using Invertase as Hydrolyst, 120 

Coagulating-Points of Egg, Serum, and Milk Albumins, and of Seram Globulin, m 
Ammonium Sulphate Solutions, 416 
Coal-Gas, Crude, Naphthalene in, Estimation of, 510 

--, Sulphur in, Estimation of, and of Ammonium Sulphate, 309 

--, Total Sulphur in, the Estimation of, “ Perhydrol ” for, 309 

Coal, Purchase of, under Specifications, 229 
-, Sampling of, in the Mine, 527 

-—Sulphur in, Determination of, by Means of Jackson’s Candle Turbidimeter, 
519 

-Tar Creosote, Testing of, 419 

—— Tar, the Residues from the Distillation of. Estimation of Rosin in, 463 

-Tars, and Refined Tars, Oils, and Pitches Derived Therefrom, Methods for 

Testing, 298 
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Cobalt and Nickel, Gravimetric Estimation of, 598 

-in Admixture, Borax Bead Tests for, Efficiency of, 173 

*--- 3 Sapid Determination of, by Means of the Gauze Cathode and 

Stationary Anode, 307 

-, the Differentiation of, New Reaction for, 238 

Cobalt Reaction, Modified, for the Detection of Very Small Quantities of Hydrogen 
Peroxide, 598 

-, Zinc, Manganese, Nickel, Copper, and Cadmium, Precipitation of, from 

Ammoniacal Solutions, by Means of Sodium Carbonate, and Trimefchylphenyl- 
ammonium Carbonate, 599 

Cobalti-Nitrite, Small Quantities of Potassium as, Detection of, 606 

Coca Leaves, Analysis of, 274 

Cocaine and Certain Other Anaesthetics, Tests for, 2 

--- Substitutes, Identification of, 405 

-Solutions, Precipitation of, with Platinum Chloride, 354 

Cocoa Powder, Husk in. Estimation of, 275 
--Products, Husk and Germ in, Quantity of, 214 

Cocoanut Cake and Linseed Cake, the Effect of Deeding with, on the Composition of 
Butter-Fat, 445 

- Oil and Butter in Butter and Margarine, Some Methods of Estimating, 

Observations on, 338 

— -in Butter, Detection of, by Means of Ewer's Method, 451 

- f -,-Fendler's Method, 451 

-in Chocolate, the Detection of, Note on, 275 

-in Lard, Estimation of, by Means of the “ Ethyl Ester Value/’ 106 

-- Shrewsbury and Knapp's Process for the Estimation of, Examination 

of, 195 

Codeine, in Opium, the Determination of, 489 

Cod-Liver Oil, Analysis of, by Means of its Miscibility Curve, 275 

Coffee Berries, the Fatty Oil, and Wax obtained from, 106 

-, Glazed, Resin in, Detection of, 275 

Coke Crucible Scrap, Carborundum in, Estimation of, 31 

-Furnaces, the Gases from, Cyanogen Compounds in, Estimation of, 77 

Colchicine, in Toxicology, Detection of, 73 

Colophony, Colour Reactions of Certain Resins with Halphen’s Reagent for, 170 
Colorimeter, New, 478 

Colorimetric Detection of Oxidising Substances in Animal Organs, 152 

-Estimation of Lactose in Urine and in Milk, 592 

-— of Minute Quantities of Chromium, 238 

-of Phosphoric Acid, 525 

---of Strychnine, 144 

- - 0 f Sugar, Creatine, and Creatinine in Urine, 591 

-of Titanium, Sensitiveness of, 310 

---, Use of Methyl Orange in, 310 

-— Method of Estimating Phosphoric Acid, 307 

——-f or Estimating Uroehrome and Uroehromogen, and Relation of 

the Normal Yellow Pigmentary Substances of Urine to the 
Diazo-Reaction, 223 i 

— ---for the Estimation of the Molecular Weight of Polysaccharides, 

360 

-—-— for Vanadium in Iron and Steel, 473 

-Test for Alcohol, in the Presence of Acetone, 592 

Colostrum, Behaviour of Sehardinger’s Reagent towards, 221 
Colour Reaction, Characteristic, of Ovolecithin, 460 
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Colour Reaction of Proteins with Sodium NItroprusside, 235 

-Reactions, Differentiation of Minerals by Means of, 242 

—* of Adrenaline and Allied Eases, 18 

-of Aromatic Aldehydes and their Applicability in the Analysis of 

Spirits, 273 

-of Certain Resins with Halphen’s Reagent for Colophony, 170 

-of Edible Fats and Oils, 406 

■ of Strychnine, Influence of Certain Compounds upon the, 296 
■ Scale Used with Schaeffer’s Curd Tester, Control Tests of, 378 
Colouring Matters, Certain, Used in Foods, Report on the Solubility, Extraction, and 
Reactions of, 186 

Columbium and Tantalum, Indirect Method for Determining, 239 

---,---for the Estimation of, 310 

--—-, Separation of, 239 

Combustible Gases and Vapour, Safety Lamps or Other Apparatus for the Detection 
of, Methods of Testing, 528 
Commercial Absinthe, Analysis of, 12 
-Calcium Cyanamide, Analysis of, 76 

-Nitrate and Nitrite, Nitrate and Nitrite Nitrogen in, Estima¬ 
tion of, 524 

-- Dextrins, Analysis of, 276 

-Gelatins, Sulphur Dioxide in, 271 

-Oxygen, Analytical Examination of, 469 

-Peptones, Certain, Physical Constants and Analyses of. 111 

Starch Syrup, the So-Called Gallisin (Glucosin) Occurring in, Composi¬ 
tion of, 543 

Concentrate, Wolfram, the Assay of, 398 
Condensed Milk, Sweetened, Analysis of, 138 

-— Milks, an Inquiry as to, Report to the Local Government Board on; with 

Special Reference to their Use as Infants' Foods, 572 
Condenser and Extraction Apparatus, 378 
-, Improved Soxhlet, 528 

Conductivity, Electrical, and Osmotic Pressure, Application of, in the Examination 

of Soils, 184 

- , t -, of Soils, Determination of, 183 

- 9 - f the Determination of, Estimation of Ash in Sugar and 

Syrups by, 298 

Conference, International, on Food Analysis, 536 
Congress of Applied Chemistry, Eighth International, 386 
Conifer Fatty Oils, Characteristics of, oil 
Constant, New, in the Analysis of Pepper, 147 

Constant Pressures Above and Below the Atmospheric Pressure, the Maintenance 
of, Apparatus for, Application to Fractional Distillation, 441 

--Temperature Bath for Use at Temperatures both Above and Below that 

of the Room, 249 

-Temperature Drying-Oven, New Form of, 126 

Convallamarin and Convallarin: Glucoside Reactions, 289 

Copper and Zinc, Electrolytic Estimation of, Using Sand’s Apparatus, 181 

Copper, Arsenic and Antimony in. Estimation of, 171 

T -—, Estimation of, by Means of Hypophosphorous Acid, 802 

-in Pyrites and in Burned Pyrites, Estimation of, 366 

-, Ores Containing Much, Pot Assay of Gold and Silver in, 240 

——Refined, Exact Electrolytic Assay of, I. Standard Method, 172 L 

-Solution Used in Bang’s Sugar Titration Method, Preparation of, 501 
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Copper, Zinc, Manganese, Cobalt, Nickel, and Cadmium, Precipitation of, from 
. Ammoniacal Solutions, by Means of Sodium Carbonate and Trimethyphenyl- 
ammonium Carbonate, 599 
Coprah, Examination of, 512 

Cows’ Milk, Oxydase and Beductase Occurring in, 16 

-—, on the Peroxydase of, and its Detection by Means of the ^-Phenylene- 

diamine Test, 222 

Cows’ Milk, the Detection of Goats 5 Milk in, and Composition of Goats’ Milk, 218 
Creatine in Pathological Urine, Direct Estimation of, 501 

-Sugar, and Creatinine, in Urine, Colorimetric Estimation of, 591 

Creatinine, the Folin Method of Estimating, Sources of Error in, 288 
Creosote and Tar Oils Available for Wood Preservation, Characters of, 228 

-Baths (Dips) and Creosote Oil, the Dimethyl Sulphate Test for, 585 

-Coal-Tar, Testing of, 419 

-- Oil and Creosote Baths (Dips), the Dimethyl Sulphate Test for, 585 

j?-Cresol and Phenol in the Presence of Each Other, Estimation of, 79 
Crucible, Gooch, for Micro-Analysis, ISO 
Crude Caoutchouc, Analysis of, 159 

-Coal-Gas, Naphthalene in, Estimation of, 510 

-- Glycerol, Analysis of, Beport on, 314 

Cryoscopic Examination of Milk, 345 
“ Cupferron," in Quantitative Analysis, Application of, 175 

- 1 Quantitative Separation by Means of, 520 

Cupreine, New Test for, 113 

Curd-Tester, Schaefer’s, the Colour Scale Used with, Control Tests of, 378 
Customs Examination of Bye and Wheat Bran, 350 
Cyanamide, Calcium, Analysis of, 429, 560 

-, --,-, and of Norwegian Nitre, 561 

- 5 - ? Commercial, Analysis of, 76 

- j - , 9 i n the Presence of Other Fertilisers, Detection and Estimation 

of, 466 

Cyanide, Hydrogen, Traces of, The Detection of, 266 

‘-Potassium, in Presence of Potassium Ferroeyanide, Titration of, 460 

Cyanides, Alkali-Metal, Sulphides in, Estimation of, 436 
. Cyanogen Compounds in the Gases from Coke Furnaces, Estimation of, 77 
Cylinder Oils, Dark Mineral, Estimation of Tarry Substances in, 298 

Dammar Besin, Different Varieties of, Characteristics of, 422 
Dangers Connected with the Storage and Transport of Ferrosilieon, 302 
-(“Death Camas"), Zygadenm Intermedins , Analysis of, 156 

Denitrifying Organisms, the Gases Produced by, Occurrence, Detection, and 
Estimation of Nitrous Oxide in, 591 
Density of Liquids, Determination of, 439 
Deposits Besulting from the Lubrication of Engines, 230 
Detector, Automatic Inflammable Gas and Vapour, New Type of, 528 

-Carbon Monoxide, 608 

Detonation, the Velocity of, Study of, 288 

Device for Accurately Beading a Burette, 312 

Dextrin in Foods, the Detection of, Estimation of Sucrose and, 588 

Dextrins, Commercial, Analysis of, 276 

Dextrose, Normal Weight of, 78 

Diazo-Beaetion, Delation of the Normal Yellow Pigmentary Substances of Urine to, 
and a Colorimetric Method for Estimating Urochrome and Urochromogen, 223 
Digestibility of Bleached Flour, 64 
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Dihydroxystearic Acid in Good and Poor Soils, 504= 

Dimethyl Sulphate Test for Creosote Oil and Creosote Baths (Dips), 585 
Dimethylaminobenzene-azo-benzene Sulphonic Acid, Use of, as a Reagent in Micro¬ 
chemistry, 232 
Dinner, Anniversary, 96 

Diphenylamine-Sulphurie Acid Test, Detection and Estimation of Nitrates in Milk 

by Means of the, 67 

- Pj Estimation of Nitrates in Milk by Means of the r 

> 587 

Diphenylamine Test for Nitrous and Nitric Acids, Modification of, 370 

(Dips) Creosote Baths and Creosote Oil, the Dimethyl Sulphate Test for, 585 

Disaccharides, Small Quantities of, Detection of, 594 

Dish, Classen, Holder for, 180 

Disinfectants, Chemical, Study of, Contribution to, 69 

- ?? - , 9 -, Second Paper, 283 

Dissolved Oxygen, Estimation of, 245 ' 

Distillation, Fractional, Application to, Apparatus for the Maintenance of Constant 
Pressures Above and Below the Atmospheric Pressure, 441 

-of Tar, Flask for, 529 

- of Tars Containing Water, 171 

Doughing Value of Flour, Estimation of, 216 
Dried Milk Powders, Composition of, 279 

Drinking Water, Sterilisation of, by Means of Ultra-Violet Rays, 457 
(Drop Hammer), the Impact Machine, Sensitiveness Tests by, 314 
Drugs, etc., Quinine in, Volumetric Estimation of, 143 
Drying-Oven, Constant Temperature, New Form of, 126 

-Precipitating, and Filtering, in an Inert Gas, Apparatus for, 313 

Dust in Blast-Furnace Gas, Determination of, 601 

Earth-Containing Sands, Rare, (“ Amang”), from Malay States, 523 

—-Minerals, Rare, the Determination and Analysis of. Use of Sulphur Mono- 

chloride in, 567 

Earths, Alkaline, and Alkalis, Soaps of the, Estimation of Free Fatty Acids in the 
Presence of, 595 

East Indian and the So-Called China Beeswax, Analysis of Beeswax, with Special 
Reference to, 554 

Edible Fats and Oils, Colour Reactions of, 406 

Effluents, Sewage, Containing Nitrites, the Amount of Dissolved Oxygen Absorbed 
by the Determination of, and of the Amount of Nitrite in Sewage Effluents and 
Water, 393 

Egg, Serum, and Milk Albumins, Coagulating-Points of, and of Serum Globulin, in 
Ammonium Sulphate Solutions, 416 

Egypt, Survey Department, 1910, the Work of the Laboratories, Report on, 532 
Elastin, Detection of Active Pepsin in the Intestines by Means of, 551 

-in the Detection of Proteolytic Enzymes, Use of, 590 

Electrical Conductivity and Osmotic Pressure in the Examination of Soils, Exam¬ 
ination of, 184 

-of Soils, Determination of, 183 

- ? the Determination of, Estimation of Ash in Sugar and Syrups- 

by, 298 

Electrically-Heated Vacuum Fractionation Apparatus, 253 
Electro Analysis, 56fi 

-, Rapid, under Reduced Pressure, 601 

- t - ? with Agitation by Means of a Current of Gas, 600 
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Electro Analysis, Rapid, with Stationary Electrodes, Adaptation of the Tap-Funnel 
to, 813 

-Analytical Determination of Metals, Rapid, Apparatus for, 181 

Electrolytic Assay, Exact, of Refined Copper. I. Standard Method, 172 

-Determination of Chlorine in Hydrochloric Acid with the Use of a Silver 

Anode and Mercury Cathode, 33 

-Estimation of Copper and Zinc, Using Sand's Apparatus, 182 

-of Manganese, 177 

--of Metals, Exact Method for, 370 

-Estimations with Mercury Cathode, Apparatus for, 529 

-Separations, 32 

Electrometric Method for the Estimation of the Acidity of Tan Liquors, 121 ; 
Part IL, 515 

Elements, the Sulphides of which are Precipitated by Hydrogen Sulphides in Acid 
Solution, Rapid Qualitative Detection of, 568 
Enamel, Analysis of, 33 

Engines, the Lubrication of, Deposits Resulting from, 230 

Ends in AHelotropic Mixtures, the Quantitative Estimation of, Colorimetric Method 
for, 554 

Enzymatic Activity of Nuclease, Estimation of, 109 
Enzymes, Amylolytic, in Faeces, Detection of, 74 
-, Honey, Biological Examination of, 220 • 

--, One or More, Method for Ascertaining whether a Liquid Contains, 110 

-■, Proteins, and Urine, the Chemistry of, Quantitative Estimation of Aliphatic 

Amino Groups, and its Application in, 17 
Proteolytic, the Detection of, Use of Elastin in, 590 
Errata, 141, 610 

Error, Some Sources of, in Gasomefcric Estimation of Nitrate by Sehloesing’s Method, 

and of Nitrite by Piccini’s Method, 525 

- 1 -in the Folin Method of Estimating Creatinine, 288 

Erythro-Precipitin, the So-Called, and Serum-Precipitin, the Biological Reactions 
with, for the Detection of Blood, Comparative Values of, 590 
Essence, Rosin, Turpentine Oil, and Wood Turpentine Oil, Reaction of, 107 
Essential Oil of 14 False Camphor Wood The Occurrence of Myrtenal and d-Perilla 
Aldehyde in Nature, 289 

-of Orange Flowers, 67 

-of Santolina C'hamcBcyjparisms , 589 

-of Schinus Molh (L.), 68 

--of Spanish Marjoram (Thymus Mastichina, L.), 69 

- Oils and Balsams, the Examination of, Use of Miscibility Curves in, 556 

— -and Philippine Terpenes, 15 

— -■, Estimation of, 288 

, Ketones in, Estimation of, 514 
Ether and Benzene in Alcohol, Estimation of, 19 

-- in the Analysis of Metals, Use of, 481 

-Quantitative Analysis of Gold with the Use of, 303 

-—, Separation of Iron and Vanadium by Means of, 522 

-, The Examination of, for Anaesthetic and Analytical Purposes, 407 

-, Traces of Water in, the Accurate Estimation of, Method for, 420 

Ethyl Alcohol in the Presence of Methyl Alcohol, Detection of, 18 

-and Methyl Alcohols and Formic Acid, Detection and Estimation of, 507 

** Ethyl Ester Value,” Estimation of Coeoanut Oil in Lard by Means of the, 106 
Evaporated Milk and Milk Products, Analysis of, 278 
Ewer’s Method, Detection of Adulteration of Butter by, 404 
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Ewer’s Method, Detection of Cocoanut Oil in Batter by Means of, 451 
Experiments on the Precipitation of Proteins, 295 

Explosives in Various Countries, the (General) Stability of, Methods of Testing, 79 
Extinguishing the Flame of Petroleum Spirit, 252 
Extraction Apparatus, 609 

----and Condenser, 378 

-.--— } New, 529 

-Automatic, of Aqueous Liquids by Means of Specifically Lighter Solvents* 87 

Extracts and Powder, Liquorice, Glycyrrhizin and Sugars in ; Estimation of, 409 

-, Belladonna, Titration of the Alkaloids in. Estimation of Atropine, 142 

-of Known Origin, Beef and Yeast, Comparison of, 64 

— -- 1 Meat and Yeast, Comparison of, 104 

-Tobacco, and Nicotine Solutions, Nicotine in, Estimation of, 544 

-,-, and their Value, 411 

-Nicotine in, Estimation of, 348 

-,-,--, Polarimetrie Estimation of, 279 

-—, Vanilla Flavouring, Prune Juice and Caramel in. Detection of, 281 

Factors, Surface, The Use of, and Errors in Determining Sizes of Mineral Grains, 182 
Faeces, Amylolytic Enzymes in, Detection of, 74 
-, Preservation of, 74 

-, Volatile Fatty Acids in, Quantitative Estimation of, 505 

Fat from the Seeds of Lophira Alata (Banks), Composition of, 493 

-in Beeswax, Paraffin, Spermaceti, etc.. Detection of, 496 

-in Feeding Stuffs, Estimation of, by Means of Trichlorethylene, 542 

-in Milk, the Estimation of, Wendler’s Method for, 14 

-in Pathological Urine, Estimation of, 417 

— in (Maratti), Cardamon, Poisonous, Employed in the Manufacture of “ Baeka* 

Margarine,” Nature of, 542 

-, Oils, and Soaps, the Total Fatty Acids in, Estimation of, 115 

-Pitch, Petroleum Pitch in, Detection of, 462 

Fats and Butters, Vegetable, Toxic Substances in, 65 

--- and Flesh, Benzoic Acid in, Detection of, 12 

-and Oils, Analysis of, 164 

-•, Edible,'Colour Reactions of, 406 

- 9 Particularly Lubricating Oils, the Acidity of, Estimation of, 290 

-•, Some Indian, 108 

- 5 the Bromine Value of, Estimation of. Primary and Secondary 

Bromine Values, 19 

- s Vegetable, Some Little-Known Characteristics of, 21 

Pats, Chicken and Turkey, Constants of, 213 

-, Estimation of the Beiehert-Meissl Value of, by Means of Glycerol-Potassium 

Hydroxide, 542 

-, Free Fatty Acids in, Estimation of, 355 

-, Melting-Point of, Apparatus for the Estimation of, 569 • 

-, Oils, and Soaps, Train Oil in. Detection of, 359 

-, Oils, and Waxes, the Saponification Value of, Estimation of. Use of Propyl 

Alcohol, 290 

Fatty Acids, Effect of the Glycerol Method of Saponification upon the, 425 

— -, Free, iu Fats, Estimation of, 855 

— -—,-, Estimation of, in the Presence of Soaps of the Alkalis and Alka¬ 

line Earths, Estimation of, 595 

-, in Soaps, Estimation of, 355 

-, Liquid, Separation of Solid from, 22,114 
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Fatty Aeids, Soluble and Volatile, Loss of, during the Ageing of Butter, 64 

-, Total, in Soap, Estimation of, 20 

-,-in Soaps, Fat, and Oils, Estimation of, llo 

-, Volatile, in Faeces, Quantitative Estimation of, 505 

-- Oil and Wax Obtained from Coffee Berries, 106 

-- Oils, Conifer, Characteristics of, 511 

——i -, Bosin in, Estimation of, 557 

Feeding Stuffs, Fat in, Estimation of, by Means of Triehlorethylene, 542 

-, Sugars in. Estimation of, 453 

Fehling’s Solution, Estimation of Pentosans with the Aid of, 161 
Fendler’s Method, Detection of Cocoannt Oil in Butter by Means of, 451 
Fermentation Experiments, Quantitative, Fiask for, 568 

Fermentation Vinegars and “ Vinegar Essence,” Chemical Differentiation between. 
Particularly with Respect to the Amount of Formic Acid, 455 
Ferric Iron, Volumetric Estimation of, by Permanganate, after Reduction with Zinc, 
521 

-— Oxide in Cement, Rapid Estimation of, 563 

-, Separation of Alumina from, 82 

-Sulphate as Standard for Permanganate Solutions, 520 

Ferrocyanide, Potassium, Potassium Cyanide in Presence of, Titration of, 460 

-, Pure Potassium, Preparation of, and its Analytical Control, 564 

Ferrocyanides and Thiocyanates, Simultaneous Estimation of, 568 
Ferrosilicon, the Storage and Transport of, Dangers Connected with, 302 
Ferrotitanium Alloys Containing Much Silicon, Analysis of, 373 
Ferro-Uranium, Analysis of, 125 

Ferro-Vanadium, Aluminium and Chromium in, Estimation of, 123 

-, Analysis of, and Estimation of Vanadium in Presence of Arsenic, 437 

Ferro-Zireon, Analysis of, 124 

Ferrous Iron, in Silicate Roek3, Determination of, 602 

-Oxide in Silicates, Titration of, by the Pebal-Dolter Method, Note on, 372 

-, New Test for, and the Separation of Iron from Aluminium, 373 

-Salts,* Oxidation of, 467 

Fertilisers, Other, Calcium Cyanamide in the Presence of, Detection and Estimation 
of, 466 

Fiehe’s Reaction, Examination of Honey by, 451 

Fillers (Mineral Matter) in Rubber Mixtures, Estimation of, 558 

Filtering Funnel, Rapid, 609 

Filtering Hygroscopic Substances or those Affected by Air, Apparatus for, 87 

-Precipitating, and Drying in an Inert Gas, Apparatus for, 313 

Filters, Earthenware (Bougies), Testing the Porosity of, 16 
Finnish Turpentine, the Examination of, Note on, 577 
Flame of Petroleum Spirit, Extinguishing the, 252 
Flask for Distillation of Tar, 529 
Flask for Quantitative Fermentation Experiments, 568 

-—, Measuring, for Use in Determining Iodine Values of Oils, 379 

Flesh and Fats, Benzoic Acid in, Detection of, 12 
Fleshes, Various, Biological Method for Identifying, 455 
Flour, Bleached, Digestibility of, 64 

-, Bread Made from Different Varieties of, the Nutritive Value of, Report to the 

Local Government Board on, 479 

-, Self-Raising, and Baking-Powder, the Presence of Calcium Sulphate in. 

Report on, 255 

--»the Bleaching of, and the Addition of So-Called “ Improvers ’* to Flour, 

Report on, 254 
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Flour, the Chemical Changes Produced in, by Bleaching, Report on, 254 

-, the Doughing Value of, Estimation of, 216 

-, Wheaten, the Quality of, Method of Estimating, 543 

Flowers, Orange, Essential Oil of, 67 
Flue Gas Analysis, Apparatus for, 440 

Fluids, Animal, Acetone in, the Estimation of, Method for, 54S 
Fluorine, Estimation of, 303 

-- in the Human Body, Distribution of, 75 

Fodder-Stuffs, Poisonous Ricinus Constituents in, Detection of, 506 
Folin Method of Estimating Creatinine, Sources of Error in, 283 
Food Analysis, International Conference on, 536 

Foods and Drugs Analysis, Abstracts, 12,64,103,142, 214, 272, 342, 404,450,495, 
541, 584 

Foods, Canned, Tin in, Estimation of, 149 

-, Certain Colouring Matters Used in, Beport on the Solubility, Extraction, and 

Reactions of, 186 

-etc., Benzoic Acid in, Detection of, 584 

-Formic Acid in, Estimation of, 103, 496 

--, Inspectors of, on the Work of, 128 

-, the Detection of Dextrin in, and Estimation of Sucrose, 588 

Formaldehyde, Estimation of, 114, 595 

- } - 5 by the Ammonia Method, 421 

Formic Acid and Methyl and Ethyl Alcohols, Detection and Estimation of, 507 
-, Chemical Differentiation between Fermentation Vinegars and “Vine¬ 
gar Essence,” Particularly with Respect to the Amount of, 455 

-, Estimation of, 355 

in Foods, Estimation of, 103, 496 

Fractional Distillation, Application to, Apparatus for the Maintenance of Constant 
Pressures above and below the Atmospheric Pressure, 441 
Fractionation Apparatus, Vacuum, Electrically-Heated, 233 
Free Acid and Basic Alumina in Aluminium Salts, Estimation of, 236 
Freezing Mixtures, 127 

French Wool-Grease Oleines, Rosin Oils in, Detection of, 30 

Frey’s, Henry C., Method of Estimating Petroleum in Turpentine, Rote on, 137 

Fruit Juices. Preservation of with Hydrofluoric Acid, 218 

-, Salicylic Acid in, Estimation of, 411 

Fuel Oil and Natural Gas, Specifications and Sampling of, 555 
Fulminate Cap-Compositions, Analysis of, 595 

Fungi, Wood, and Cereals, Pentosans and Methylpentosans in, Estimation of, 460 . 

-■, Certain, Pentosans of, 162 

Fungicidal Action of Bordeaux Mixtures, 351 
Funnel, Filtering, Rapid, 609 ^ 

-, Separatory, Modified, and "Washer for Heavy Liquids, 89 

-, the Buchner, Addition to, 438 

Furfural Method for the Estimation of Pentosans, Modification of, 161 
Furnace, Blast, Gas, Dust in, Determination of, 601 

-Gases, Sampling and Analysis of, Apparatus and Methods for, 530 

Furnaces, Coke, the Gases frnm, Estimation of Cyanogen Compounds in, 77 
Fusel Oil in Brandy, Detection of, 216 

Gallisin (Glucosin), the So-called, Occurring in Commercial Starch Syrup, Composi¬ 
tion of, 543 

Galvanised Iron, Method for Testing, to Replace the Preece Test, 304 
Gambier, Microscopical Examination of, 344 
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Gas, An Inert, Precipitating, Filtering, and Drying in, Apparatus for, 313 

-, Analysis, Exact, Apparatus for, 379 

- ? -, Flue, Apparatus for, 440 

-, Blast Furnace, Dust in, Determination of, 601 

-, Calorimeter, Still Water, 250 

-Engines and Motor-Cars, Lubricating Oils for, 291 

-in Sealed Tube Reactions, Detection of, 531 

-Mixtures, Hydrogen in, Estimation of, 84 

-, Natural, and Fuel Oil, Specifications and Sampling of, 555 

-Pressure Regulators, Simple Forms of, 477 

-, Rapid Electro-Analysis with Agitations by Means of a Current of, 600 

-Regulator for Thermostats, 127 

-, Tar and Tar Constituents in, New Method of Estimating, 299 

Gases Caused by Blasting in Mines, Composition of, Report on, 321 

-> r Combustible, and Vapour, Safety Lamps or Other Apparatus for the Detection 

of, Methods of Testing, 528 

-from Coke Furnaces, Cyanogen Compounds in, Estimation of, 77 

-Furnace, Sampling and Analysis of, Apparatus and Methods for, 530 

-of the Blood in Chloroform Anaesthesia, Composition of, 154 

-Produced by Denitrifying Organisms, Nitrous Oxide in, Occurrence, Detection, 

and Estimation of, 591 

Gelatin and Casein, Differentiation of. Detection of Animal Sizing in Paper, 290 

-, Estimation of, 5S5 

Gelatine, Analysis of, 2S9 
Gelatins, Analysis of, 116 

-, Commercial, Sulphur Dioxide in, 271 

Germ and Husk in Cocoa Products, Quantity of, 214 

German Margarine, the Poisonous Properties of Certain Brands of, Cause of, 216 

- Silver and Other Alloys, the Separation of Nickel and Zinc in, Method 

for, 524 

Germicidal Action of Arsenic and Antimony Compounds on Bacillus Typhosus, 282 

-and Insecticidal Values of Different Soaps, with or without Associated 

Active Agents, 505 

Germinating Barley, Hordenine in, Estimation of, 162 
Ghee, Further Analyses of, 392 
Glance, Molybdenum, Analysis of, 243 
Glass Manometer, Some Forms of, 437 
Glazed Coffee, Resin in, Detection of, 275 

Globulin, Serum, in Ammonium Sulphate Solutions, Coagulating-Points of Egg, 
Serum, and Milk Albumins, and of, 416 

“ Glow Reaction, 1 * Application of, to the Detection of the Platinum Metals, 434 
Glucose Syrup, Sulphurous Acid in Estimation of, 543 
Glucoside Reactions : Convallarin and Convallamarin, 289 

(Glucosin) GallisiD, the So-Called, Occuring in Commercial Starch Syrup, Composi¬ 
tion of, 543 

Gluten, Wheat, Influence of Certain Vegetable Proteins on, 407 
Glycerol, Crude, Analysis of, Report on, 314 

-Determination, Acetin Process for, Report on, 316 

--—, Bichromate Process for, Report on, 319 

-, Estimation of, 289 

-, Method of Saponification, Effect of, upon the Fatty Acids, 425 

--Potassium Hydroxide, Estimation of the Reichert-Meissl Value of Fats by 

Means of, 542 

Glycogen and Starch, the Separation of, Method for, 501 
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Glycuronic Acid, Small Quantities of, Detection of,. 596 
Glycyrrhizin and Sugars in Liquorice Powder and Extracts, Estimation of, 409 
Goats’ Milk; Composition of, and the Detection of Goats’ Milk in Cows’ Milk, 218 
Gold and Silver, in Ores Containing Much Copper, Pot Assay of, 240 

-, Estimation of, by Means of Hydrogen Peroxide, 34 

-, Quantitative Analysis of, with the Use of Ether, 308 

Goldenberg’s Method, Estimation of Total Tartaric Acid by, 131 
Gooch Crucible for Micro-Analysis, 180 
Gorgonzola Cheese, Note on, 61 

Government Laboratory, the Work of, for the Year Ending March 31,1911, Report of 
the Principal Chemist upon, with Appendices, 571 

---Reports, 128, 479, 571 

Grains, Brewers’, Starch in. Estimation of, 500 
Granular Form, Aluminium Hydroxide in, Precipitation of, 299 
Graphite, Analysis of, 562 
-, in Lubricants, Detection of, 356 

Gravimetric Estimation of Tellurium, and Alkalimetric Estimation of Telluric Acid, 
248 

Grease, Heavy, Soap in, Estimation of £ 559 

-, Resistance to, Testing of Imitation Parchment Papers for, 597 

Green Colour of Rapeseed Cakes, 411 
Gum Arabic Pastilles, Analysis of, 344 

-from Bombax Malabricum, 856 

-Kino, Some Reactions of, 544 

Gums from Northern Nigeria, 162 

Gun-Cotton, Nitrates, etc., Nitrogen in, Estimation of, 243 
-, Nitroglycerine, and the Like, Nitric Nitrogen in, Estimation of, 513 

Hsemochromogen and the Spectroscopic Differentiation between Oxyhaemoglobin and 
Carbon Monoxide Haemoglobin, 550 

Haemoglobin in Urine, the Failure of the Spectroscopic Test for, Hippuric Acid as a 
Cause of, 417 
-Preparations, 222 

Halogens in Benzene Derivatives, the Estimation of, Use of Metallic Potassium in, 
287 

-in Organic Compounds, Estimation of, 509 

-, Other, Estimation of Iodine in Organic Compounds and its Separation from, 

118 

Halphen’s Reagent for Colophony, Colour Reactions of Certain Resins with, 170 
Hardness of "Water, Estimation of: The Wartha-Pfeiffer Method and its Modification, 
311 

Heavy Grease, Soap in, Estimation of, 559 

-Liquids, Modified Separatory Funnel and W T asher for, 89 

Heller’s Ring Test for the Detection of Albumin in Urine, etc., Modification of, 152 
Eevea Latex , Some Analyses of, 6 

Hexabromide Value of Oils, the Estimation of, Apparatus for, 607 
Hexamethylenetetramine (Urotropine) in Urine, Estimation of, 2S5 
Hippuric Acid as a Cause of the Failure of Spectroscopic Test for Haemoglobin in 
Urine, 417 

Histological Chemical Detection of Peroxydase, 75 
Holder for Classen Dish, 180 

Hollemann’s Method, Improved, for the Estimation of Reverted Phosphoric, Acid, 
605 

Honey, Analysis of, 276 
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Honey, Analysis of, with Special Eeference to the Nitrogenous Constituents, 277 

- } - , f Use of the Quantitative u Precipitin ” [Reaction in, 456 

-—, Bacteriological Estimation of, 505 

-— 5 -Study of, 353 

-, (Enzymes), Biological Examination of, 220 

--, Examination of, by Fiehe’s Eeaction, 451 

-—, Formation, Chemistry of, 223 

--, Invert Sugar in, Detection of, 586 

-—, Yolatile Acids of, 277 

-, Y/ater in, Estimation of, 586 

Hops, the Antiseptic Properties of, Yaluation of, 65 

-, Yaluation of, by Analysis, 587 

Hordenine, in Germinating Barley, Estimation of, 162 
Hubener’s Caoutchouc Tetrabromide, Notes on, 235 

** Hughes’ [Reaction ” of Potassium Iodide on Paper, and its Bearing on the Question 
of Acidity, 292 

Human Body, Fluorine in, Distribution of, 75 

Humus, in Soils, Estimating, 597 

Husk and Germ in Cocoa Products, Quantity of, 214 

-in Cocoa Powder, Estimation of, 275 

Hydrargyrometric Analyses, 357 

Hypoiodites, the Formation of, and their Action on Sodium Thiosulphate, Notes on 
—A Source of Error in Certain Iodine Titrations, 132 
Hypophosphite, Calcium, Analysis of, 605 
Hypophosphorous Acid, Estimation of Copper by Means of, 302 
Hydrated Silicic Acid in Clay, Determination of, 85 
Hydrazine Hydrate, the Precipitation of Iron with, 521 

-Sulphate, Action of, on Nitrites, and a Method for the Estimation of Nitrite 

Nitrogen, 468 

Hydride, Solid, of Antimony, Attempts to Prepare, 300 

-,-, — Arsenic, Detection of, 300 

Hydrocarbon and Resin Oils in Other Oils, Detection of, 513 

Hydrochloric Aeid, Chlorine in, Electrolytic Determination of, with the Use of a 
Silver Anode and Mercury Cathode, 33 
Hydrofluoric Acid, Preservation of Fruit Juices with, 218 

Hydrogen, Active, in Organic Compounds, Quantitative Estimation of, by Means of 
Magnesium-Methyl Iodide, 117 
-,- 9 in Organic Molecules, Estimation of, 459 

-, Carbon, Oxygen, and Nitrogen, Organic Substances Containing, New 

Method of Elementary Analysis of, 558 

--,-,-, Nitrogen, and Sulphur, Analysis of a Substance Contain¬ 
ing, 553 

-- } --, -, Sulphur, Chlorine, Bromine, and Iodine, 

Analysis of a Substance Containing, 553 

—-Cyanide, Traces of, the Detection of, 266 

-, Delicate Test for, 34 

-, in Gas Mixtures, Estimation of, 84 

-- Peroxide, Estimation of Gold by Means of, 84 

- 3 Metals in Presence of, Influence of, on Blood Reagents, 352 

-—--Solutions, Acidity in, Estimation of, 82 

-- 5 the Detection of Yery Small Quantities of, Modified Cobalt 

Reaction for, 598 

---- Sulphide, in Acid Solution, Rapid Qualitative Detection of Elements, the 

Sulphides of which are Precipitated bv, 568 
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Hydrogen Sulphide, Qualitative Analysis without the Use of, 517 
Hydrolyst, Determination of Sucrose in Beet Sugar Factory Products by Clerget’s 
Process, Using Invertase as, 120 
Hydroquinone, Estimation of, 163 

Hydroxide, Aluminium, in Granular Form, Precipitation of, 299 
-, Nickel, in Tannin Estimation, Use of, 516 

Hydroxides, Alkali, or Bicarbonates, Alkali Carbonates in Presence of, Titration of, 862 
Hydroxyl Groups, the Quantitative Estimation of, Use of Carbalkyloxy Derivatives 
for, 227 

Hygienic Tests, Other, for Milk, Comparison of the Eeductase Test with, 346 
Hygroscopic, Poisonous, or Volatile Liquids, Apparatus for Storing and Measuring, 88 
-Substances or those Affected by Air, Apparatus for Filtering, 87 

Ignition, Effect of, on Solubility of Soil Phosphates, 371 

-, the Estimation of Carbon Dioxide in Carbonates and Nitrogen Pentoxide in 

Nitrates by loss on, Application of Sodium Paratungstate in, 526 
Imitation Parchment Papers, Testing of, for Eesistance of Grease, 597 
Impact Machine (Drop Hammer), Sensitiveness Tests by the, 314 
“ Improvers/’ So-Called, the Addition of, to Flour, and the Bleaching of Flour, Eeport 
on, 254 

Inactive Substances, Influence of, on the Eotation of Laevulose, 228 
Incandescent Mantles, Testing of, 125 
India, Travancore, Monazite Sand from, 528 

-, Turpentine Oil from, 415 

Indian Oils and Fats, Some, 10S 

Indicator, Methyl Eed, as, Compared with Methyl Orange, 118 

-, New, for the Estimation of “ Titratable ” Alkali in Blood, 415 

-, Sensitive, 26 

Indicators, Behaviour of Uranium Phosphates towards, 375 

-, for Determining Affinity Values, Use of, 569 

--, Phenolphthalein Derivatives and their Properties as, 169 

Indigotin in the Presence of Starch, Estimation of, 290 
Indophenol Oxydase of Animal Tissues, Estimation of, 550 
Inert Gas, Precipitating, Filtering, and Drying in, Apparatus for, 313 
Inflammable Gas and Vapour Detector, Automatic, New Type of, 528 
Inorganic Analysis, Abstracts, 30, 82, 123, 171, 236, 299, 362, 425, 466, 516, 559, 
598 

-Phosphorus in Animal Tissue, Estimation of, 284 

Insecticidal and Germicidal Values of Different Soaps, with or without Associated 
Active Agents, 505 

Insecticides, Arsenic in, Estimation of, 237 
Institute op Chemistry, 94, 193, 262, 444 
Interpolation Method of Oil Analysis, 166 

Intestines, Active Pepsin in, Detection of, by Means of Elastin, 551 
Invert Sugar in Honey, Detection of, 586 

Invertase as Hydrolyst, Determination of Sucrose in Beet Sugar Factory Products by 
Clerget’s Process, Using, 120 
--, in Wine, Detection of, 350 

--, the Action of, Influence of the Viscosity on, According to the Concentration 

of Saccharose, 416 

Iodic Acid, Detection and Estimation of Thorium by Means of. (Separation of Thorium 
from Scandium), 436 

Iodide, Magnesium-Methyl, Quantitative Estimation of Active Hydrogen in Organic 
Compounds by Means of, 117 
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Iodides and Chlorides, Bromine in Presence of, Estimation of, 241 

-, Very Small Quantities of Bromine in Presence of, Estimation 

of, 365 . . 

-, Small Quantities of, in the Presence of Other Compounds, Estimation of, 241 

Iodine, Action of, on Phenols, and their Volumetric Determination. Part I., 294 

-Alkali, and Silver, Volumetric Solutions of. Use of Sulphur Dioxide in 

Checking Strengths of, 248 

-, Carbon, Hydrogen, Oxygen, Nitrogen, Sulphur, Chlorine, and Bromine, 

Analysis of a Substance Containing, 553 
- in Alcoholic Solutions, Estimation of, 235 

- in Organic Compounds, Estimation of, and its Separation from Other 

Halogens, 118 

- Solution, Titration of “ Salvarsan ” with, 350 

- Titrations, Cert ain , a Source of Error in—Notes on the Formation of Hypo- 

iodites and their Action on Sodium Thiosulphate, 132 
- Values of Linoxyn, 24 

-Oils, Measuring Flask for Use in Determining, 379 

Iodoform, the Crystalline Form of, Eeaction of Aromatic Inner Anhydrides Depending 
on their Influence on, 458 

Iron Alloys, Estimation of Silicon in Vanadium and Molybdenum, and in their, 311 

-, Aluminium, and Chromium, Precipitation of, by Ammonium Nitrite, 559 

-and Steel, Sulphur in, Volumetric Estimation of, 374 

-, Vanadium in, Colorimetric Method for, 473 

-and Vanadium, Separation of, by Means of Ether, 522 

- 1 Simultaneous Volumetric Estimation of, 475 

-, Ferric, Volumetric Estimation of, by Permanganate after Reduction with Zinc, 

521 

-, Ferrous, in Silicate Rocks, Determination of, 602 

-, Galvanised, Method for Testing, to Replace the Preece Test, 304 

-in Minerals, the Estimation of, the Influence of Pertitanic Acid on, 304 

-, New Method of Separating, from Manganese, 604 

-Salts and Arsenic in Mineral Waters, Estimation of, 466 

-, Separation of, from Aluminium, and New Test for Ferrous Oxide, 373 

-, the Precipitation of, with Hydrazine Hydrate, 521 

-, Tungsten, Molybdenum, and Vanadium, with High-Grade Alloys of, Estimation 

of Carbon and Sulphur in, 31 
Ironstone, Chrome, Estimation of Chromium in, 428 

Jackson’s Candle Turbidimeter, Determination of Sulphur in Coal by Means of, 519 
Jamaica Rum, Higher Alcohols Occurring in, 411 
Jams, Analysis and Composition of, 144 

-, etc., Starch Syrup in, Estimation of, 2S0 

Jolles, the Method of, Polarimetrie Estimation of Sugar by, 361 
Juice, Liquorice, Analysis of, 410, 497 

-, Prune, and Caramel in Vanilla Flavouring Extracts, Detection of, 281 

-, Sugar-Cane, Acids in, Determination of, 594 

-, Tobacco, and Extracts, Analysis of, and of Nicotine Salts, by the Method of 

Ulex, 545 

-Concentrated, Estimation of Nicotine in, 106 

Juices and Syrups, Sugar, Preparation and Constitution of Caramel and its Estimation 
in, 278 

-, Fruit, Preservation of, with Hydrofluoric Acid, 218 

-,-, .Salicylic Acid in, Estimation of, 411 

-, Tobacco, Concentrated, Estimation of Nicotine in, 143 
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Kernels, Sweet Apricot, Composition of, 450 
Ketones in Essential Oils, Estimation of, 514 
Kino, Gum, Some Reactions of, 544 

Knapp and Shrewsbury’s Process for the Estimation of Coeoanut Oil, Examination 
of, 195 

Kobert’s Reagent as a Test for Salicylic Acid, 540 

Laboratory Apparatus for the Production of a Constant Current of Ozonised Air, 479 

-Suction Pump, Simple, 532 

Lac-Resin from Baroda, India, 171 

-Shellac, and Lac-Wax, Analytical Constants of, 119 

Lactic Acid, Analysis of, 556 
-, the Anhydride of, 235 

Lactose in Urine and in Milk, Colorimetric Estimation of, 592 
Lsevulose, the Rotation of, Influence of Inactive Substances on, 228 
Lamps, Safety, or Other Apparatus, for the Detection of Combustible Gases and 
Vapour, Methods of Testing, 528 

Lard, Coeoanut Oil in, Estimation of, by Means of the “ Ethyl Ester Value,” 106 

-, Small Quantities of Water in, Estimation of, 497 

Latex , Hevea , Some Analyses of, 6 

Lead xArsenate in the Products of Vines Treated with -Arsenical Washes, Proportion 
of, 301 

-as Chromate, Volumetric Determination of, 602 

-, Higher Oxides of, Valuation of, 366 

-in Alloys Containing Antimony and Tin, Estimation of, 367 

-Peroxide, Volumetric Estimation of, 467 

Leaves, Coca, Analysis of, 274 
Lecithin, 510 

-, Estimation of, 510 

-, in Oil, Estimation of, 166 

.Leguminous Plants Grown in Togo and German East Africa, Composition of the 
Seeds of, 345 

Leuco-Malaehite Green, Detection of Blood by Means of, 284 
Lime, Separation of, from Large Quantities of Magnesia, 242 
Linoxyn, Iodine Values of, 24 
Linseed and Other Oils, Notes on, 278 

-Cake and Coeoanut Cake, the Effect of Feeding with, on the Composition of 

Butter-Fat, 445 

-Cakes and Linseed Meals, in Belgium, Adulteration of, 218 

-Oil, Analytical Examination of, 407 

Liquid Fatty Acids, Separation of Solid from, 22, 114 

-, Small Volumes of, Volumetric Analysis with, 185 

Liquids and Solids, Vapour Pressures of, Static Method for Determining, 36 

-, Aqueous, Automatic Extraction of, by Means of Specifically Lighter 

Solvents, 87 

-, Heavy, Modified Separatory Funnel and Washer for, S9 

-, Hygroscopic, Poisonous or Volatile, Apparatus for Storing and Measuring, 88 

-, Mixed, Detection of Definite Compounds in, by its Means, and Direct 

Measurement of Changes of Vapour Pressure, 379 

-, Organic, Purifying and Drying by Wiping, Method for, 26 

-, Poisonous, Hygroscopic, or Volatile, Apparatus for Storing and Measuring, 88 

-, the Density of, Determination of, 439 

Liquorice Juice, Analysis of, 410, 497 

-Powder and Extracts, Glycyrrhizin and Sugars in, Estimation of, 409 
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Liquorice Powder, Compound, the Analytical and Microscopical Examination of, 198 
Liquors, Tan, the Acidity of, Electrometric Method for the Estimation of, 121; 
Part II., 515 

Lithium, Quantitative Estimation of, 175 

Litmus, the Alcohol-Soluble Constituents of, 25 

Logwood, Use of, in Qualitative Analysis, Estimation of Bismuth, 603 

-, Valuation of, 26 

Lophira alata (Banks), the Seeds of, Composition of the Fat from, 493 
Lubricants, Graphite in, Detection of, 356 

Lubricating Oils, Estimation of the Acidity of Fats and Oils, Particularly, 290 
-for Motor-Cars and Gas-Engines, 291 

- 1 - ? Mineral, Alcohol-Ether in, Proportion of Asphalt Insoluble in, 418 

- } -, of High Boiling-Point, Composition of, 461 

Lubrication of Engines, Deposits Resulting from, 230 

Machine, Impact (Drop Hammer), Sensitiveness Tests by, 314 
Madeira, Preparation of, and its Composition, 410 
Magnesia, Large Quantities of, Separation of Lime from, 242 

-- Method for Estimation of Phosphoric Acid, Criticism of, 176 

- Mixture, Detection and Estimation of Arsenic Acid in Presence of Arsenious 

Acid by Means of, 80 

Magnesium-Ammonium Phosphate, Estimation of Phosphoric Acid as, 434 

-and Calcium, Separation and Estimation of Barium in Presence of, by 

the Action of Acetyl Chloride and Acetone on the Mixed Chlorides, 426 
--as Oxide, Estimation of, 604 

-Methyl Iodide, Quantitative Estimation of Active Hydrogen in Organic 

Compounds by Means of, 117 

Malay States, Rare Earth-Containing Sands (“ Amang ”), from, 523 
Malic Acid, the Determination of, Polarimetric Method for, and its Application in 
Cane and Maple Products, 498 
Malt Analysis, the Method of, Improvement in, 146 
Manganese, Electrolytic Estimation of, 177 

-, Estimation of, as Oxide, 566 

- 9 - j by the Bismuth Method, 430 

- 3 -by the Bismuthate Method, 305 

-,-, Rapid and Accurate Method for, 368 

-, in Vanadium and Chrome-Vanadium Steels, Estimation of, 604 

-, New Method of Separating Iron from, 604 

--- ? Small Quantities of, Especially in the Ash of Plants or of Animal Organs, 

Estimation of, 369 

-, the Volumetric Estimation of, Volhard’s Method for, Waldemar Fischer’s 

Modification of, and its Comparison with Other Well-known Methods, 52 

-, Zinc, Cobalt, Nickel, Copper, and Cadmium, Precipitation of, from 

Ammoniaeai Solutions by Means of Sodium Carbonate and Trimethylphenyl- 
ammonium Carbonate, 599 
Manometer, Glass, Some Forms of, 437 
Mantles, Incandescent, Testing of, 125 

Maple and Cane Products, Polarimetric Method for the Determination of Malic Acid, 
and its Application in, 498 

Margarine, and Butter, Cocoanut Oil and Butter in, Some Methods of Estimating, 
Observations on, 333 

-•, German, the Poisonous Properties of Certain Brands of, Cause of, 216 

-, the Analysis of, Notes on, 327 

Marine Algae, and Products Derived from Them, Relative Proportions of Arsenic 
in, 218 
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Marjoram, Spanish ( Thymus mastichina, L.), Essential Oil of, 69 
Mascarenhasia elastica , Rubber of, 159 

Meals, Linseed, and Linseed Cakes, in Belgium, Adulteration of, 218 
Measuring Elask for Use in Determining Iodine Values of Oils, 879 
-Radioactivity, Apparatus for, 380 

-- the Degree of Vitiation of the Atmosphere, ^Method of, 363 

Measurement, Direct, of Changes of Vapour Pressure and Detection of Definite Com¬ 
pounds in Mixed Liquids by its Means, 379 
Meat and Yeast Extracts of Known Origin, Comparison of, 104 

--Juices, Analysis of, 13 

-, Potassium Nitrate in, Estimation of, 217 

Melting-Point Determinations, 438 

-— of Eats, Apparatus for the Estimation of, 569 

Menthylglycuronic Acid, Preparation of, 505 
Mercuric Chloride, Volumetric Estimation of, 34 

Mercury Cathode and Silver Anode, Electrolytic Determination of Chlorine in Hydro¬ 
chloric Acid with the Use of, 33 

-and Stationary Anode, Rapid Determinations and Separations by 

Means of, 83 

-Electrolytic Estimations with, Apparatus for, 529 

-in Urine, Detection of, 552 

-Pump for Rapidly Obtaining a High Vacuum, 89 

-Salts, Soluble, at Great Dilutions, Estimation of, 305 

-, the Estimation of, Volumetric Method for. Depending on Reduction to 

Metal, 431 

Metallic Acids, Action of Salicylic Action on, 567 

Metals, Alkali, Estimation of, Elimination of Ammonium Salts Prior to, 30 

-, in Presence of Hydrogen Peroxide, Influence of, on Blood Reagents, 352 

-, Rapid Electro-Analytical Determination of, Apparatus for, 181 

-, the Analysis of, Use of Ether in, 431 

--, the Electrolytic Estimation of, Exact Method for, 370 

-—, the Platinum, Application of the 14 Glow Reaction ?? to the Detection of, 434 

-, White, the Analysis of, Rapid and Accurate Method for, 606 

Methyl Alcohol, Ethyl Alcohol in the Presence of, Detection of, 18 

-and Ethyl Alcohols and Eormie Acid, Detection and Estimation of, 507 

-Orange, Methyl Red as an Indicator Compared with, 11S 

-, Use of, in the Colorimetric Estimation of Titanium, 310 

-Red as an Indicator Compared with Methyl Orange, 118 

Methylpentosans and Pentosans in Cereals and Wood-Eungi, Estimation of, 460 
Mexican Petroleum, Asphaltum from, 353 
Micro-Analysis, Gooch Crucible for, 180 
Microchemical Detection of Protein, 111 

-Test for Aluminium by Means of Caesium Chloride, 362 

—-Sodium, 372 

Microchemisfcry, Use of Dimethylaminobenzene-azo-benzene Sulphonic Acid as a 
Reagent in, 232 

Microdistillation Apparatus, 37 

Microscopical and Analytical Examination of Compound Liquorice Powder, 198 

---Examination of Gambier, 344 

-and Identification of Carbon, 428 

-Preparations, Combined Fixing and Staining Processes for, 569 

Microtome Sections, Incineration of, 74 

Milk, and Urine, Lactose in, Colorimetric Estimation of, 592 

-, Catalase in, Estimation of, 284 
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Milk, Citric Acid in, Estimation of, 105 
-, Condensed, Sweetened, Analysis of, 138 

-Cow’s, on the Peroxydase of, and its Detection by Means of the ^3-Phenylene- 

diamine Test, 222 

-,-, Goats’ Milk in, the Detection of, and Composition of Goats’ Milk, 218 

-,-, Oxydase and Reductase Occurring in, 16 

—, Cryoscopic Examination of, 345 

-, Egg, and Serum Albumins, Coagulating-Points of, and of Serum Globulin, in 

Ammonium Sulphate Solutions, 416 

-, Evaporated, and Milk Products, Analyses of, 278 

-, Fat in, the Estimation of, Wendler’s Method for, 14 

-, Goats’, Composition of, and the Detection of Goats’ Milk in Cows’ Milk, 218 

-, Nitrates in, Detection and Estimation of, by Means of the Diphenylamine- 

Sulphuric Acid Test, 67 

-,-. in, Estimation of, by Means of the Diphenylamine-Sulphuric Acid Test, 

587 

-, Other Hygienic Tests for, Comparison of the Beductase Test with, 346 

-, Phosphorus in, the Gravimetric Estimation of, Note on, 579 

-Powders, Dried, Composition of, 279 

-Products, and Evaporated Milk, Analyses of, 278 

-Test, the “ Neusal,” 203 

-, the Composition of, 390 

-, the Degree of Accuracy with which Proteins can be Estimated in, by Aldehyde 

Titration, 9 

-, the Examination of, Applicability of Becent Methods for, 347 

-, the Phosphoric Acid in, Distribution of, 345 

-, Very Small Quantities of, the Specific Gravity of, Determination of, 500 

Milks, Condensed, an Inquiry as to, Report to the Local Government Board on; with 
Special Reference to their Use of Infants’ Foods, 572 
Mine, Coal in the, Sampling of, 527 

Mineral Cylinder Oils, Dark, Tarry Substances in, Estimation of, 298 

-Grains, Errors in Determining Sizes of, and the Use of Surface Factors, 182 

-Lubricating Oils, Alcohol-Ether in, Proportion of Asphalt Insoluble in, 418 

-— of High Boiling-Point, Composition of, 461 

<-Matter) Fillers, in Rubber Mixtures, Estimation of, 558 

--— Oil, in Wool-Grease Oleine, Detection of, 29 

-Oils and their Products, Origin of, Determination of, 167 

-- Poisons, Method of Destroying Organic Matters in Testing for, 110 

“ --Rubber ” and Similar Products in Rubber Articles, Estimation of, 235 

-Waters, Arsenic and Iron Salts in, Estimation of, 466 

Minerals, Differentiation of, by Means of Colour Reactions, 242 

-—, Iron in, the Estimation of, the Influence of Pertitanic Acid bn, 304 

-—, Rare Earth, the Determination and Analysis of, Use of Sulphur Mono¬ 
chloride in, 567 

Mines, the Gases Caused by Blasting in, Composition of, Report on, 821 
Minute Quantities of Chromium, Colorimetric Estimation of, 238 

----of Nitroglycerin, Estimation of, 556 

Miscibility Curve, Analysis of Cod-Liver Oil by Means of its, 275 

-— Curves, in the Examination of Essential Oils and Balsams, Use of, 556 

Mixtures, Freezing, 127 

-Quantitative Analysis of, by Differences in the Specific Gravities of their 

Components, 306 * 

Moisture, Use of Calcium Carbide for Determining, 112 

Molecular Weight of Polysaccharides, the Estimation of, Colorimetric Method for, 360 
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Molecules, Organic, Active Hydrogen in, Estimation of, 459 

Molybdenum and Vanadium, Estimation of Silicon in, and in their Iron Alloys, 311 
•---Glance, Analysis of, 243 

-, the Volumetric Estimation of, a New Method for, 98 

-■, Tungsten, and Vanadium, with Iron, High-Grade Alloys of, Carbon and 

Sulphur in, Estimation of, 31 
Monazite Sand from Travancore, India, 523 
-Sands, Analysis of, 522 

Monochloride, Sulphur, Use of, in the Determination and Analysis of Bare Earth 
Minerals, 567 
Moroccan Olive Oil, 107 

Morphine, Estimation of, by Extraction with Phenyl-ethyl Carbinol, 587 

-, New Beaction of, 66 

--, Quantitative Estimation of, 142 

Mushroom,, Soluble Basic Constituents of the, 347 
Mutton-Bird Oil, Some Constants of, 290 

Myrtenal and <$-Perill& Aldehyde, the Occurrence of, in Nature: Essential Oil of 
“ False Camphor-Wood,” 289 

Naphthalene in Crude Goal Gas, Estimation of, 510 
Natural Gas and Fuel Oil, Specifications and Sampling of, 555 

-Vichy Salts, Characteristic Constituent of, 85 

Neats-Foot Oil, 512 

Neumann’s Method, Estimation of Phosphoric Acid by, 525 
“ Neusal ” Milk Test, 203 

Neutralised Olive-Besiduum Oil, Characteristics of, 116 
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Quinine, in Durgs, etc., Volumetric Estimation of, 143 
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Quinine, the Estimation of, as the Acid Citrate in Certain Organic Liquids, 396 
Quinones, Volumetric Estimation of, by Means of Titanium Trichloride, 80 
Quinonoid Imonium Salts of Benzidine, Estimation of the Activity of Oxidising 
Agents by Means of, 283 

Baeemic Acid as a Reagent {Precipitant of Calcium and Strontium), 365 
Radioactivity, Apparatus for Measuring, 380 

—---of Radium, the Measurement of, International Standard Units for, 35 

Rapeseed Cakes, Green Colour of, 411 

Raw Rubber, the Analytical Methods for, Critical Investigations on, 27 

*-, the Valuation of, Comparative Tests for, Proposed Uniform Method of 

Carrying out, 423 

Raw Sugars and Other Products, the Polarisation of, upon Quartz Wedge .Saechari- 
meters. Use of Temperature Corrections in, 297 
Rays, Ultra-Violet, Sterilisation of Drinking Water by Means of, 457 
Reagent Paper for the Volumetric Estimation of Zinc, 126 

— -Schardinger’s, Behaviour of, towards Colostrum, 221 

-Sulpho-Salicylic, Estimation of Nitrates in Water by, 85 

Reagents, Blood, Influence of Metals in Presence of Hydrogen Peroxide on, 352 
Recorder, Multiple Carbon Dioxide, 252 

Recording Thermo-Electric Calorimeter, 312 

Reducing Sugars, Estimation of, 298 

Reductase and Oxydase Occurring in Cow's Milk, 16 

-Test, Comparison of, with Other Hygienic Tests for Milk, 346 

Reduced Pressure, Rapid Electro-Analysis under, 601 

Refined Copper, Exact Electrolytic Assay of. I. Standard Method, 172 

Refractometer, Estimation of the Salinity of Sea Water by Means of the, 311 

Refractometric Examinations, Thermostat for, 89 

Refractory Tin Ores, Simple Method of Decomposing, 309 

Regulator, Gas, for Thermostats, 127 * 

Regulators, Gas-Pressure, Simple Forms of, 477 . 

Reichert-MeissI Value of Fats, Estimation of, by Means of Glycerol-Potassium 
Hydroxide, 542 

Report, Annual, of the Dominion Laboratory, Wellington, New Zealand (1909), 91 

-■, Composition of the Gases Caused by Blasting in Mines, 321 

- (Government Paper, Western Australia, 1911). Analysis of Potable Spirits, 

and its Bearing on the Definition of Whisky, 441 
-, Metropolitan Water Board, 185 

-— of the Malt Analysis Committee (Coloured Malts and Caramel), 1910, to the 

Council of the Institute of Brewing, 90 

-of the Principal Chemist upon the Work of the Government Laboratory for 

the Year ending March 31, 1911, with Appendices, 571 

— -- on a Parasite Condition (Onchocerciasis) Met with in Australian Beef, 

129 

-on the Bleaching of Flour and the Addition of So-called “ Improvers ” to 

Flour, 254 

- on the Chemical Changes Produced in Flour by Bleaching, 254 

- on the Presence of Calcium Sulphate in Baking-Powder and Self-Raising 

Flour, 255 

- on the Solubility, Extraction, and Reactions of Certain Colouring Matters 

Used in Foods, 186 

--— on the Work of Inspectors of Foods, 128 

-on the Work of the Laboratories, Survey Department, Egypt (1910), 532 

— - to the Government of Western Australia, 1911, 321 
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Report to the Local Government Board on the Nutritive Value of Bread Made from 
Different Varieties of Flour, 479 

--—, United States Department of Agriculture, Bureau of Chemistry, Circular, 186 

Residues from the Distillation of Coal Tar, Bosin in, Estimation of, 463 
Resin, Dammar, Different Varieties of, Characteristics of, 422 

-in Glazed Coffee, Detection of, 275 

-, Lac, from Baroda, India, 171 

-- Oils and Hydrocarbon in Other Oils, Detection of, 513 

Resins, Certain, Colour Reactions of, with Halphen’s Reagent for Colophony, 170 
Rice Oil, 357 

Rieinus Constituents, Poisonous, in Fodder-Stuffs, Detection of, 506 
Ripe and Unripe Bananas, Composition of, 274, 541 
Rocks, Silicate, Ferrous Iron in, Determination of, 602 
Roquefort Cheese, Composition of, 542 

Rosin Essence, Turpentine Oil and Wood Turpentine Oil, Reaction of, 107 
-in Fatty Oils, Estimation of, 557 

—— in the Residues from the Distillation of Coal Tar, Estimation of, 463 

-- Oils in French Wool-Grease Oleines, Detection of, 30 

Rubber Articles, 14 Mineral Rubber,” and Similar Products in, Estimation of, 235 

-- Vulcanised, Caoutchouc in, Direct Estimation of, 113 

-, Ceara, 424 

-, Estimation of, as Tetrabromide. Decomposition of the Bromide by Nitric 

Acid, 361 

-Goods, Vulcanised, Caoutchouc in, Direct Estimation of, 75 

-Mixtures, Fillers (Mineral Matter) in, Estimation of, 558 

-- of Mascarmhtma elastica , 160 

-, Raw, the Analytical Methods for, Critical Investigations on, 27 

the Valuation of, Proposed Uniform Method of Carrying Out Com¬ 
parative Tests for, 423 
• -Seed Oil, Para, Composition of, 491 
Stoppers, Substitute for, 610 
Rum, Jamaica, Higher Alcohols Occurring in, 411 
Rye and Wheat Bran, Customs Examination of, 350 

Saccharimeiers, Quartz Wedge, the Polarisation of Raw Sugars and Other Products 
upon, Use of Temperature Corrections in, 297 
Saccharose, the Concentration of, Influence of the Viscosity on the Action of Invert&se 
According to, 416 

Safety Lamps, or Other Apparatus, for the Detection of Combustible Gases and 
Vapour, Methods of Testing, 528 

Salicylate, Bismuth, Examination of, 342 f 

Salicylic Acid, a Test for, Robert’s Reagent as, 540 

-■, Action of, on Metallic Acids, 567 

-and Phenol, Sensitive Test for, 295 

Detection of, 463 

— in Fruit Juices, Estimation of, 4.11 

Salinity, of Sea Water, Estimation of, by Means of the Refraetometer, 311 
Salts, Aluminium, Free Acid and Basic Alumina in, IJstimatibn of, 236 

,--—, Ammonium, Elimination of, Prior to Estimation of Alkali Metals,’ 30 

Iron, and Arsenic, in Mineral Waters, Estimation of, 466 
—-—, Mercuric, Soluble, at Great Dilutions, Estimation of, 305 

* -Natural Vichy, Characteristic Constituent of, 85 ■, ‘ 

* -, Nicotine, Analysis of, and of Tobacco Juice and Extracts, by the Method b t 

' UJex,545 ' 
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Salts, Qmnonoid Imonium, of Benzidine, Estimation of the Activity of Oxidising 
Agents by Means of, 233 

-Uranium, Beaetion of, 180 

Salvarsan, Detection of, 153 

--, the Detection of, New Method for, 452 

■** Salvarsan,” Titration of, with Iodine Solution, 350 
Sampling of Coal in the Mine, 527 
Sand, Monazite, from Travancore, India, 523 
Sandal-Wood Oil, African, Adulterant of, 146 

Sand’s Apparatus, Electrolytic Estimating of Copper and Zinc, Using, 182 
Sands, Monazite, Analysis of, 522 

-, Bare Earth-Containing (“ Amang”) from Malay States, 523 

Saniolina charmcyparissus , Essential Oil of, 589 

Saponification and Acid Values in Wax, Estimation of, Simplified Process for, 355 

-the Glycerol Method of, Effect of, upon the Fatty Acids, 425 

—-Value of Oils, Fats, and Waxes, Estimation of. Use of Propyl 

Alcohol, 290 

Sauerkraut, Composition of, 548 

(Scandium, Separation of Thorium from). Detection and Estimation of Thorium by 
Means of Iodic Acid, 436 

Schaeffer’s Curd Tester, Control Tests of the Colour Tests Used with, 378 
Sehardinger’s Beagent, Behaviour of, towards Colostrum, 221 
Schinus molle (L.), Essential Oil of, 68 

Schloesing’s Method, Gasometric Estimation of Nitrate by, and of Nitrite by Piccini’s 
Method, Some Sources of Error in, 525 
Schweinfurt Green, Arsenic in, Estimation of, 363 
Scrap, Coke Crucible, Estimation of Carborundum in, 31 
Sealed Tube Beactions, Gas in, Detection of, 531 

Seeds of Leguminous Plants Grown in Togo and German East Africa, Composition 
of, 345 

-of Lophira alaia (Banks), the Fat from, Composition of, 493 

-- of the Ash-Tree, Oil from, 357 

—■—- of Xanthophyllum lameolatumy Oil from, 406 
Sensitive Indicator, 26 

--Test for Phenol and Salicylic Acid, 295 

Sensitiveness of the Colorimetric Estimation of Titanium, 310 

-Tests by the Impact Machine (Drop Hammer), 314 

Separating Funnel, Modified, and Washer, for Heavy Liquids, 89 
Serum, Egg, and Milk Albumins, Co&gulating-Points of, and of. Serum Globulin, in 
Ammonium Sulphate Solutions, 416 

-- -Precipitin and the So-called Erythro-Precipitin, the Biological Beactions with, 

for the Detection of Blood, Comparative Values of, 590 
Sewage Effluents and Water, the Amount of Nitrite in, the Determination of, and of 
the Amount of Dissolved Oxygen Absorbed by Sewage Effluents Containing 
Nitrites, 393 b 

Seychelles Cinnamon Bark, 217 
Shellac and Shellac Varnish, Analysis of, 464 

Shrewsbury and Knapp’s Process for the Estimation of Oocoanut Oil, Examination of, 


Silicate Bocks, Ferrous Iron in, Determination of, 602 

Igjteates, Decomposition of, by Fusion with Boric Acid as Applied to Qualitative 
Analysis, 371 

Ferrous Oxide in, the Titration of, by the Pebal-Dolter Method, Note on, 372 
j|cid, Hydrated, in Clay, Determination of, 85 ’ 
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Silicon Alloys, Dissolving, 178 

-, Ferrotitanium Alloys Containing Much, Analysis of, 373 

-, in Vanadium and Molybdenum, and in their Iron Alloys, Estimation of, 311 

Silicotungstic Acid, Estimation of Aconitine by, 142 

Silver and Cadmium, Rapid Determination of, by Means of the Gauze Cathode and 
Stationary Anode, 473 

-and Gold, in Ores Containing Much Copper, Pot Assay of, 240 

-Anode and Mercury Cathode, Electrolytic Determination of Chlorine in 

Hydrochloric Acid with the Use of, 33 
-, Assay of, by Means of the Touchstone, 372 

-Estimation of, by Electrolysis of an Ammoniacal Solution of its Oxalate, 308 

-, German, and Other Alloys, the Separation of Nickel and Zinc in, Method for, 

524 


-, Iodine, and Alkali, Volumetric Solutions of, Use of Sulphur Dioxide in 

Checking Strengths of, 248 

- Vanadate, Precipitation of Vanadic Acid as, and Estimation of Phosphoric and 

Yanadie Acids in Presence of Each Other, 35 

Simon and Lohrisch’s Method, Estimation of Cellulose by, 77 . 

Sizing, Animal, in Paper, Detection of. Differentiation of Gelatin and Casein, 290 
.Slag, Basic, Phosphoric Oxide in, Citrate-Solubility of, 32 
Smokeless Powder, Camphor in, Estimation of, 420 

- , y Stability Tests of, 295 

Soap, in Heavy Grease, Estimation of, 559 
-, Total Patty Acids in, Estimation of, 20 

Soaps, Different, Germicidal and Insecticidal Values of, with or without Associated 
Active Agents, 505 

-—, Eat, and Oils, the Total Patty Acids in, Estimation of, 115 

-, Fats, and Oils, Train Oil in, Detection of, 359 

-Patty Acids iD, Estimation of, 355 

- of the Alkalis and Alkaline Earths, Estimation of Free Patty Acids in the 

Presence of, 595 

Society of Public Analysts and otheb Analytical Chemists, P&oceedings of, 

2, 43, 95,132,195, 263, 327, 387, 445, 489, 535, 577 . - 

Soda-Water, 16 

Sodium Carbonate and Trimeihylphenylammonium Carbonate, Precipitation of Zinc, 
Manganese, Cobalt, Nickel, Copper, and Cadmium, from Ammoniacal 
Solutions by Means of, 599 

-, Micro-Chemical Test for, 372 

-- Nitroprusside, Colour Reaction of Proteins with, 235 

- Paratungstate, in the Estimation of Carbon Dioxide in Carbonates and 

Nitrogen Pentoxide in Nitrates by Loss on Ignition, Application of, 526 
-— - Thiosulphate as Standard in Alkalimetry, 435 

-—- ? Notes on the Formation of Hypoiodites and their Action on— 

A Source of Error in Certain Iodine Titrations, 132 
Soil, Bacteriological Investigation of, 219 
—— Phosphates, Solubility of, Effect of Ignition on, 371 
Soils, Good and Poor, Dihydroxystearic Acid in, 504 \ 

Humus in, Estimation of, 597 


the Electrical Conductivity of, Determination of, 183 
> the Examination of, Application of the Osmotic Pressure al A Electrical Con¬ 
ductivity in, 184 r J 


Solid Hydride of Antimony, Attempts to Prepare, S00 
l-of Arsenic, Detection of, 300 
Solids and liquid#, Vapour Pressures of, Static Method for 
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Soluble and Volatile Fatty Acids, Loss of, during the Ageing of Butter, 64 
Solvents, Specifically Lighter, Automatic Extraction of Aqueous Liquids by Means 
of, 87 

Soot, the Composition of, Note on, 120 
Soxhlet Condenser, Improved, 528 
Soya Bean Oil, 358 
--, Composition of, 513 

Spanish Marjoram (Thymus mastichina , L.), Essential Oil of, 69 

-Oil of Turpentine, 589 

Sparteine, Reaction of,' 559 

Specific Gravities of their Components, Differences in, Quantitative Analysis of 
Mixtures by, 806 

-- Gravity of Oils, Estimation of, 557 

-of Very Small Quantities of Milk, Determination of, 500 

Specifications, Purchase of Coal under, 229 

Spectroscopic Differentiation between Oxyhemoglobin and Carbon Monoxide Haemo¬ 
globin, and Hsemochromogen, 550 

—a,-Test for Haemoglobin in Urine, the Failure of, Hippuric Acid as a 

Cause of, 417 

Spermaceti, Beeswax, Paraffin, etc., Fat iS, Detection of, 496 
Spirit, the Substitution of, for Aged Whisky, Detection of, 546 
Spirits, Potable, the Analysis of, and its Bearing on the Definition of Whisky 
(Report), 441 

-, the Analysis of, Colour Reactions of Aromatic Aldehydes and their Applica¬ 
bility in, 273 

Spiritus iEtheris Nitrosi, Simple Volumetric Method for Testing, 454 
Spongy Nickel, Preparation of, and the Precipitation of Nickel Compounds, 539 
Stability (General) of Explosives in Various Countries, Methods of Testing, 79 

-- Tests of Smokeless Powder, 295 

Standard for Permanganate Solutions, Ferric Sulphate as, 520 

—--in Alkalimetry, Sodium Thiosulphate as, 435 

Standards in Aeidimetry, Acids Suitable for Use as, 25 

-, Portuguese, for Wines, Vinegar, and Olive Oil. (Extract from the Official 

Methods of Analysis), 502 

Stannous Chloride, Estimation of Tungsten by Means of, 310 
Starch and Glycogen, the Separation of, Method for, 501 

-, Estimation of, 588 

-in Brewers’ Grains, Estimation of, 500 

-, Indigotin in the Presence of, Estimation of, 290 

-Iodine Reaction, 28 

-Syrup, Commercial, the So-called Gallisin (Glucosin) Occurring in, Com¬ 
position of, 543 

---in Jams, etc.. Estimation of, 280 

Static Method for Determining Vapour Pressures of Solids and Liquids, 36 
Stearic and Palmitic Acids, Separation of Oleic Acid from, 23 
Steel and Iron, Sulphur in. Volumetric Estimation of, 374 
Vanadium in. Colorimetric Method for, 473 
Carbon in, Estimation of, by Means of a Calorimetric Bomb, 562 
Chrome Tungsten, Estimation of Chromium in, 83 
Chromium ife, Detection of, 428 

Determination of Nickel in, Comparison of Methods for, 524 
Nickel in, Rapid Estimation of, 373 

Steels, Vanadium and Chrome-Vanadium, Manganese in, Estimation of, 604 
-,---, Vanadium in, Determination of, 475 
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Sterilisation of Drinking Water by Means of Ultra-Violet Bays, 457 

Stoppers, Bnbber, Substitute for, 610 

Stormer Viscosimeter, Consistency of Paints by the, 609 

(Strontium and Calcium, Precipitant of), Bacemic Acid as a Beagent, 365 

- } Sulphite Method for Separating and Identifying, 301 

—-Barium, and Calcium, Quantitative Separation of, 364 

-, Separation of, from Calcium, 247 

Strychnine, Colorimetric Estimation of, 144 

-the Colour Beactions of, Influence of Certain Compounds upon, 296 

Sublimed Sulphur, in a Mixture of Different Kinds of Sulphur, Estimation of, 374 
Substitutes, and Cocaine, Identification of, 405 

-, Turpentine, the Question of, a Further Contribution to, 207 

Sucrose, Estimation of, and the Detection of Dextrin in Poods, 588 

* -, in Beet Sugar Factory Products, Determination of, by Clerget’s Process, 

Using Invertase as Hydrolyst, 120 

--—, in the Presence of Other Sugars, New Method of Estimating, 28 

Suction Pump, Simple Laboratory, 532 

Sugar and Syrups, Estimation of Ash in, by the Determination of Electrical Con¬ 
ductivity, 298 

- Beets, Absorption of Arsenic by, 54# 

- -Cane Juice, Acids in, Determination of, 594 

-, Creatine, and Creatinine, in Urine, Colorimetric Estimation of, 591 

--in Blood, Estimation of, 73 

-, Invert, in Honey, Detection of, 586 

* -Juices and Syrups, Preparation and Constitution of Caramel and its Estima¬ 

tion in, 273 

-, Polarimefcrie Estimation of, by the Method of Jolles, 361 

- Titration Method, Bang’s, Preparation of the Copper Solution Used in, 501 

Sugars, and Glycyrrbizin, in Liquorice Powder and Extracts, Estimation of, 409 
-- in Feeding-Sfcuffs, Estimation of, 453 

-, Other, Sucrose in the Presence of, New Method of Estimating, 28 

-, Baw, and Other Products, the Polarisation of, upon Quartz Wedge Sacchari- 

meters, Use of Temperature Corrections in, 297 
--, Beducing, Estimation of, 298 

Sulphate, Ammonium, Estimation of Sulphur in Coal-Gas and of, 309 

-, Ferric, as Standard for Permanganate Solutions, 520 

Sulphate, Hydrazine, Action of, on Nitrites, and a Method for the Estimation of 
Nitrite Nitrogen, 468 

-, the Exact Determination of, Phenomenon of Occlusion in Precipitates of 

Barium Sulphate, and its Belation to, 426 
Sulphates and Sulphuric Acid, New Method of Estimating, 178 
Sulphides in Alkali-Metal Cyanides, Estimation of, 436 
Sulphite Method for Separating and Identifying Calcium and Strontium, 301 
Sulphites in Beer, the Chemical Behaviour and Preservative Action of, 495 
Sulphites, Sulphurous Acid, and Complex Compounds of Sulphurous Acid, * the 
Antiseptic Properties of, Experiments on, 285 
Sulpho-Salicylic Beagent, Estimation of Nitrates in Water by, 85 
Sulphur and Carbon in High-Grade Alloys of Tungsten, Molybdenum, and Vanadium, 
with Iron, Estimation of, 31 

-, and Phosphorus in Organic Substances, Estimation of, 81 

-, Carbon, Hydrogen, Oxygen, and Nitrogen, a Substance Containing Analysis 

of, 553 

-- v -,-, Nitrogen, Chlorine, Bromine, and Iodine, a 

Substance Containing, Analysis of, 553 
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Snlphar, Different Kinds of, a Mixture of, Estimation of Sublimed Sulphur in, 374 
, Bioxide in Commercial Gelatins, 271 

Use of, in Checking Strengths of Volumetric Solutions of Iodine, 
Alkali, and Silver, 248 

'*■—-in Goal, ^Determination of, by Means of Jackson’s Candle Turbidimeter, 519 

; -Estimation of, by the Method of Carius, 296 

— - in Coal-Gas, Estimation of, and of Ammonium Sulphate, 809 

— -in Iron and Steel, Volumetric Estimation of, 374 

- --- in Organic Compounds, Estimation of, 80 

r-- Monochloride, Use of, in the Determination and Analysis of Bare Earth 

Minerals, 567 

— -, Total, in Coal, Estimation of, 375 

— --, in Coal-Gas, the Estimation of, “Perhydrol” for, 309 

Sulphuric Acid and Sulphates, New Method of Estimation, 178 
-and Zinc, Separation of, 607 , 

Sulphurous Acid, Complex Compounds of, Sulphites, and Sulphurous Acid, the 
Antiseptic Properties of, Experiments on, 285 

--in Glucose Syrup, Estimation of, 543 

--- i n White Wines, 351 r 

Surface Factors, the Use of, and Errors i§ Determining Sizes of Mineral Grains, 182 

Sweet Apricot Kernels, Composition of, 450 

Sweetened Condensed Milk, Analysis of, 188 * 

Syrup, Commercial Starch, the So-called Gallisin (Glucosin) Occurring in, Composi¬ 
tion of, 543 

-, Glucose, Sulphurous Acid in, Estimation of, 543 

-, Starch, in Jams, etc., Estimation of, 280 

Syrups and Juices, Sugar, Preparation and Constitution of Caramel and its Estima¬ 
tion in, 273 

-and Sugar, Ash in, Estimation of, by the Determination of Electrical Con¬ 
ductivity, 298 

; 3?an liquors, the Estimation of the Acidity of. Electrometric Method for, 121: 
Part II, 155 

Tannin Estimation, Nickel Hydroxide in, Use of, 516 

-- in Solution, Detection of, 412 

in Wines, Estimation of, 412 
—Quantitative Estimation of, by Means of Casein, 123 
Tantalum and Ccjnmhium, Indirect Method for Determining, 239 

— the Estimation of, 310 
Separation of, 239 

Tap-Funnel, Adaptation of, to Rapid Electro-Analysis with Stationary Electrodes, 313 
Tar and Tar Constituents in Gas, New Method of Estimating, 299 
—> Coal, the Residues from the Distillation of, Estimation of Rosin in, 463 
-, Distillation of, Flask for, 529 

-Oils and Creosote Available for Wood Preservation, Characters of, 228 

Tarry Substances in Dark Mineral Cylinder Oils, Estimation of, 298 

Tars, Coal, and Refined Tars, Oils, and Pitches Derived Therefrom, Methods for 

t Testing, 298 

--Containing iWate?, distillation of, 171 

Tartaric Acid, Estimation of, 148 

--—, in Apples, Pears, Cider, and Perry, Estimation of, 545 

---—Total, Estimation of, 148 

--— >-*-—, by Goldenberg’s Method, 81 

Tea, Valuation of, 454 
Tellurium, Estimation of, 179 
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tfater and •Sewage Effluents, the Amount of Nitrite in, the Determination of, and 
of, the Amount of Dissolved Oxygen Absorbed by Sewage Effluents 
Containing Nitrites, 393 

-, Bacteriology of: Its Present Position, 285 

—*-, Drinking, Sterilisation of, by Means of Ultra-Violet Bays, 457 

-, Estimation of Nitric Oxide, and its Behaviour towards, 433 

- Gas Calorimeter, Still, 250 

-in Honey, Estimation of, 586 

-, Nitrates and Nitrites in, Detection of, 432 

-, Nitric Acid and Nitrous Acid in, Detection and Estimation of, 433 

v -, Nitrites in, Detection of, 370 

*-, Nitrous Acid, and Nitric Acid in, Detection and Estimation of, 433_ 

-, Organic Substances in, Estimation of, by Means of Permanganate, 502 

-, River, Typhoid Bacilli in, Vitality of, with Special Reference to the Question 

of Storage, 185 

-, Sea, the Salinity of, Estimation of, by Means of the Refractometer, 311 

-, the Estimation of Nitrates in, the Phenol-sulphonic Acid Method for, Study 

of. III. Chief Sources of Error, 244 
the Phenol-sulphonic Acid Method for, Study 


. of. IV. A Modified Method, 244 
Small Quantities of, in Lard, Estimation of, 497 _ 

the Hardness of. Estimation of: The Wartha-Pfeiffer Method and its Modi¬ 
fication, 311 

Traces of, in Ether, Method for the Accurate Estimation of, 420 


Waters, Mineral, Arsenic and Iron Salts in, Estimation of, 466 
Wax, Acid and Saponification Values in, Simplified Process for Estimation of, 855 

- and Patty Oil Obtained from Coffee Berries, 106 

-, Candelilla, 598 

Waxes, Pats, and Oils, the Saponification Value of, Estimation of. Use of Propyl 


Alcohol, 290 

Wendler’s Method for the Estimation of Pat in Milk, 14 

Wet Method for the Estimation of Carbon in Organic Substances, 354 

Wheat and Rye Bran, Customs Examination of, 350 

-Gluten, Influence of Certain Vegetable Proteins on, 407 

Whe&ten Plour, the Quality of, Method of Estimating, 543 
‘Whisky, Aged, the Substitution of Spirit for, Detection of, 546 
White Metals, the Analysis of, Rapid and Accurate Method for, 606 
-Wines, Sulphdlous Acid in, 351 

Wine, Invertase in, Detection of, 350 * 

-, the Volatile Acids in, Estimation of, 502 

Wines, British, the Composition of, Note on, 60 
-, Tannin in. Estimation of, 412 

-, Vinegar, and Olive Oil, Portuguese Standards for. (Extract from the Official 

Methods of Analysis), 502 
-, White, Sulphurous Acid in, 351 

Wiping,.Purifying and Drying Organic Liquids by, Method for, 26 
Wolfram Concentrate, the Assay of, 398 

Wood-Fungi and Cereals, Pentosans and Methylpentosans in, Estimation of, 460 
- 9 Certain, Pentosans of, 162 

Wood Preservation, Creosote and Tar Oils Available for, Characters of, 228 

-Turpentine Oil, Turpentine Oil, and Rosin Essence, Reaction of, 107 

Wool-Grease Oleine, Mineral Oil in, Detection of, 29 

-Oleines, Examination of, 29 

-, French, Rosin Oils in, Detection of, 30 

Wool Oils, Unsaponiflable Matter in, Estimation of, 168 
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Xanthophyllum lanceolatum, Oil from the Seeds of, 406 

Yeast and Beef Extracts of Known Origin, Comparison of, 64 

-and Meat Extracts of Known Origin, Comparison of, 104 

Yellow Pigmentary Substances, Normal, of Urine, Belation of, to the Diazo-Beaction, 
and a Colorimetric Method for Estimating Urochrome and Uroehromogen, 223 , 

Zinc and Copper, Electrolytic Estimation of, Using Sand’s Apparatus, 182 i 

-and Sulphuric Acid, Separation of, 607 _ \ 

-and Nickel in German Silver and Other Alloys, the Separation of, Method fory 

524 ^ f 

-, Manganese, Cobalt, Nickel, Copper, and Cadmium, Precipitation of, frotj 

Ammoniacal Solutions by Means of Sodium Carbonate and Trimethy^ 
pbenylammonium Carbonate, 599 * r 

-, the Volumetric Estimation of, Beagent Paper for, 126 

-, Volumetric Estimation of Ferric Iron by Permanganate after Beduction with, 

521 

Zygadenus Intermedins (“ Death Camas ”), Analysis of, 156 
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PROGjgBDlHOS OF THE SOCIETY OF PUBLIC ANALYSTS, ETC. . 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The ordinary monthly meeting of the Society was held on Wednesday evening,^ 
December 7, in the Chemical Society's Rooms, Burlington House. In the absence 
of the President, the chair was occupied by Mr. A. E. Ekins, F.I.C., Vice-President. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. C. L. L. 
Claremont, B.Sc., A.I.G., and H. D. Elkington, were read for the second time; and 
certificates in favour of Messrs. Ronald Leslie Collett, B.A. (Cantab.), A.I.C., Little 
Dawley, Hayes, Middlesex, assistant to Mr. A. Chaston Chapman, F.I.G.; William 
Beaverley Cowie, 26, Clyde Street, Edinburgh; Frank Evershed, analyst and con¬ 
sulting chemist to Messrs. Clarke, Nicholls and Coombs, Ltd., Victoria Park, 
London, N.E.; and George Taylor, 6, Vicarage Park, Plumstead, S.E., assistant to 
Dr. Bernard Dyer, FJ.C., were read for the first time. 

Messrs. G. Jorgensen and F. F. Shelley, F.I.G., were elected members of the 
Society. 

The following papers were read: “ On Fischer's Modification of Volhard’s 
Method for the Estimation of Manganese, and its Comparison with Other Well- : 
known Methods,” by Edward Cahen, A.R.G.Sc., F.I.C., and Harry F. V. Little, 
A.B.G.Sc., B.Sc.; “A Hew Volumetric Process for the Estimation of Tungsten," 
by E. Enecht, Ph.D., F.I.G., and Miss E. Hibbert; “ A Hew Volumetric Process for 
the Estimation of Molybdenum," by E. Enecht, Ph.D., F.I.C., and F. W. Atack; 

“ Note on the Composition of British Wines," by Edward Russell, B.Sc., F.I.C., and 
T. R. Hodgson, M.A., F.I.C.; “ The Degree of Accuracy with which the Proteins of 
Milk can be Estimated by the Aldehyde Method,” by H. Droop Richmond, F.I.C.; 

“ Note on Gorgonzola Cheese," by Edward H inks, B.Sc., F.I.C.; “ Tests for Cocaine 
and Certain Cocaine Substitutes,” by E. H. Hankin, M.A., Sc.D.; and “Some 
Analyses of Eevea Latex,” by Clayton Beadle and Henry P. Stevens, M.A., 
Ph.D., 'F.LC. 
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TESTS FOR COCAINE AND CERTAIN OTHER ANESTHETICS. 

By E. H. HANEIN, M.A., Sc.D. 

(Bead at the Meeting , December 7, 1910.) 

Cocaine is a substance the tests for which do not work so well in practice as might ^ 
be expected from textbook statements. Even the permanganate test, which is 
stated to be delicate, should, according to Autenreith (“Detection of Poisons," 
translated by Warren, p. 85), be carried out with a concentrated aqueous solution 
of a cocaine salt. I have discovered some modifications of this test, by means of 
which extremely minute quantities of cocaine can be readily detected, and also 
clearly distinguished from tropacocaine and other allied cocaine substitutes. 
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If a drop of a solution of cocaine and a drop of a solution of permanganate 
of potassium are placed together on a glass slide, it frequently happens that on 
microscopical examination no crystals of cocaine permanganate are seen, but only 
a dark red viscous mass. If the two drops, however, are rubbed together at the 
moment of mixing with a glass rod, so that the red coagulnm is pressed and 
squeezed, there is a much greater chance of the characteristic crystals of cocaine 
permanganate being formed. I noticed also that the formation of the crystals was 
hindered by any condition that tended to dilute the cocaine. To prevent this effect, 

I tried precipitating the cocaine by the addition of ammonia before the addition of 
the permanganate. This I found to be advantageous, especially when dealing with 
minute quantities. The delicacy of the test was found to be increased by the 
substitution of bromine-water for ammonia. A trace of cocaine is placed on a glass 
slide in a minute drop of a one-third or one-quarter saturated solution of bromine 
in water. A drop of an acid solution of permanganate (4 per cent, potassium 
permanganate and 3 per cent, sulphuric acid freshly mixed) is added. If the drops 
are mixed thoroughly, the formation of crystals is generally immediate. If the 
drops are not thoroughly mixed, the cocaine permanganate crystals are usually 
formed more slowly, and may take the form of large branched aggregates that give 
a remarkable play of colour with polarised light. 

In a case of cocaine smuggling, I received for examination the ashes of a fire 
in which cocaine was suspected to have been burnt. Embedded in the ashes was a 
piece of paper about an inch square that was charred only along one edge. Small 
pieces of this paper, only a few millimetres square, treated with sufficient bromine- 
water to wet them, and then placed on a glass slide with the acid permanganate 
solution, in four cases out of five gave typical crystals of cocaine permanganate. 

I also obtained permanganate of cocaine crystals from the Stas-Otto alkaline ether 
extract of a portion of the ashes. 

Though the test as thus carried out is extremely delicate, it cannot be regarded 
as reliable. Some unknown factors appear to come into play, perhaps connected 
with the relative amounts of the different reagents, which may in certain cases 
hinder or prevent the formation of the crystals. 

While trying the action of permanganate on certain cocaine substitutes, I 
discovered an improved method of carrying out the test. I found that in the case 
of scopolamine, with a dilute solution of permanganate, oily red drops were pro¬ 
duced ; while if a stronger solution of permanganate was employed, crystals of 
permanganate of scopolamine were frequently formed. This clue led me to a better 
| method of applying the permanganate, A drop of a strong solution of permanganate 
I was spread out on a glass slide and allowed to dry. The “ permanganate film ” thus 
I produced was found to be of use in testing, not only for cocaine, but also for certain 
| ^cocaine substitutes. As will be described below, if a drop of a solution of either 
alypin, tropacocalne, or scopolamine, is placed on such a permanganate film, covered 
with a coverslip, and examined with the microscope, characterise crystals of the 
permanganate compounds will, as a rule, be seen. On applying this method to 
cpeaine, I found that generally no crystals, but only oily red drops, were produced* > 
It occurred to me to attempt to delay or modify the action of the permanganate by 

•? & i j 
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the addition of some indifferent salt. I found that a saturated or half-saturated 
solution of alum was suitable for the purpose. If a trace of cocaine is dissolved in 
a saturated solution of alum, and a small drop of this solution is placed on a per¬ 
manganate film, and covered with a coverslip (which should be dropped into position, 
and not rubbed about), then, within a minute or two, numerous crystals of cocaine 
permanganate are formed. This test is extremely delicate, reliable, and easy to 
carry out. I have had the following opportunities of using it practically : 

In a case of illicit dealing in cocaine, the cnlprit appears to. have received^ 
information beforehand that his shop was to be raided. Consequently the police 
found no cocaine. But, by the alum method above described, cocaine was detected 
by me on ten out of eleven pieces of paper that had been found, and that were 
supposed by the police to have been used in wrapping up doses of cocaine. In 
carrying out the test, from the centre of each piece of paper I cut out as small a 
fragment as could readily be handled with a forceps. This fragment was placed for 
a minute in a small drop of alum solution, then removed, and the drop of alum 
solution was transferred to a permanganate film. On covering with a coverslip and 
examining under the microscope, numerous cocaine permanganate crystals were seen 
to develop. After carrying out the test, I asked my assistant, Dr. Gore, to repeat 
my observation. Although his acquaintance with this test was confined to my 
description, he succeeded in obtaining permanganate crystals from each of the 
eleven pieces of paper. In another case a telegraph form was sent for examination. 
On this was a stain, supposed to be of saliva, of a person who had taken cocaine. 
Scrapings of this stain suspended in alum solution gave the cocaine permanganate 
reaction. 

On applying the permanganate test to various cocaine substitutes, I obtained 
results that may be summarised as follows: 

1. Cocaine and alypin form crystals that often have the form of delicate 
pink plates. 

2. Tropacocaine easily forms crystals that usually have a red or dark red colour, 

3. Scopolamine forms with difficulty crystals of red colour, 

4. Beta-eueaine and stovaine form reddish oily drops, but no crystals. 

5. Novocaine, holocaine, and nirvanine, turn brown instantaneously, with 
formation of finely granular brown precipitate. 

In each of the above four cases in which crystals are formed, these may occur 
as isolated plates or prisms, or as rosettes, or as larger aggregates. But the crystals 
differ both in appearance and in the conditions of their formation. The following are 
details of my observations: 

1. Cocaine .—As already stated, cocaine permanganate crystals are best formed 
on a permanganate film, the cocaine having been dissolved in a saturated solution of 
alum. They are less readily formed, or may not appear at all, if the cocaine is 
dissolved in water. They are still less likely to develop if the cocaine is dissolved in 
a strong solution of potassium bromide. Single cocaine permanganate crystals are 
nearly square in shape. Larger aggregates of these crystals usually have right- 
angled notches or indentations. In testing for lactate of cocaine, it is advisable to 
treat its solution with ammonia and shake up with ether. The ether is placed in a 
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separating funnel and shaken with a small quantity of a solution of alum* The 
cocaine passes Into the alum solution, which may then be separated and tested with 
a permanganate film. 

2. Alypin .—These crystals are best formed on a permanganate film. They are 
most easily obtained if the alypin is dissolved in water. If the alypin is dissolved in 
a strong solution of potassium bromide, the crystals form readily (differing thus from 
cocaine), and often assume the form of Isolated plates or small rosettes. When 
alypin is used dissolved in water, the crystals usually take the form of irregular 
branched aggregates or narrow and dented plates and spikes. Alypin does not 
readily form permanganate crystals when dissolved in a solution of alum. 

3. Tropacocaine .—Tropacocaine forms crystals with permanganate more readily 
and under a greater variety of conditions than any other cocaine substitute. H a 
minute quantity of tropacocaine Is dissolved in a saturated solution of alum and 
placed on a permanganate film, crystal aggregates are formed of reddish-violet colour, 
and which, being usually curved, have a feathery or femlike appearance. If a drop 
of a dilute aqueous solution of tropacocaine is mixed with a drop of a dilute solution 
of permanganate, isolated crystals, or smaller crystalline aggregates are deposited. 
These are of varying or irregular shape. In some cases they are of oblong outline, 
with a slight curvature difficult to see along one side. 

4. Scopolamine .—Scopolamine permanganate is less easy to obtain in the 
crystalline form than any of the previously described substances. It is necessary to 
use a strong aqueous solution and a permanganate film. With more dilute solutions 
only a granular precipitate or oily drops are, as a rule, obtained. The crystals are 
dark red in colour usually, and of very variable form. Sometimes they occur as 
prisms pointed at both ends, thus having an irregular hexagonal outline, or the 
prisms are pointed at one end and blunt at tbe other. Smaller crystals may be 
of irregular oblong shape. Larger aggregates are not often seen. 

5. Saporetti’s Bromine Test applied to Other Cocaine Substitutes .—SaporettPe 
observation of the effect of bromine-water on cocaine substitutes furnishes a test 
applicable in those cases in which permanganate is not of use. “ Intorao ad una 
nuova reazdone distintiva* fra eueaina-alpha e beta. Differen ziazone fra ooeaina a 
suoi suecedanei ” (BoUeiino Chemico-Farmaceutico, July, 1909, p. 479). 

According to Saporeiti, bromine-water has the following/ actions, which accord 
with my own observations: 

1. With cocaine, scopolamine, stovaine, and novocaine, a yellow precipitate Is 
produced, soluble on warming. 

2. With beta-eucaine, a yellow precipitate partly soluble on warming, hut which 
comes down again as a white precipitate on boiling. 


, j It With nirvanine, a yellow precipitate soluble on warming. The liquid then 
acquiree a reddish colour and emits a pleasant smelL 

holoeaine (cot mentioned by Saporeiti), I find that bromine-water 
& yellow precipitate. On boiling, the yellow precipitate is 

aphlMeh-wMIeopal^cenoe. * !>Hfilfl 

' Gondtiskms—1. The permanganate test for cocaine is of great 
above described, the cocaine is dissolved in alum solution $*$ t 
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2. The test forms a ready means of distinguishing between cocaine and certain 
cocaine substitutes. 

3. Of these substitutes, alypin, tropacoeaine, and scopolamine, form crystalline 
permanganates, which can be readily distinguished from each other and from the 
permanganate of cocaine. 

4. Beta-eucaine, stovaine, novocaine, holoeaine, and nirvanine, form no crystals 
with permanganate. Saporetti’s bromine-water test furnishes a means of dis¬ 
tinguishing these substances. 

The Government Laboratory, 

Agra, India. 

* * * * * 

SOME ANALYSES OF HEVEA LATEX. 

By CLAYTON BEADLE and HENBY P. STEVENS. 

(Bead at the Meeting , December 7,1910.) 

Among tbe few analyses of Eevea Braziliensis latex which have been published, we 
should like to refer to an analysis of Faraday’s, as it is incorrectly quoted in Weber’s 
“ The Chemistry of India Rubber,” from which it has been copied from one textbook 
to another, and has just appeared again with the same errors in Hinrichsen and 
Memmler’s “Der Kautschuk und seine Prufung.” The analysis is invariably quoted 
as that of the latex of Eevea Braziliensis , while no statement is made as to its 
botanical origin in Faraday’s original paper ( Quarterly J. of Science, 1826, 
21, 19); we are only told that it came from Mexico. One of us has experimented 
with latices of various origins in the East, and we have little doubt but that the 
latex analysed by Faraday was derived from the Gastilba elastica. We base this 
opinion on the data given by Faraday, who found the sp. gr. to be greater 
than that of water, while the sp. gr. of Eevea latex is always less than unity. 
Faraday’s description of the creaming of his latex, on which he based a method for 
removing the water-soluble constituents, is characteristic of Gastilba latex. It is the 
principle employed at the present day for the preparation of this class of rubber in 
Mexico. It is hardly necessary to labour this point any further, beyond mentioning, 
as further characteristics of Gastilba latex, the dark colour, bitter taste, acid reaction, 
and excellent state of preservation, all of which are noted by Faraday in the paper 
mentioned above. 

The more recent analyses have been carried out in Europe on samples of latex 
to which a preservative had been added, and there is no guarantee that the latex 
was either (i) free from added water, or (2) an average sample. 

As regards the first point, the common practice of putting a little water in the 
collecting eups, as well as the possibility of showers during tapping, makes it 
extremely likely that the analyses, so far published, show too high a percentage of 
water. 

As to the second point, latex from trees to all appearance of similar size and 
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girth, growing in the immediate neighbourhood of one another, give results, on 
analysis, showing considerable variation in percentage of dry solids. It is therefore 
necessary to carefully supervise the collection of latex, and to work on the average 
latex from a large number of trees. 

The determinations made consisted of total dry solids, total caoutchouc, and the 
ordinary commercial analysis of the latex, including the figures for acetone extract, 
nitrogen, and ash. For the total solids, a weighed quantity of the latex (about 
10 c.c.) was evaporated at about 80° C., and then dried in a steam-oven at 100° C. 
till it ceased to lose weight. The total caoutchouc was obtained by pouring a weighed 
quantity of latex (about 10 c.c.), in a thin stream, into 50 c.c. of alcohol. After 
standing, the coagulum was removed, pressed, and dried at 100° C. For further 
analysis, the total solids obtained as described were put into a small stoppered 
bottle with well-fitting stopper, and sent home. The acetone extract (resin), the 
protein (N x 6*25),* and the ash, were estimated in the usual manner. 

The percentage of total solids and caoutchouc depends on the manner and 
frequency of tapping. For trees of an average age of seven or eight years, lightly 
tapped every other day, the total dry solids were found to be approximately 40 per 
cent. The sp. gr. varied from 0*980 to 0*972. In another series of experi¬ 
ments where the same trees were more heavily tapped, the total dry solids were 
approximately SO per cent. The total solids in the latex, other than caoutchouc, 
amount to about 2| per cent, on the latex, so that by subtracting 2*5 from the figure 
for total dry solids, we obtain the approximate figure for caoutchouc. Of the samples 
examined, the highest figure for caoutchouc was 43 per cent., and the lowest 18*5 per 
cent. In all cases the latex analysed was the mixed product of at least one hundred 
trees. The figures are taken from results obtained when tapping in dry weather 
only, and in no ease was any water put into the cups or added to the latex. 

As to the influence, if any, of the age of the tree on the composition of the 
latex, it is well known to all rubber planters that when tapped for the first time the 
young Hevea tree yields very little latex during the first few days, the amount 
gradually increasing until, after a time, it remains constant round about a pertain 
figure. Determinations carried out on trees about four years of age, and Just 
brought into tapping, yielded in one series of experiments 22 to 25 per coni, 
and in another 27 to 38 per cent, of dry rubber in the latex. The trees were 
tapped every day and on different systems, but not heavily. The results are the 
average figures over periods of some months. The figures, taken in conjunction with 
others, where the trees were older, but tapped under similar conditions, show that 
the latex from very young trees is poorer in caoutchouc than that from older trees. 

An examination was made of latex from the primary tissue of the leaves and 
steins of leaves. If the stem of a leaf be snapped in two, a drop of latex exudes 
from the exposed tissue. This rapidly coagulates, owing to the abundant add 
jtnees in the sap vessels, which are broken at the same time. The tiny dot of 
rubber eaa be picked off with a small pair of tweezers. From several hundred 

* This hc&m m Spence has shown, k probably too high; bat slb the proteins of lrabbear'* 
been isolated, is adhered to. ? Hiss coaise has also the ^pm- 

■ prison to be mpa&tyi&al mfft&aad these a£ pmkem fMU 
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leaves sufficient of the coagulated latex was obtained for analysis. Owing to the 
rapid coagulation just referred to, the amount of moisture could not be determined; 
but the mass was dried and analysed in the ordinary manner. The dried latex is at 
first rather tacky ; but on keeping a month or two, and passing once or twice 
between steel rolls, it is no longer adhesive, and somewhat resembles a high-class 
purified guayule rubber. It is pale in colour, but rather soft, and much weaker than 
the rubber from the bark of mature trees. The analyses of this material, together 
with those of dried latex from four- and ten-year-old trees, are given below. 

Analyses of the latex are also given for trees of these ages, taking the percentage 
of moisture 70 per cent, and 60 per cent, respectively, these being the figures 
arrived at for average results when trees are tapped on a conservative basis. The 
dried latex contained about 1 per cent, of moisture, but in the analyses the figures 
are given as calculated for dry material. 

Dried Latex from Dried Latex from Dried Latex from 

Stems of Leaves. Trees Four Tears Old. Trees Ten Years Old. 

Per Cent. Per Cent. Per Cent. 

Acetone extract (resin) ... 7*12 4*06 4*13 

Protein ... ... ... 13*02 4*90 5*08 

. Ash . 1*19 0*80 1*75 

Caoutchouc (by difference) ... 78*67 90*24 89*04 

Composition of Latex. 

Trees Four Years Trees Ten Years 
Old. Old. 

Per Cent. Per Cent 

Water. 70*00 60*00 

Acetone extract (resin) ... 1*22 1*65 

Protein . 1*47 2*03 

Ash ... .. ... 0*24 0*70 

Caoutchouc (by difference)... 27*07 35*62 

, We have also examined the aqueous extracts from the total solids of the above 
latices in respect of their reducing action on Pehling’s solution, and have obtained 
the following results calculated in terms of glucose on the rubber: 

Before Inversion. After Inversion. 


PerCent. PerCent. 

Latex from ten-year-old trees.. None 0*34 

„ „ four „ „ . Trace 0*79 

„ „ the petioles or leaf-bases ... ... 0*36 2*25 


These figures are interesting, as pointing to the much larger percentages of 
carbohydrates contained in the latex from primary tissue; they are, however, only 
of relative value, and do not show the actual amounts of sugars in the original 
latices, as these are partially destroyed by evaporation of the latex to dryness. 

The appearance under the microscope of the latex from the petioles of leaves is 
interesting and suggestive. A relatively small number of caoutchouc globules are to 
be seen of the ordinary appearance. These stand out brightly, on a groundwork 
composed of a much larger number of smaller globules of about one-third of the 
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average size of the caoutchouc globules. These small globules are in rapid 
Brownian movement, and are not so well defined as the caoutchouc globules, having, 
apparently, a much lower refractive index. 

It is interesting to note that the solids contained in the latex from the petioles 
differ from that from the bark, chiefly in the much higher content of nitrogenous 
matter. There is also nearly another 3 per cent, of resins or other matter soluble 
in acetone. The acetone extracted rubber from the latex of the petioles, when 
allowed to stand for a few months, is fairly tough and elastic, and resembles rubber 
from the bark of mature trees similarly treated. 

aIa 

T w T “ T 

THE DEGREE OF ACCURACY WITH WHICH PROTEINS CAN RE ESTIMATED 
IN MILK BY ALDEHYDE TITRATION. 

By H. DROOP RICHMOND, F.I.C. 

{Bead at the Meeting , December 7, 1910.) 

In a paper on the aldehyde figure of milk, Steinegger (. Zeitsch . Untersuch /. Nakr. 
Genussm., 1905, 9, 659) gave some determinations showing that this figure was 
approximately proportional to the total nitrogen. Miller and I (Analyst, 1906, 
31, 224) modified Steinegger’s procedure chiefly by substituting strontia for soda 
solution as the alkali used for titration, and under our conditions we found a higher 
" aldehyde figure ” than that yielded by soda titration, the ratio being approximately 
IT, but not being constant; we attributed this to the degree of dissociation of tbe 
sodium and strontium salts differing. 

While the correctness of this view is strengthened by the conclusions of 
J. B. Robertson (J. Phys. Ckem ., 1910, 14, 601), I find that there is. another dis¬ 
turbing factor. Formaldehyde solution is almost invariably acid, and when the 
strong solution is neutralised to phenolphthaleln with soda, mid then diluted with 
neutral water, it becomes appreciably alkaline ; while, if neutralised with strontia, 
the reaction is unaltered by dilution. This fact alone would cause the soda alde¬ 
hyde figure to be lower, to an extent varying with the acidity of the formaldehyde 
solution, than the strontia figure. I have also found that the amount of formalde¬ 
hyde recommended by Steinegger (be. cit.) as developing the maximum acidity 
{6 per cent, of 40 per cent, formaldehyde solution) is not quite sufficient, as the 
addition of larger quantities results in the development of slightly more acidity. 

From the experiments of Miller and myself (loc. ciL% I deduced the factor 0T71 
for converting aldehyde figures (expressed as c.c. of j alkali per litre of milk) into 
percentages of proteins. As we showed that there was a considerable difference 
between the aldehyde factors of casein and albumin, it is evident that if a protein 
estimation is to be calculated from the aldehyde figure, it must be assumed that the 
ratio of casern to albumin does mot appreciably vary, and that otter proteins must 
be present in negligibly small quantities. Amongthese other 
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included the products of hydrolysis due to the action of micro-organisms or of 
enzymes. Miller and I (Analyse, 1906, 31, 328; 1908, 33,115) have shown that as 
milk ages the aldehyde figure rises, doubtless from this cause. 

Although we used more formaldehyde than the amount recommended by 
Steinegger, further experience has led me to believe that we may not in all cases, 
especially with high aldehyde figures, have employed enough, and again, in some 
cases we used milks which were of some age; these causes would lead to errors in 
opposite directions* 

I have carried out a series of determinations following the method given below, 
and using only fresh milk, with the object of ascertaining the agreement between 
duplicate determinations and the constancy of the factor. 

The method is: To 10 or 11 c.c. of milk at least 1 c.c. of 0*5 per cent, phenol- 
phthalein solution is added, and the milk neutralised with yy (approximately) 
strontia solution* to the faintly pink liquid 2 c.c. or more of Sehering’s 40 per cent, 
formaldehyde solution is added, and the titration continued till the same degree of 
pink colour appears. After deducting the acidity of the formaldehyde solution, the 
latter titration represents the aldehyde figure. At the same time an estimation of 
nitrogen by the Kjeldahl method is made, and the proteins calculated by the 
factor 6*38. 

In the experiments given all the aldehyde determinations are the mean of two, 
three, or, in one case, four titrations. The worst experiment was this: 20*2°, 19*8°, 
20*2°, and 21*0°, a maximum difference of 1*2°; while the best consisted of three 
concordant figures. From forty-eight experiments the probable error of a single 
titration was calculated to be ± 0*2°. 

The table below gives the experiments: 


Aldehyde Figure C.C. 
X Acid per litre. 

Proteins 
! Hx6*38. 

p 

Ratio 

Proteins 

Calculated. 

Difference. 

6*6 

1-16 

0-176 

1*12 * 

-0*04 

10*1 

1-74 

i 0*172 

1*72 

-0*02 

13*6 ' 

2*31 

0-170 

2*81 

__ 

16*1 

2-76 

0*171 

2-74 

-0*02 

16-8 

2-88 

0*171 

2-86 

-0-02 

18-5 

8*13 

0-169 

314 

+ 0-01 

19-0 

3*22 

0-1695 

3*23 

+ 0-01 

19*5 

3*38 

0-173 

3-32 

-006 

19*6 

3*40 

0-174 

3-33 

•0-07 

19*7 

3*38 

0-172 

3-35 

-0-03 

20*2 

3*44 

0-1705 

3-43 

-0-01 

20*2 

3*47 

0-172 

3-43 

-0-04 

20*3 

3*44 

0-1695 

3-45 

+ 0-01 

21*4 

3*73 

0-174 

3-64 

-0-09 

21*7 

3*66 

0-169 

3-69 

+0-03 

24*0 

3*95 

0-165 

4-08 

+ 0-13 

25*0 

4*15 

0-166 

4-25 

+ 0-10 

23*7 

4*54 

0-192 

4-03 

-0-51 



CAN BE ESTIMATED IN MILK BY ALDEHYDE TITBATION 


11 


The last sample was of abnormal composition— 

Sp. Or. Total Solids. Tat. Milk Sugar, Proteins. Ash. Solids-not-Tat, Acidity. 

1*0283 13*20 5*00 2*87 4*54 0*89 8-20 . 12*0° 


and I have excluded it from the figures used for calculating the mean factor, not 
only on this account, but because it would be excluded by the application of Ohau- 
venet’s criterion (c/. Mellor’s “ Higher Mathematics,” p. 476). A roughly quantitative 
estimation showed that the nature of the proteins was abnormal. 

From the remainder of the figures I calculate the factor 0*170 as the most 
probable figure to express the relation between proteins and aldehyde figure, which 
is in practical agreement with that formerly deduced. The maximum errors given 
in the table are 4-0*18 and -0*09, and the maximum errors of single determinations 
are 4*0*20 and -0*13. ' 

In the experiments given above I have searched for milks which depart from 
the average as much as possible, and have tried to avoid mixed milks of average 
composition. I am therefore justified in concluding that the aldehyde determination 
gives a very rapid and approximately accurate determination of the proteins in milk, 
with the reservation that with rare abnormal samples the error is considerable. I 
consider that the method is of the same order of accuracy as the centrifugal methods 
for the estimation of fat, or the calculation method of deducing the solids-not-fat 
from fat and specific gravity. 

Discussion* 


Mr. 0. Bevis said that lately he had been making some comparative experiments 
oh the estimation of casein, and had found the aldehyde method to be second in 
accuracy to the method of precipitation with magnesium sulphate. Personally 
he preferred soda to stroniia for neutralising the acidity of the milk. The factor 
for calculation was different, but the final results were the same. The extraordinary 
results obtained in the case to which Mr. Bichmond had drawn special attention 
were no doubt due, not to any fault in the method, but to abnormality of the sample* 
From its composition he should imagine that the cow had either been abnormally 
long in milk or was emaciated from disease. He should be inclined to think that 
the proteins in this case did not consist simply of casein and albumin, but included 
other proteins, the presence of which was due to disease. 

Mr. L. M. Nash asked whether it would be possible to distinguish by means 
of the aldehyde figure between coagulable and non-coagulable proteins—that is to 
say, to determine the percentage of casein in presence of lact-albumin, or to determine 
the percentage of actual casein in commercial casein. 

Mr. EL D. Bichmond said that his reasons for preferring strontia to soda for 


\ titration had been given in the paper; but, of course, soda could be used if 


r were employed. In the ease of the abnormal sample the suggestion 
i the cows Were regularly examined fay a veterinary 
ed healthy. Coagulable and non-eoagulable proteins could not 
by; this' method, because It was simply a method for 

i toi 
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and albumin contained amino-acid groups, they both gave the reaction, though their 
aldehyde figures were not the same. He had, however, used the method for the 
approximate determination of the proteins in commercial casein, but, since the total 
volume of alkali used was only 3 or 4 c.e., the results, with a substance that might 
contain 70 per cent, of casein, could not be expected to be very accurate. 

ifi jji xti 

TJT Tjy TIT TJT T*T 

ABSTRACTS OP PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Analysis of Commercial Absinthe. L. Ronnet. (Ann. Falsify 1910, 3, 
477-480.)—The following process is recommended for the analysis of absinthe and 
other similar liqueurs, as, in addition to the estimation of the quantity of “ essences ” 
present, it affords a means of ascertaining whether brandy or commercial alcohol 
has been employed in the preparation of the liqueur, A volume of 250 e.c. of 
the sample is rinsed into a flask with 25 c.c. of water and distilled, 245 c.c. of 
distillate being collected. The distillate is then diluted with water to a volume of 
250 c.c., and the alcoholic strength of the solution is determined (according to 
French law absinthe liqueur must not contain more than 65 per cent, of alcohol). 
The iodine absorption of the distillate is now determined, 50 c.c. of the distillate 
being treated with Hiibl’s solution for this purpose. As 1 grm. of the mixed oils 
constituting the “ essences ” present in absinthe absorbs 1*328 grins, of iodine, the 
quantity of “essences” in the sample may be calculated from the iodine absorption 
found (French law requires that not more than 3*5 grms. of total “essences” nor 
more than 1 grm. of wormwood oil shall be present per litre of liqueur). The 
remainder of the distillate is now diluted with water until it contains exactly 50 per 
cent, of alcohol, and 200 c.c. of the dilute alcoholic solution thus obtained are shaken 
in a separating funnel with about 50 e.c, of olive oil (by volume) which has been washed 
previously with alcohol, and dried. When separation has taken place, the alcoholic 
solution is drawn off, and the quantities of aldehyde, furfural, higher alcohols, esters, 
and acids contained in it are estimated, the usual methods being employed for this 
purpose. The author has ascertained by experiment that this treatment with 
oil does not introduce any error in the estimation of these compounds; he also 
finds that one extraction with olive oil is sufficient to remove the total quantity of 
“ essences ” present. 

The process may be applied to the analysis of the liqueurs known as “ aperitifs 
amers,” the “ essences ” in which consist chiefly of orange oil; 1 grm. of this oil 
absorbs 3*42 grms. of iodine, and the amount of “ essence ” in a sample is calculated 
accordingly from the iodine absorption. W. P. S. 

Detection of Benzoic Acid in Flesh and Fats. K. Fisher and 0. Gruenert 

(Zeitsch. Untersuch . Nahr . Qenussm^ 1910, 20, 580-583.)—The following process is 
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described as being an improvement on the method recommended previously by the 
authors (Analyst, 1909, 34, 394). Fifty grms. of the sample (e.g., butter) are shaken 
with 150 e.e. of a 1 per cent, sodium bicarbonate solution at a temperature suffi¬ 
ciently high to keep the fat in a molten condition. The aqueous solution, while 
still hot, is separated from the fatty layer and neutralised by the addition of 
sulphuric acid. Ten c.c. of Fehling’s copper sulphate solution, and 10 c.c. of a 3-11 
per cent, potassium hydroxide solution are added, and the mixture is filtered. If the 
mixture be only slightly acid or alkaline in reaction, a clear filtrate is always obtained. 
This filtrate is then acidified with sulphuric acid, and the benzoic acid is extracted 
with ether, the benzoic acid obtained being identified by various tests. For the 
latter purpose Mohler’s test as modified by Halphen (Analyst, 1908, 33, 420) may 
be employed. The authors find that this test will not detect the presence of small 
quantities of benzoic acid in butter unless the benzoic acid has been separated in a 
pure condition, as above described, A test proposed by Joneseu (J. Pkarm. Ghm.> 

1909, 29, 523), in which the benzoic acid is converted into salicylic acid by the 

action of hydrogen peroxide, the salicylic acid formed being then detected by the 
addition of ferric chloride, is also trustworthy, and will detect as little as 0*006 per 
cent, of benzoic acid in butter. W, P. S. 

Analysis of Meat-Juiees. K. Mieko. ( Zeitsch Uniersmh . Nahr. Genussm., 

1910, 20, 537-564.)—The present paper deals mainly with means for distinguishing 
between genuine meat-juices and those products which consist of mixtures of meat- 
juice, meat-extract, and egg-albumin. For the purpose of detecting the presence 
of egg-albumin in a sample of meat-juice, advantage is taken of the different 
temperatures at which meat-albumin and egg-albumin coagulate. The coagulating- 
point of meat-juice itself varies considerably, and may be as low as 40° O. It 
contains several different albumins, which coagulate at temperatures varying from 
58° C. to 75° C., and other factors also have an influence on this point. As the 
proportion of salts present has a considerable effect on the coagulation of the 
albumins, the author recommends that the eoagulating-point be determined after 
the addition of a definite quantity of salt such as ammonium sulphate. Treatment 
of the meat-juice with ammonium sulphate has the advantage that a dear filtrate 
is obtained after filtering the mixture, in which the coagulating-point of the albumin 
may be observed readily. Usually two points are observed when such a solution 
is heated, one at which a turbidity is developed, and another, at a somewhat higher 
temperature, when a flocculent precipitate forms. The author terms these the 
lower and higher eoagulating-points of the mixture. When a solution of egg- 
albumin is mixed with an equal volume of a saturated solution of ammonium 
sulphate, and the mixture is treated with an equal volume of water (the whole is 
thus one quarter saturated with ammonium sulphate), the solution becomes turbid 
When heated to about 60° O., and a precipitate forms before the temperature reaches 
WO, In the case of meat-juices similarly treated, the higher ooagulating-pmnt 
is about 8GP G. Another characteristic difference in the eoagul&iiog-pomfe 0 
two albumins is observed when their solution & mixed with 

saturated ammonium sulphate solution, and a 4 per cent, solution of 
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added. Egg-albumin remains quite clear for a period of fifteen minutes or longer, 
whilst meat-juice becomes turbid at once, and a precipitate forms after a time. If 
heat has been employed in the preparation of the meat-juice, the turbidity may not 
develop for a few minutes, owing to the smaller proportion of albumin present. 
The presence of meat-extract lowers the coagulating-point of meat-juice which has 
been treated with an equal volume of a saturated solution of ammonium sulphate, 
but the. addition of an equal volume of water raises the coagulating-point once more 
to about 80° C. This fact allows mixtures consisting of meat-juice and meat- 
extract to be distinguished from preparations containing egg-albumin. Analyses are 
given of various commercial meat-juices. The results obtained show that real 
meat-juices contain but very small quantities of albumoses as compared with liquid 
preparations which consist essentially of diluted meat-extract. The species of 
animal from which any given meat-juice has been prepared may be more or less 
definitely determined by means of a serum test (Analyst, 1904, 29,11). 

W. P. S. 


Wendler’s Method fop the Estimation of Fat in Milk. F. E. Nottbohm 
and J. Angerhausen. (Zeitsch. Untersuch . Nahr. Qenussm 1910, 20, 495-498.)— 
The authors have investigated the “ Neusal” method, described recently by Wendler 
(MolkerdzeiL JSUdeshem, 1910, 24, 690), for the estimation of fat in milk. The milk 
is treated in a Gerber butyrometer tube with a proprietary saline solution and 
alcohol, and is then submitted to centrifugal action. The average difference between 
the results found by the new process and those of the Gottlieb method in the 
estimation of the fat in thirty-one samples of whole and skimmed milk was + 0-045 
per cent. The method works well with milks containing preservatives, the casein 
dissolving readily even in the presence of considerable quantities of formaldehyde, 
but there is considerable difficulty in the case of boiled milk. W. P. S. 


Volumetric Estimation of Phenolphthalein. V. Zotiep. (Bull. Soc. 
chim ., 1910 [iv.], 7» 998-995.)—The following method of estimating phenolphthalein 
now so largely used in pharmacy is recommended: The weighed quantity (0*1 to 
0*2 grm.) of the sample is triturated with a few fragments of sodium hydroxide (free 
from carbonate), the mixture dissolved in a few c.c. of water, and the solution 
filtered. The filtrate and washings are made up to 50 c.c., and 25 c.c. of the liquid 
treated with hydrochloric acid, which is added drop by drop until the phenol¬ 
phthalein begins to precipitate. The precipitate is redissolved by the addition of the 
exact quantity of sodium hydroxide solution, and the solution titrated with 
sulphuric acid, with vigorous shaking after each addition of the acid. If n represent 
the number of ac. of acid consumed, and v the volume of the solution at the end 
of the reaction, the amount of phenolphthalein in grams may be found by means 
of the expression— 

2 [(» x 1*59) -i- (v - tt)0*0092]. 


0. A. M. 
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Philippine Terpenes and Essential Oils. IV* R* F. Bacon. {Philippine 
J. Science , 1910, 5, 257-265.)—The following volatile oils axe described: 

Cinnamon Bark Oil (from bark of Cinnamomum mindanaense , Elmer).—This 
bark, which strongly resembles commercial (Ceylon) cinnamon in its characters, 
yields at least 0*4 per cent, of a yellow oil, of cinnamon-like odour, having the 
following characters: Sp. gr.,, 0*960 at ?? C.; [n]n30*c. 1*5300; [a]i>3o>c*> +7*9°; 


cinnamic aldehyde content, 60 per cent. 

Oil from Elemi Besin (from resin of Canarium villosum ).—Eleven per cent, of 
volatile oil is obtained by distillation under reduced pressure. About 25 per cent, of 
the oil distils at 154° to 158° C., and the oil contains ^-pinene in considerable 
quantity, dipentene (small amount), and jp-cymene. The aqueous distillate contains 
formic acid. Different trees yield resins containing differing terpenes, pinene, cymene, 
and phellandrene being among the number. 

Ginger Oil —The Philippine ginger roots (from Zingiber officinale) yield 007 per 
cent, of a light yellow oil, having an odour of ginger and orange. Sp. gr. 0*885 O.; 
Wdsooc., 1*4830, and [ct] D soo c. - 5*9°; saponification value, 14; soluble in two or 
more volumes of 90 per cent, alcohol. 

Oil from Ocimum Sanctum .—The fresh leaves of this plant yield 0*6 per cent, of 


a green oil of anise-like odour, with sp. gr. 0*952 at C,; [»]Dso°a, 1*5070; and 


saponification value, 2*8. The oil consists chiefly of methyl-homo-anisic acid (melting- 
point, 85° C.). 

Zedoary Oil (from chopped roots of Curcuma zedoaria ).—The roots obtained in 
September and December yielded the following oils: 


Yield, per cent.... 
Colour ... 

Sp- gr. at ^ 0. ... 

! w1d 80° C. *»* 

®JD 30® C. 

Saponification value 
Solubility in alcohol 


September. 

0*065 

dark brown 
0*933 
1*4920 


completely soluble in 
2 volumes of 90 per 
cent. 


December. 

0-25 

light yellow 
0*998 

1*5070 
+ 1T0P 
2 

completely soluble in 
2 volumes of 80 per 
cent. 


The oil contains a sesquiterpene alcohol of melting-point, 67° G. 

Turmeric Oil (roots of Curcuma longa ).—A yield of 0*22 per cent, of a brown d8 
was obtained, of the following* character; Sp. gr., ^ C., 0*930; [«]n«f>c.» 1*5030; 
[«3»9^a,+8*6°; ester number, 81; miscible with 75 per cent, or stronger alcohol 


i in all ] 

:= s-H'i :Okdmpaoa Oil (Michdia chawpaca). —Pure oils distilled from ehampaca Bowers 
wntahi, according to the author, any benzoic acid, and oils obtained by 
' t jgehfeisei^ and Co. and containing benzoic acid were undoubtedly distilled &©ha 
miiilnfes dl flbwers, probably with ylaag-ylang in some cases. The crude 
0*90 per cent.) on standing yields a large quantity of a sold substance, < 
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eugenol is also present in the oil. The portion of the oil soluble in ether, on 
treatment with 70 per cent, alcohol yields a neutral fraction of fine champaca odour, 
of sp. gr. {a) 0*9543, (b) 1*020, in two cases. Saponification value, 160 and 180. 

Ylang-Ylang Oil .—The ester numbers of many oils distilled during the past 
season were from 130 to 150. (Of Analyst, 1909, 34, 82, 396.) A. B. T. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Oxydase and Reductase occurring 1 in Cows’ Milk. W. D. Kooper. 
(Zeitsch. Untersuch. Nahr . Genussm., 1910, 20, 564-575.)—The results of an investi¬ 
gation on the enzymes present in cows 7 milk. 

Testing the Porosity of Earthenware Filtering Bougies. F. Grenet. 
( Gompt . rend., 1910, 151, 941-943.)—The earthenware filtering bougies which are 
employed lor removing micro-organisms from liquids show great variations in their 
porosity according to the raw material and the mode of manufacture. This 
variability has an important bearing on their sterilising efficiency. The author has 
devised a method for comparing the structure of these bougies, depending on the 
capillarity phenomena produced when the porous bodies are immersed in water. 
The water penetrates forcibly into the interstices and, displacing the air, creates 
a pressure inside proportional to the fineness of the pores. A dry bougie iu a 
vertical position is completely filled with mercury; a fine steel tube is then intro¬ 
duced through the orifice extending inside to the middle of the bougie and to 
a few centimetres outside. The tube is hermetically sealed in the orifice 
by means of shellac, and the free end of the steel tube is connected with a graduated 
glass tube of 1 mm. bore and a length of 1 to 2 metres. The apparatus being held in 
a vertical position, the bougie is completely immersed in water. The mercury is 
forced up the tube by the pressure of the air displaced in the capillary pores, and its 
height is observed. From this observation the diameter of the pores of maximum 
dimensions may be calculated. Commercial bougies occur which give columns of 
mercury ranging from 18 or 20 cm. up to 2 m. The force with which water enters a 
dry bougie is so great that micro-organisms may readily be carried through at first. 
In order to avoid this, it is advisable never to use a bougie in the dry state, but to 
steep it first in sterilised water before introducing the liquid to be filtered. 

J. F. B. 

Soda-Water. W. Collingridge. (Beport of the Medical Officer of Health for 
City of London to Sanitary Committee , 1910, 141,140-145.)—-Particulars of results of 
the bacteriological examination by Dr. Klein of thirty-six samples of soda-water are 
given. They show that, in the great majority of brands now offered to the public, 
Bacillus coli cannot be found in 10 c.c., and that the total number of microbes 
capable of growth at 37° C. is usually less than 10 per c.c., half of the samples showing 
less than 1 per c.c. On the other hand, three samples were swarming with bacteria 
capable of growth at 37° C., and showed B. coli in as little as 1 c.c. The Medical 
Officer concludes that there can be no serious difficulty in producing soda-water 
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which is substantially sterile, and at all events free from excrementitious organisms, 
and suggests that the Local Government Board might reasonably draw up a 
standard of purity, and initiate a system of registration and inspection of mineral 
water factories, with a view to securing that all mineral waters shall be as whole¬ 
some as the majority are now shown to be. G. C. J. 

ORGANIC ANALYSIS. 

Quantitative Estimation of Aliphatic Amino Groups, and its Application 
in the Chemistry of the Proteins, Urine, and Enzymes. D. D. van Slyke. 
(Ber. t 1910,43,3170-3181.)—Several attempts have been made to base a quantitative 
method upon the reaction of 
amino groups in aliphatic com¬ 
pounds with nitrous acid. The 
author claims that by the method 
now described all the previous 
objections have been overcome, 
and that an estimation may be 
made in a few minutes with an ff 
error not exceeding 005 mgrm. of a 
nitrogen. The apparatus employed 
is illustrated in the accompanying 
figure. The glass tubes extend¬ 
ing from the vessel, D, are all 
capillaries of 6-7 mm. external 
diameter, and, with the exception 
of that leading to A, of 1 mm. 
bore, the latter being 2 mm. 

The water in the gas burette, E, 
contains about 1 per cent, of 
sulphuric acid, in order to keep 
the glass clean. The reaction 
takes place in the bottle, D, 
of 35 to 37 c.c. capacity. 

The solution of the amino 
compound is first placed in the burette, B, containing preferably not more than 
20 nagrms. of amino nitrogen; 5 c.c. of water are placed in A. Into the bottle, D, 
are introduced 28 c.c. of a solution of 3 parts of sodium nitrite in 10 parts of water, 
and then 7 c.c. of glacial acetic acid. Immediate development of nitric oxide takes 
place The stopper carrying the tubes A , B, and C is then inserted and wired down, 
and the tap, a, is opened. Water enters and drives the air out from D through (7. 
In to the air dissolved in the nitrite solution, the tap, c, is 'dosed, ft ifc 
opened, and the bottle shaken; there is a powerful evolution of nitric oxide* and 
10 to 15 ne. of liquid are forced back into A* The tap, c, i$ again opened, and Ike- 
gas containing tbs air Is expelled through G* The operation to 1 





ABSTRACTS OF CHEMICAL PAPERS 


18 

■ wT 

a volume of about 20 c.c. of gas Is developed in D by shaking, the tap, a , is closed, 

and C is connected with the gas burette, E. The amino solution is then admitted 

to D, the reaction is completed by shaking, and the nitrogen, mixed 4 with nitric 

oxide, is collected in E, The nitric oxide is absorbed in the Hempel pipette by 

means of an alkaline solution of permanganate, and the purified nitrogen is measured 

in E . The funnel, F, is only used when viscous solutions have to be tested, In which 

case it contains amyl alcohol, a few drops of which prevent frothing. The volume 

of air contained in the 10 e.c. of amino solution may be allowed for by deducting 

0T6 c.c* from the observed volume of nitrogen. The volume of nitrogen evolved 

represents double that of the amino nitrogen reacting. Each of the natural amino 

acids evolves 1 molecule of nitrogen, with the exception of proline and hydroxy- 

proline, which do not react, and lysine, which yields 2 molecules. In a mixture of 

the volatile esters of amino acids containing that of proline, the proline may be 

estimated by the difference between the total nitrogen and the amino nitrogen. In 

the analysis of the products of hydrolysis of proteins, the amino acids may be 

separated into two groups by means of phosphotungstic acid, and the amino 

nitrogen estimated in each. In the analysis of urine, after elimination of urea and 

ammonia, the method may be applied for the estimation of amino groups. Lastly, 

there is an obvious application of the method, in conjunction with estimations of 

total nitrogen, in studying the progressive hydrolysis of proteins by enzymes. Thus 

it is possible to calculate the degree (percentage) of hydrolysis, using the expression: 

100 (A-A 0 )- , . , « , . * 

— m which A = observed amino nitrogen, A° = ammo nitrogen of the non- 

hydrolysed protein, and A' = amino nitrogen after complete hydrolysis. 

J. F. B. 

Colour Beactions of Adrenaline and Allied Bases. A. J. Ewins. 
{J. Physiol., 1910, 40, 316-328; Ghm. Zentr., 1910, ii„ 1569-1571.)—It is shown 
that the colour reactions produced by the action of iodine, mercuric chloride, and 
potassium di-iodate, on adrenaline are due to oxidation; a colour reaction described 
by the author, and depending on the red coloration produced when adrenaline is 
treated with potassium persulphate, is due to the same cause. This persulphate 
reaction is somewhat more sensitive than the other tests, and will detect the 
presence of 1 part of adrenaline in 5,000,000 parts of water. The amino base 
corresponding with adrenaline, dihydrosyphenylethylamine, the corresponding 
methyl-, ethyl-, and propylamine bases, and amino-acetopyrogallol, also give the 
reactions. WPS 

Detection of Ethyl Alcohol in the Presence of Methyl Alcohol. 
G. Deniges. { Bull . See. chim 1910 [iv.], 7, 951-952.)—The method is based upon the 
fact that on treating methyl alcohol with bromine-water only traces of formaldehyde 
are formed, whereas ethyl alcohol under the same conditions yields an abundant 
quantity of acetaldehyde. In applying the test, 0*2 c.c. of the methyl alcohol is 
shaken with 5 c.c. of bromine-water (0*3 c.c. of bromine to 50 c.c. of water) in a long 
test-tube (about 20 cm. long and 25 mm. in diameter), which is then immersed in 
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boiling water. If the yellow colour persists, the tube is left in the water for five or 
six, minutes; otherwise it is removed as soon as the colour has practically dis¬ 
appeared. The tube is then cooled in water, and if its contents are still coloured, a 
dilute solution of sodium bisulphite (1 part of the commercial solution of sp. gr. 1*33 
to 1*38 with 4 parts of water) is added drop by drop until decoiorisation takes 
place, care being taken to avoid an excess. The liquid is then tested with 5 e.c. of 
Schiifs reagent (magenta just decolorised with sulphurous acid), and allowed to 
stand for at least five, but not more than eight, minutes. If ethyl alcohol was 
originally present, a red-violet colour is produced, the intensity of which is propor¬ 
tional to the quantity of alcohol. In the absence of that alcohol no appreciable 
coloration is obtained, since the product given by pure methyl alcohol under these 
conditions does not produce any coloration until after ten minutes* contact with the 
reagent. By the use of standard solutions of pure ethyl alcohol in methyl alcohol for 
comparison, the method may be made quantitative. For the detection of minute 
quantities of ethyl alcohol in dilute alcoholic solutions (0*06 to 3 per cent), 5 e.c. of 
the liquid under examination are mixed with 0*2 c.c. of pure methyl alcohol, and 
0*08 c.c. of bromine added by means of a capillary pipette. The tube is then shaken 
to dissolve the bromine, and placed in boiling water as described abova In* this way 
it is possible to detect 2 mgrms. of ethyl alcohol. G. A. M. 

Estimation of Ether and Benzene in AleohoL H. Wolff. (Ck&m. Zeit f 
191dt 34,1193.)—For the estimation of ether in alcohol, the author describes the 
following modification of Holde and Winterfeld's method (Analyst, 1908, 33, 242): 
100 c.c. of the spirit to be analysed are diluted to a sp. gr, of 0*96, and 20 e.c, are 
distilled over into a measuring cylinder of 100 c.c. capacity graduated in 0*6 c.c. The 
tube of the condenser should extend for some distance into the receiver (at least 
2 to 3 cm.), and the latter should be well cooled. The distillate is treated with 
80 c.c. of concentrated brine, and shaken to and fro about twenty times. After * 
separation, the volume of the ethereal layer is read off, any bubbles which form at 
the line of separation being broken by turning and tapping the cylinder. The errors 
are generally less than 0*5 per cent. By this method spirits containing up to about 
13 per cent, of ether may be analysed with accuracy, but if the percentage be higher/ 
it is necessary to take only 60 or 25 c.e. of the spirit, dilute to 0*96 sp. gr., and di s ta l ; 
off 20 c.e. A similar procedure is followed in the estimation of benzene in spirits, 
brine being employed instead of water, as prescribed by Holde and Winterfeld. Tim 
distillate is collected in a measuring cylinder of 30 c.c, capacity, graduated in ^ c.e*> 
or in a flask with graduated neck immersed in a bath of cold water. The separation 
of the benzene is sharper when brine is employed, and its volume may be read with 
parage 'error of only 0*1 e.c, J. F. B. 

I 
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then titrated with potassium bromate solution, the quantity of bromine taken up by 
the oil is not equivalent to the iodine value of the oil. Further experiments showed 
that non-drying oils, such as olive oil, absorb little, if any, bromine when thus 
treated; whilst drying oils absorb the bromine readily up to a certain point, where 
the addition of a further quantity of bromate solution produces a yellow colour of 
free bromine in the solution. The quantity of bromine thus absorbed by tbe oil is 
termed the “ primary bromine value.” Only when an excess of bromine is added does' 
the oil absorb a quantity equivalent to the iodine value, and this quantity is called 
the “ secondary bromine value ” of the oil. The following values were obtained in the 
case of three oils: Linseed oil, primary value, 75*2, 80*0; secondary value, 107*7. 
Wood oil, primary value, 57*0; secondary value, 94*6. Earthnut oil, primary value, 
51*9 ,* secondary value, 57*6. The author discusses the relation between these 
results and the compositions of the oils. For the determination of the total 
(secondary) bromine values of oils, the author recommends that 5 grms. of the oil be 
dissolved in 100 e.c. of carbon tetrachloride ; potassium bromide solution and about 
300 c.e, of water are added, then 10 c.e. of concentrated hydrochloric acid and a 
small crystal of potassium iodide. After the addition of an excess of standard 
potassium bromate solution, the mixture is shaken thoroughly for one minute, and 
the excess of bromine is then titrated with sodium sulphite solution. The small 
quantity of iodine added in the form of potassium iodide enables the end point of 
the titration to be observed clearly. The results obtained, when calculated into 
terms of iodine, agree closely with the iodine values of the various oils as estimated 
in the usual way. W. P. S. 

Estimation of Total Fatty Acids in Soap. A. Rohrig*. ( Zeit&ch . angew. 
Chem 1910, 23, 2161-2165.)—The use of the apparatus here shown simplifies and 
renders more accurate the estimation of total fatty acids in soap. From 1 to 2 grms. 
of the soap (or an aliquot portion of an aqueous solution of 5 to 10 grms.) are 
introduced into the apparatus, and the solution shaken with a 
slight excess of sulphurie acid. The liberated fatty acids are 
brought to the surface by gently heating and shaking the flask, 
and, when completely cold, are dissolved by the addition of 25 c.c. 
of a mixture of ether and petroleum spirit (boiling-point 35° C.) 
in equal parts, and the contents of the flask diluted with water 
to 100 e.c. An additional 25 c.e. of the mixture of ether and 
petroleum spirit is now added, and the flask vigorously shaken and 
allowed to stand. The volume of the ethereal layer is then noted, 
and one half of it drawn of into a tared basin and evaporated 
on a moderately hot water-bath until the residue of fatty acids 
becomes viscous, after which the basin is dried for ten minutes at 
100° C. and weighed as soon as it is cold. In the case of cocoanut 
oil fatty acids, however, the temperature of drying must be kept 
at 57° to 62° C„ concordant results being then obtained in the 
same time. The apparatus may also be used for the rapid estima¬ 
tion of hydrocarbons in commercial oleine. From 4 to 5 grms. of the sample are 
heated for ten to fifteen minutes on the water-bath with about 4 grms. of solid Bodium 
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hydroxide in about SO grins, of 50 per cent, alcohol, and the liquid then cooled and 
made up to the mark with 50 per cent. alcohoL From 45 to 50 grms. of petroleum 
spirit (boiling-point 85° C.) are now added, in four equal portions, with vigorous 
shaking after each addition, and the apparatus is allowed to stand five or six 
hours, until the petroleum spirit layer becomes completely clear. One half is then 
drawn off and evaporated in a tared basin, and the residue dried for two to three 
hours at 60° to 70° 0. In the case of American oleines the sum of the residue and 
of the free fatty acids estimated by titration is within i to J per cent, of 100. In 
certain French and German oleines, however, there is a difference due to the 
presence of neutral fat. In such cases 4 grms. of the oleine are titrated in the 
apparatus with f alcoholic sodium hydroxide solution, the contents then made up 
to 100 c.c., and the estimation continued as described above. The residue from the 
petroleum spirit layer now consists of neutral fat and hydrocarbons, and the difference 
between this result and the first estimation gives the quantity of neutral fat. The 
apparatus may be obtained from F. ( Huger shoff, Leipzig. G. A. M. 

Characteristics of Certain Oils. A. P. Lidoff, (Ghem. Bev. Fett - u. Earz- 
Ind ., 1910, 17, 262-263).—The seeds of Ulmus campestris yielded 26*09 per cent, of a 
non-drying oil, which was remarkable for containing volatile solid fatty acids and 
readily soluble non-volatile acids: 


* 

Solidifica¬ 

tion- 

Point. 

Sp. Gr. 

Acid 

Value. 

III 

Hehner 

Value. 

Reichert! 
Value. 

Iodine 

Value. 

Acetyl 

Value. 

Oil from Ulmus 
campestris seeds 
Archangel shark- j 
liver oil ... j 

°a 

-3*5 

! 0-9559 at 20“ C. 

5-57 

j 277*3 

75*45 j 

3-75 i 

. 

32*2 


___ 

: 

0-9118 at 18° C. 

12-10 

158-3 

98*80 ; 

1-20 1 

1277 

17-2 

Archangel seal oil j 


0-9294 

9-80 

! 

191-9 

95*20 ; 

o-oo 

119*4 

12-0 


C. A M. 


Characteristics of some Little-known Vegetable Oils and Fats. C. 
Grinune. (Chem. Bev. Fett - u. Harz-Ind 1910, 17, 263-269 ; c/. Analyst, 1910, 35, 
536).—The subjoined table gives the analytical values of oils and fats derived from 
the following plants: (1) Allophyllus racemosus , Indigenous to Asia and Australia. 
The seed-kernels yielded 22*3 per cent, of a brown crystalline fat. (2) Pmtadesma 
butyracea (West Africa), producing seeds that yielded 46*6 per cent, of a solid white 
fat. (3) darm bcdansm (India), from the seed-keraels'of which 63*4 per cent, of 
I a dark brown fluid oil was extracted. (4) Calophyllum inophylium (Africa, Poly- 
: nesia), the seed-kernels of which yielded 60*4 per cent, of a dark green oil, with 
slight drying properties. It contained 18*26 per cent, of resin. (5) B&riholls&a 
exeelsa (South America), producing nuts the kernels of which yielded 65*8 per eeNtU 
of oil (Brasil-imt oil). (8) Poga oleosa, the seed-kernels of which yielded ' 
cent, of a light yellow fluid oiL ' (7) • p&cHafa (Bast,, Afrie^-irG^r 
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kernels of which 60*75 per cent, of a fluid oil with pleasant taste and odour was 
separated. (8) Telfairia occidentales (West Africa). The seed-kernels yielded 48*2 
per cent, of a thick viscous oil, with fairly good drying properties. (9) Species of 
Citruttus (South-West Africa), the seeds of which gave 11*8 per cent, of a light yellow 
fluid oil, with weak drying properties and pleasant taste. (10) Oil nuts from 
Singapore, probably derived from a species of Lauracem. The kernels yielded 38*5 
per cent, of a grey-green crystalline fat. 
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Fatty Acids. 
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2S 
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| 

2d 
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Refractive 

Index. 

Neutralisation* 

Value. 

Iodine Value. 

Mean Molecular 
Equivalent. 

1 

! 0*8983 

°C. 

63*0 

1*4629 

136*70 

j 

242*2 

39*4 

95*76 

Per 

Cent. 

2-31 

0 c. 
62*0 

o C. 
60*5 

1*4567 

226-5 

39*9 

■ 248-0* 

2 ; 

1(75° CL) 
0*9165 

, 42*0 

|(80° C.) 
1*4617 

26-40 

197*0 

42-3 

96*10 

0*92 

57-0 

54*5 

(60° C.) 
1*4429 

198-7 

42*8 

279-7 

3 

(30* C.) 
0*9127 

8*6 

IPS’ CL) 

! 1-4682 

19*90 

176-3 

86-2 

93*18 

4-23 

32*5 

30*3 

(60° C.} 
1*4564 

161*8 

89*1 

341*4 

H 

(15° C.) 
0*9415 

7*5 

1(40° C.) 
1-4772 

67-50 

198-7 j 

95*3 

78*30 

0*35 

36*5f 

32-5 

(60° C.) 
1*4654| 

192-3 

94 ;S 

1 289-0 

5 

(15* C.) 
0*9180 


(15° CO- 
1-4648 

79*40 

202*0 

; 98*3 

96*82 

0*85 

29*5 ! 

27-0 

1(45° C.) 
1-4528 

196*7 

99-2 

1 286-6 

6 

(15* C.) 
0*9085 

-4*0 

(25° C.) 
1-4700 

4*20 

177*5 

1 91T 

95*83 

0*35 

28*0 

24-5 

(45° C.) 
1*4499 

153*5 

93*6 

362*1 

7 

(15° C.) 
0*9185 

10*0 

(15° C.) 
1-4686 

2*44 

186*5 

I 

84*2 

96*20 

0*34 

43*5 

41*8 1 

(45* C.) 
1-44921 

209*1 

86*7 

m-8 

8 

(15° C.) 
0*9135 

-1*0 

(15° C4 
1*4763 

61*54 

262*2 

| 43*4 

96-20 

0*38 

42*0 

39*5 

(50° C.) 
1*4613 i 

221*0 

45-9 

251*5 

9 

{50° C.) 
0*9158 

-10*0 

{20*C.} 

1*4751 

6-52 

195*6 

i - 

Ill9*5 

95*90 

0-28 

34*0 

33*0 

(50° 0.) 
1*4568- 

194*5 

122*3 

285*8 

10 

(15° C.) 
0-9021 

44-0 

(15° C.) 
1*4549 

52 06 

169*5 

38-9 

95*85 

1*87 

55-0 

53*5 

(45° C.) 
1*4424 

207*2 

38*2 

268*3 


(50° C.) 


(40° C.) 



i 





(55° C.) 


G. A 

* M. 


* Containing 18*36 per cent, of resin, 
t Without resin. 


Separation of Solid from Liquid Fatty Acids. David. (Gomptes rend., 
1910, 151 , 756-757.)—The method is based upon the author’s observation that the 
ammonium salts of solid fatty acids are completely insoluble in a large excess of 
ammonia at 13° to 14° C., whereas the ammonium salts of liquid fatty acids are 
completely soluble therein. About 2 grms. of the mixed fatty acids are dissolved 
in & e.c. of 95 per cent alcohol, the solution treated with 50 c.e. of ammonia solution 
at 22° C., and the mixture heated until bubbles of ammonia gas appear. The 
solution is now left for several hours at 14° G., and then filtered from the insoluble 
deposit of ammonium palmitate and stearate. The filter and its contents are washed 
with ammonia, until the filtrate ceases to give the slightest turbidity with baryta- 
water, after which a mixture of pure hydrochloric acid (sp. gr. 1*17) and water 
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1 : 1) is poured over the filter. The ammonium chloride solution which is formed 
passes through the filter, whilst the solid fatty acids are left. They are washed 
with water acidified with hydrochloric acid until free from ammonium salts, and 
then with water, detached from the filter, dried at 100° G., and weighed. In test 
experiments with a mixture of fatty acids containing 60 per cent, of solid acids, the 
amounts found were 59*7 and 59*8 per cent. Hydroxystearic acid, iso-oleic acid, 
lauric acid, and ar&chidie acid, also yield ammonium salts insoluble in a large excess 
of ammonia. The liquid fatty acids in the filtrate may be estimated by difference, 
or they may be liberated from their ammonium salts, washed, and dried at 120° C., 
with the usual precautions to prevent loss. CL A. M. 

Separation of Oleie Acid from Stearic and Palmitic Adds. F. 
Faleiola. (Gazz. Ghim. 1910, 40, 217-229.)—A method of separating oleio 
acid from stearic and palmitic acids is based upon the difference in solubility of 
their respective ammonium salts in alcohol, as is shown in the following results, 
obtained with specimens of the pure compounds: 

Solubility in Gems, pek 100 c.c. 


Absolute Alcohol, 
° C. 


50°. 40°. j 30°, ; 20°. 10°. 


75 per Cent. Aleohol, 
°G. 


50 per Cent. Alcohol, 
D CL 


40°. 30°. ! 20°. | 10°. j 40°. 30°. 20°. 


Stearic acid - 13-8 4*5 2*0 0-9 0*77 0*39 

Ammonium 5*5 1*8 0*9 0*5 0*3 5*00 1*83 

stearate j 


Palmitic — 31*9 
acid 

Ammonium 11 4*5 

palmitate 

Ammonium 100 — 
oieate 


10*1510*12 0*10 0*08 — 

! (23°C.) 

0-56 321 1-16 0-51 0*25 


9-2 2-8 1 3-59 119 0-4310-24| 0-31 0-12 009 006 


1-4 0-7 14-84 11-02 4-33 1-78S 6-69! — 5-33 

J<?> ' 

— 59 — 10-86 — 8-20j — — — 


Ether dissolved 0*1 grro. of ammonium stearate, 0*29 gnn. of ammonium 
palmitate, and 16*9 per cent, of ammonium oieate, per 100 c.c. at the ordinary 
temperature ; whilst in acetone there dissolved, per 100 ac., 0*08 grm. of amiaonimm 
stearate' at 13° G., 0*20 grm. of ammonium palmitate at 13° 0., and 4*7 

B . quantitative separation of these fatty adds the mixture is dissolved in 
md the solution treated with ammonia gas, and coded to the 

solvent is then evaporated, and the residue thoro^dy 
ur tames its volume of ammoniacal alcohol at about ®€|| 
^heresidueie washed with the smallest 
d£ chilled absolute alcohol, the filters ami washings treated 
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weighed. The solid fatty acids upon the filter are also decomposed with hydrochloric 
acid, and estimated in the usual manner. The following results illustrate the degree 
of accuracy thus obtainable: 


Takes. 


j Found. 



Grins. 

j. 

Grins. 

Oleic acid.. 

... 1-92 

1 Oleic acid . 

... 2*08 

Palmitic and stearic acids 

... 1*28 

Solid fatty acids ... 

... 1-18 


3*20 


‘ 3-26 

Oleic acid. 

... 4*95 ! 

Oleic acid . 

... 4*89 

Palmitic acid 

... 2*55 1 

Solid fatty acids 

... 4*97 

Stearic acid . 

... 2-48 ; 

9-98 ; 

9*86 


0. A. M. 


Iodine Values of Linoxyn. Meister. (Ck&m. Bev. Fett - u. Harz-Ind., 1910, 
17,260-262.)—Glacial acetic acid (98 per cent.) dissolves linoxyn, and is therefore the 
best solvent for estimating the iodine value of that substance. Old varnish films are 
not completely soluble in the cold acid, and gentle heat is required to dissolve them. 
The older the linoxyn, the greater the tendency to the formation of a slight residue 
insoluble in glacial acetic acid. Hence it is not possible to follow the drying process 
of linseed oil completely to the end, although the iodine values may be estimated to 
a stage at which no further material increase in weight by oxidation takes place. 
The hot glacial acetic acid does not have any appreciable effect upon the results, as 
is shown by the fact that linseed oil fatty acids gave the same iodine value whether 
dissolved in chloroform or in hot glacial acetic acid. The following results were thus 
obtained with two Bamples of boiled linseed oil, the iodine values (Hiibl) in the sixth 
column being only approximate, owing to the separation of traces of insoluble matter 
towards the end of the titration : 



Original. 

After 

2 Honrs* 
Drying. 

After 

4 Hours. 

After 

6 Hours. 

After 

8 Hours. 

After 

10 Hours. 

After 

12 Hours. 

: 

Boiled Oil I.: 

! 







Iodine value.| 

153-8 

131-6 

105*0 

73-9 

47*3 i 

26-9 (?) 

_ 

Increase in weight per cent. 

— ! 

5-4 

10*2 ; 

j- 16 8 

17*9 

18*5 

18*6 

Boiled Oil II.; 








Iodine value. 

156-8 

136-1 

104*0 

74-8 

48*8 

29-1(?) 

_ 

Increase in weight per cent. 


5-1 

10*0 ; 

16-2 

1 

17*4 

18-ti ^ 

18-1 


It was not possible to examine tung oil varnish in this way, as after four hours’ 
drying the moist film was insoluble in glacial acetic acid and all other solvents. 

C. A. M. 
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Acids Suitable for Use as Standards in Aeidimetry. J. H. Kastle. 
(Amer. Client* 1910, 44, 487-493.)--The author recommends three organic acids 
pf the aromatic series which are eminently suitable for use as standards in aeidimetry. 
These bodies are j>nitrotoluene Bulphonie acid, p-amino-o-sulphobenzoic acid, and 
monopotassium o-nitro-p-sulphobenzoate. They are all well-defined substances, easily 
prepared in a perfectly pure condition. The two last are anhydrous, and can 
therefore be thoroughly dried by any convenient means without the danger of 
alteration in composition. The first, p-nifcrotoluene sulphonic acid, crystallises with 
2 molecules of water, but the crystals are very stable under ordinary atmospheric 
conditions. They all yield sharp end reactions on titration with phenoiphfchaleln. 
For all practical purposes, the quantity of sodium hydroxide required for neutralisation 
coincides closely with the theoretical quantity, whilst with p-amino-o-sulphobenzoic 
acid the agreement is such as to meet the most exact requirements of volumetric 
analysis. J. F. B. 


The Aleohoi-Soluble Constituents of Litmus. P. Scheitz. ( Zeitseh . anal 
Ghent 1910, 49 , 736-739.)—The alcohol-soluble constituents of litmus, which are 
rejected in the course of the usual process of purification, iaelude a small quantity of 
a colouring matter which is a more sensitive indicator than azolitmin. Dilute hydro¬ 
chloric acid is added to powdered litmus until no more carbon dioxide is evolved and 
the liquid is distinctly red. The mixture is heated on the water-bath until a dark 
brown precipitate separates. This is filtered off, well washed with hot water, dried, 
and reduced to a fine state of division. A kilogramme of good litmus will yield from 
120 to 180 grms. of this powder, which contains most of the valuable constituents of 
the original litmus, both the azolitmin and the alcohol-soluble colour. The finely- 
divided substance is boiled for half an hour with 4 to 5 litres of water, and ton 
allowed to stand an hour, when the supernatant liquor is syphoned ofij carrying 
with it a quantity of a very finely divided red substance, which will remain in 
suspension for weeks. Washing by decantation is repeated until, after standing 
an hour, the supernatant liquor is seen to be free from particles of to finely 
divided red substance. The liquors containing the red substance in suspension are 
evaporated to dryness, and yield 20 to 25 grms. of substance, stout half of which is 
soluble in warm dilute alcohol. The residue from the elutriation experiment contains 
most of the azolitmin, contaminated, however, by a small quantity of the alcohol, 
soluble substance. Both the crude azolitmin and the product separated from it by 
elutriation are boiled for half an hour with 60-65 per cent, alcohol and to solution 
filtered hot. The extraction with dilute alcohol is repeated three or four times. The 
alcoholic extract® deposit a gelatinous precipitate on cooling. This is washed with 
! aqueous alcohol, dried, and extracted with acetone, to remove erythroiein and erythro- 
litmin. Finally, to product is freed from inorganic matter by dissolving again in hot 


80-65 per -cent, alcohol, filtering hot, and allowing to cod, when it separates m a 
gel&Mnom. ash-free substance, ofwhich 15 grms. may be obtained from 1 Mlogr&mmecrf 
litmus. When ammonia gas is led over this substance it takes sqp some® or V j^| 
■ cent, of its weight* of ammonia very rapidly. The ammoniuni salt, freed pom | 



26 


ABSTRACTS OF CHRMICAL PAPERS 


cent, solution imparts a colour of convenient intensity to 100 c.c. of water, and the 
tint of this coloured water is changed sharply from red to blue by 0*4 c.c. of 
caustic potash, and back again to red by 0*3 of hydrochloric acid. Azolitmin 
forms a similar ammonium salt; and it is said that the azolitmin of commerce; which 
yields 8*5 per cent, of ammonia on warming with caustic alkali, is such an ammonium 
salt, G. G. J. 

Sensitive Indicator. J. F. Sacher. (Chem. Zeit, 1910, 34, 1192-1193.)— 
An extremely sensitive indicator is obtained by extracting the colouring matter from 
the fresh, undried skins of red radishes by means of 96 per cent, alcohol in the cold. 
The filtered extract possesses a dull-red colour, which, however, is more intense if 
traces of plant acids be present. In the latter case a little alkali is added until the 
coloration is less pronounced. This extract, when used as an indicator, gives a red 
coloration with acids, more intense than that afforded by methyl orange. With 
alkalis it gives a green coloration, which is blue at higher concentrations. The 
indicator is more sensitive to alkalis than methyl orange or phenolphthalein; 2 c.c. 
of the alcoholic extract showed a distinct green coloration with 15 c.c. of water 
containing 15 parts of calcium carbonate per 100,000. In titrations it gives a sharp 
change; it is preferable to titrate to the red point. Like litmus and phenolphthalein, 
it is sensitive to carbonic acid. J. F. B. 

Method for Purifying and Drying Organic Liquids by Wiping. C. L. 
Jackson and A. H, Fiske. (Amer. Chem . 1910, 44, 438-441.) — In the 

course of a research, the authors obtained a very small quantity of an oily liquid, 
far too small to dry and distil in the ordinary way. Since it was also volatile, it 
could not be dried in a desiccator. It was found possible to get it sufficiently dry 
to serve for elementary analysis, by merely wiping it with filter-paper strips which 
were previously moistened slightly to prevent their taking up the oil. The method 
was then tried on substances of known composition, such as wet chloroform contain¬ 
ing 0*2 per cent, of iodine. It was found possible to remove the whole of the iodine 
from this solution by means of filter-paper strips moistened with potassium iodide 
solution. When 0*5 grin, chloroform was taken for the test, not much more than 
0*2 grm. remained by the time the iodine and the last of the wash-water had been 
removed; but this small quantity was sufficient for analysis, which showed that the 
chloroform contained less than 0*5 per cent, of water and no other impurity. 

G. G. J. 

Valuation of Logwood, G. Grasser. { Collegium , 1910, 461-463.)—An 
approximate valuation of logwood may be made by extracting a weighed quantity 
(4 to 6 grms.) of the ground wood (containing 10*5 per cent, of moisture) with 200 c.c, 
of water for one and a half hours, diluting the solution to 250 c,c., and treating an 
aliquot portion (50 c.c.) with 20 c.c. of a 20 per cent, solution of lead acetate. The 
volume of the precipitate (separated with the aid of centrifugal force) is then noted, 
and its amount compared with that obtained under parallel conditions with a standard 
sample of logwood. 0. A. M. 
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Critical Investigations on the Analytical Methods fop Raw Rubber. 
0. Kopneek. ( Gummi-Zeit 1910, 25, 1-9, 42-46,77-88; through J. Soc. Chem, Ind.> 
1910, 29, 1321.)—Working under the direction of Harries on eleven different sorts of 
rubber, the author has compared the various methods which have been proposed for 
the analysis of raw rubber. He concludes that—(1) Spence's method furnishes very 
similar results to the modified nitrosite method (see below). (2) The tetrabromide 
method (Budde, Gummi-ZeiL, 1909, 24, 4) in its present form does not yet appear 
suited for the quantitative determination of rubber. (3) All other methods examined 
sannot be compared with the above. Spence’s method consists essentially in the 
estimation of resin by complete extraction with acetone, determination of insoluble 
matter by solution in benzene without limitation of time, and estimation of rubber 
by evaporation of the filtered solution of the resin-free rubber. The methods 
mentioned in (3) include those of Schneider (J. Soc. Chem . Ind 1903, 22, 1885), 
Fendler (alcohol precipitation, ibid^ 1904, 23, 1117, modified by the use of carbon 
tetrachloride as solvent, as recommended later by Fendler and Kuhn), and Fendler- 
Harries nitrosite method (Ber. dent. Pharm . Ge $1904 [5]). The author especially 
emphasises the importance of treatment till the weight remains constant, instead of 
for a specified time, in both vacuum drying and acetone extraction. It is shown 
that the resins must be quantitatively removed in the Fendler-Harries method. 
Fendler prescribes six hours’ extraction, but the author urges that this is not 
sufficient for all rubbers. The new form of Harries’ nitrosite method which obviates 
this difficulty is as follows: 1 grm. of finely divided technically pure rubber (best 
dried and acetone extracted) is dissolved as far as possible in 75 c.c. of benzene in a 
beaker. Nitrous fumes are passed in till a dark green colour is obtained, stirring 
meanwhile to break up the precipitate. After settling a moment the clear green 
solution is decanted through a Gooch crucible. The precipitate is washed with 
benzene several times, 75 c,c. of benzene are added, and nitrous fumes are again 
passed. The beaker and leading tube, covered with a clock glass, are allowed to 
stand for twenty-four hours. The precipitate is kneadtd together, pressed on the 
walls of the beaker, the clear green solution decanted through the Gooch crucible, 
and the precipitate washed with benzene till tbe filtrate is colourless. The nitrosite 
is then transferred to the crucible and washed with absolute ether till a homogeneous, 
fine bright yellow powder is left. The beaker, tube, nitrosite, and crucible, are dried 
for half an hour in vacuo and then at 80° C. in an ordinary oven to constant weight. 
50 c.c. of acetone are then placed in the beaker, which is warmed on the water-bath 
MU nothing more dissolves. The liquid is filtered through the Gooch crucible, and 
the precipitate washed with acetone. The beaker, tube, and crucible, are again dried 
to constant weight; the difference gives the weight of nitrosite. Pure rubber« 


nitrosite x |||. The nitrous fumes are prepared from nitric acid (sp. gr. 1*8) and 
h?m&m trioxide in pieces the size of hazel-nuts. The flask, provided with a drop- 
* 'pBtg funnel, is warmed in an air-bath at first, and afterwards cautiously with a small 
Sain A The gas is passed through a washing-flask to remove nitric acid, is then 
dried over pirospbaroa pentoxide. lie values obiainedfor para robber by iidfc. 
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100 per cent., whereas the values for pure rubber by Budde's method are from 1*5 to 
10 per cent, lower. 

Starch-Iodine Reaction. W. Harrison. (Pwc. Chem. Soc. t 1910, 26, 2523.) 
—The author finds that in the formation of the blue iodide of starch the presence of 
iodides is not necessary. The blue colour is formed with pure iodine, but the depth 
is increased by the presence of any salt or weak acid. The gradual addition of 
alcohol changes the blue to violet, red, orange, and yellow, and the reverse change 
takes place on dilution with water. The same colour change is produced by carefully 
heating the blue solution, and the reverse phenomena are observed on cooling. This 
colour change is analogous to the colour change of colloidal gold solution, investi¬ 
gated by Zsigmondy, which changes from red to blue on adding salts. 

The author succeeded in preparing a blue colloidal solution of iodine in water 
containing glycerol and no starch, but the colour only remained for a fraction of a 
second, the iodine being precipitated. 

It was shown that all the iodine can be removed from starch iodide by washing 
with pure water, and the conclusion is drawn that the blue solution of iodine and 
starch is a colloidal solution of iodine, the starch acting as a protective colloid. It 
was further shown that the reactions of dextrins and starch celluloses can be obtained 
with starch under certain conditions, from which the conclusion is drawn that dextrins 
and starch celluloses are all different colloidal states of starch, and not chemically 
different compounds. 

New Method of Estimating: Sucrose in the Presence of Other Sugars. 
A. JoUes* (Zeitsch. Unters'iich. Nahr . Genussm., 1910, 20, 631-638.)—The process 
described depends on the fact that the optical activity of practically all sugars, other 
than sucrose, is destroyed when the sugars are heated in dilute solution with sodium 
hydroxide. The sugars thus affected are arabinose, rhamnose, dextrose, lsevulose, 
galactose, mannose, invert sugar, maltose, and lactose. The conditions governing 
the reaction are simply that the solution shall not contain more than 2‘per cent, of 
these sugars, and that the alkalinity of the solution shall be approximately one-tenth 
normal. The destruction of the optical activity is brought about by heating such an 
alkaline solution to boiling for forty-five minutes either under a reflux condenser or 
in a pressure flask; the same change is affected by maintaining the mixture at a 
temperature of 37° C. for twenty-four hours, and this procedure has the advantage 
that the solution does not become dark in colour. The concentration of the sucrose 
is without effect on the accuracy of the process. As applied to the estimation of 
sucroBe in wine, the details of the process are as follows: 100 e.c. of the wine are 
neutralised, evaporated to a volume of 50 c.c., treated with 5 e.c. of lead acetate 
solution, diluted with water to a volume of 100 c.c., and filtered. Twenty c.c. of the 
filtrate are then treated with sodium phosphate to remove the excess of lead, filtered, 
and sufficient sodium hydroxide (16 per cent.) solution is added to render the 
alkalinity of the mixture approximately one-tenth normal. The mixture is then 
heated as above described, and, after cooling, the polarisation iB determined. If the 
mixture has been boiled, it may be treated with a further quantity of 5 c.c. of 
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lead acetate solution and filtered before being examined in the polariscope, a 
correction being made for the dilution thus caused. The polarisation of the solution 
is now due solely to sucrose, and the quantity of the latter present in the wine is 
found by a simple calculation. In the ease of condensed milk, 10 gnns..of the 
sample are dissolved in water, lead acetate solution is added, and, after the excess 
of lead has been removed by means of sodium phosphate, the solution (filtrate) is 
diluted to a volume of 200 e.c. A portion of this solution is then heated as described 
after the addition of the requisite quantity of sodium hydroxide, and the polarisation 
of the solution is determined subsequently. The results obtained agree closely with 
those yielded by the ordinary polarimetric method for estimating sucrose. 

W. P. S. 

Epmination of Wool-Grease Oleines, J. Mareusson. (Mitt. EonigL 
Materialpiifungsamt, 1910, 28, 489-471.)—Wool-grease oleine contains little or no 
cholesterol, for, on distilling the unsaponifiable matter under reduced pressure, the 
whole of the fractions are dextro-rotatory, whilst their rotation steadily rises. 
Moreover, the original dextro-rotation is not changed by long-continued extraction 
with acetic anhydride, as would be the case in the presence of any notable proportion 
of cholesterol. Absorption of oxygen from the air by unsaturated bodies is quite 
sufficient to account for the presence of oxygen in the unsaponifiable matter of wool- 
grease oleine. Samples of English wool-grease oleine examined by the author had 
approximately the same characteristics as samples of French or German origin, 
although in one case the iodine value of the former was somewhat lower. Two 
samples were found to contain 48 and 54 per cent, of unsaponifiable matter, the 
iodine values of which were 65*4 and 51*8, and the optical rotation [«]»= 4- 24-8° and 
24*1° respectively. As a rule, pure wool-grease oleine is soluble in its own volume of 
96 per cent, alcohol at 20° C., whereas in the presence of 20 per cent, (or in some 
instances less) of mineral oil the liquid remains turbid. The optical rotation of pure 
wool-grease oleine of different origin was found to range from [<*]*>= +10° to 19°. If 
a sample has a rotation exceeding [a] D = +10°, and gives a clear solution in the 
solubility test, it cannot contain any notable quantity of mineral oiL _ If, however, 
the presence of the latter be indicated by either of these tests* a further examination 
of the unsaponifiable matter must be made. C. A. M. 

Detection of Mineral Oil in Wool-Grease Oleine. G. Winterfeld and 
W. Mecklenburg. (Mitt. Konigl Materialpriifungsamt 9 1910, 28, 471-474.)—By 
increasing the proportion of solvent in Marcusson ; s alcohol test (preceding abstract) 
to one and a half times the volume of the oleine it is possible to detect 10 per cent, 
and in some cases 5 per cent, of mineral oiL A still more sensitive test is to treat 
the sample with an equal volume of a mixture of 90 per cent, methyl alcohol and 
10 per cent, of ordinary alcohol, a turbidity and ultimate separation of an oily layer ■■ 
taking place at 20° 0. in the presence of 10 per cent and in most eases of § per 
of mineral oil, whilst pure wool-grease oleine usually gives a dear solution. :'In; 
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appeared pure. This abnormal behaviour is to be attributed to the very high pro¬ 
portion of solid unsaponifiable matter: and in this connection it is mentioned that 
very little wool-grease oleine of English origin is used in Germany, owing to the 
difficulty of removing it subsequently from the material. It is also stated that it is 
difficult to obtain English samples that have not been adulterated. C. A. M. 

i 

Detection of Rosin Oils in French Wool-Grease Oleines. G. Winterfeld. 

{Mitt, Konigl . Materialprufomgsami, 1910, 28, 474-476.)—The methyl-ethyl alcohol 
solubility test (preceding abstract) enables an addition of 20 per cent, and in Some 
cases of 10 or 5 per cent, of refined rosin oil to be detected in wool-grease oleine, a 
turbidity or separation of oil being obtained after the mixture has stood for an hour 
at 20° G. This test, however, usually fails to detect the presence of even 20 per cent, 
of crude rosin oil (rich in colophony). An addition of 10 per cent, or in some 
instances of 5 per cent, of either crude or refined rosin oil produces a material 
increase in the refractive index, which in the case of pure French wool-grease oleine, 
is usually less than 1*480 at 20° C. C. A. M. 

INORGANIC ANALYSIS, 

Elimination of Ammonium Salts prior to Estimation of Alkali Metals. 
J. Jambor, (Zeitsck. anal. Oh&m.> 1910, 49, 733-734.)—The following method is 
recommended for the removal of large quantities of ammonium salts. The solution 
is evaporated on the water-bath until a crust of crystals appears. It is then allowed 
to cool, half its bulk of concentrated sulphuric acid is added, and the solution 
evaporated to dryness over a small flame. In this way the ammonium salts can be 
almost completely eliminated without attention or fear of creeping or spirting. 

G.O. J. 

Detection and Estimation of Arsenic Acid in Presence of Arsenious Acid 
by Means of Magnesia Mixture. J. C. Briinnieh and F. Smith. (Zdtsch. 
anorg . Chem. t 1910, 68, 292-296.)—This method having been discredited by the work 
of Lutz and’ Swinne (Analyst, 1910, 35, 76), the authors have re-investigated the 
conditions which determine the precipitation of arsenic acid whilst leaving arsenious 
acid in solution. They conclude that arsenic acid can be estimated in presence of 
arsenious acid by means of magnesia mixture, provided (a) the solution does not 
contain much more than 0*5 grm. As 2 O s in each 100 c.c., (b) alkali salts are not 
present in greater quantity than corresponds to 1 per cent NaOH, and (c) the 
magnesia mixture used contains in each 100 c.c. not more than 1*4 grms. NH S nor 
less than 10 grms. NH 4 C1, together with the usual 5*5 grms. of crystallised magnesium 
chloride. Experiments are described which show that if the addition of ammonia, 
recommended by Fresenius, Treadwell, and others, be avoided, and a magnesia 
mixture of the above composition (ie., with less ammonia than the usual reagent) 
be used, the method as a qualitative test is rendered more sensitive. The quantitative 
results show minus errors of the order of 1 per cent., and these errors increase greatly 
when alkali salts are present in quantity. G. C. J. 
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Estimation of Carbon and Sulphur in High-Grade Alloys of Tungsten, 
Molybdenum, and Vanadium, with Iron. E. Muller and B, Biethelm. 
(ZeitscK angew. Chem. % 1910, 23, 2114-2124.) — Experiments are described which 
show that, in alloys containing large proportions of tungsten, molybdenum, or 
vanadium, carbon and sulphur can be estimated accurately only by the direct dry 
combustion method. Wet combustion methods depending on the use of chromic 
and sulphuric acids, which give excellent results with ordinary steels, may, in the 
case of such alloys as have been named, lead to the carbon being underestimated to 
the extent of 20 to 80 per cent. The error in a sulphur determination made by a 
wet process is very much less, but the dry method is preferred both on the ground 
of accuracy and because the determination can then be combined with that of 
carbon. G. C. J. 

Estimation of Carborundum in Coke Crucible Scrap. H. Wdowiszewski. 
(Chem. ZeiL, 1910, 34, 1209-1210.)—At the temperature of the Siemens crucible 
furnace, notable amounts of carborundum may be formed in crucible bodies into the 
composition of which coke, as distinguished from graphite, has entered. Since the 
proportion of carborundum in new crucibles has a marked influence on their behaviour 
and life, it is important to be able to estimate the proportion present in old crucibles 
which it is proposed to incorporate with new materials. No direct method is found 
to be so satisfactory as the following indirect one: Uncombined carbon is estimated 
by ignition to constant weight. The residue is fused with alkali carbonate, and 
silica, alumina and iron oxide, lime and magnesia, estimated with the utmost 
accuracy attainable, since the sum of all the errors will fall ultimately cm the 
carborundum, the quantity of which it is wished to estimate. Potash and soda may 
be estimated, but in any one works their amount will be found to approximate a 
constant, in the author’s works 0*5 per cent- The results of many analyses of new 
crucible bodies made by the author add up to 99*5 per cent in nearly every case, so 
that be regards 0*5 per cent, as a proper allowance for error in analysis. In the case 
of an analysis of material containing carborundum, the results of analysis add up to 
more than 100 per eent., since, for every 40 parts of SiO, 60 parts of SiQg are weighed. 
The results of analysis, pirn 0*5 per cent, (unavoidable analytical error), are there¬ 
fore summed; and if the sum be represented by 100-fir, then the percentage of 
carborundum in the original material is given by 2a?. G- G. J. 

General Method for the Preparation of Anhydrous Chlorides, and its 
Application in Chemical Analysis. F. Bourioru (AnnaL Gkim. Phys^ 1910, 
20, 547-573; Gkem. Zentr 1910, ii, 1360-1361.)—The method consists in heating 
metals or metallic oxides in a current of sulphur chloride or a mixture of sulphur 
chloride and chlorine. For the preparation of thorium, chromium, and uranism 
chlorides and tungsten oxychloride, the use of sulphur chloride (SgClg) is reeoBa-| 
mended ; whilst the mixture of sulphur chloride and chlorine is more suitable for the. 
preparation of silicon, zirconium, and beryllium chlorides. The chlorides of 
, the’metals; of the rare-earth groups may be prepared by this,method*. |||||| j|||| 
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Separation of Tungsten from Silica .—The process depends on the fact that 
tungstic acid is completely volatilised when heated to a temperature of 150° to 
280° C. in a current of sulphur chloride and chlorine, whilst precipitated silica is not 
volatilised or attacked at temperatures below 525° G. 

Separation of Cerium , Thorium , and Beryllium .—The mixed oxides are placed in 
a quartz boat, which is then heated in a silica tube to a temperature of 700° to 
780° C., while a current of sulphur chloride and chlorine is passed through the tube; 
the thorium and beryllium chlorides are volatilised, whilst the cerium chloride 
remains in the boat. The condensed volatile chlorides are allowed to drop into hot 
sodium hydroxide solution, which is stirred meanwhile; thorium hydroxide is thus 
precipitated, whilst the beryllium remains in solution. After cooling, the mixture is 
diluted with water, filtered, and the thorium hydroxide is washed with dilute sodium 
hydroxide solution. The thorium hydroxide is then dissolved in acid, and both it 
and the beryllium are precipitated with ammonia from their solutions. 

W. P. S. 

Citrate-Solubility of Phosphoric Oxide in Basic Slag'. E. V. Flack* 
{Trans. Cape Chem . Soc. 9 Aug. 26, 1910.) — The author shows that, as is well 
recognised, there is a large difference between the proportion of phosphoric acid 
dissolved from basic slag by Petermann’s neutral ammonium citrate solution and the 
proportion dissolved by 2 per cent, citric acid solution, the latter being the solution 
chiefly used in Europe for determining the proportion of presumably readily available 
phosphoric acid in this material; and he recommends that the latter process should 
be used in South African laboratories, in order that the results obtained may be 
comparable with those of English and Continental chemists. The author points out 
that, in analysing the citric acid solution of the slag, if the phosphoric acid be 
determined by ** direct” precipitation with magnesia mixture in presence of 
ammonium citrate, reliable results cannot be obtained unless the silica is first 
removed by evaporation of the solution to dryness with strong hydrochloric acid. 
Unless this precaution is observed, the percentage of soluble phosphoric acid 
indicated is, in Ms experience, on the average about 0*5 per cent, too Mgh. 

Electrolytic Separations. I. H. Buckminster and E. F. Smith. (/. Amer. 
Chem. Soc 1910, 32, 1471-1477.)—Information is given concerning some twenty 
electrolytic separations, as to which the literature is conflicting, but which are 
shown to be quite practicable under assigned conditions. As the result of nearly a 
hundred experiments, the following directions are given for the electrolytic separation 
of silver and bismuth: To a solution containing not more than 0*2 grm. silver or 
0*2 grm. bismuth as nitrate, 3 c.c. of nitric acid is added, and the mixture diluted to 
about 75 c.c. A dish anode is employed, and placed 3 mm. from the dish cathode. 
The liquid is maintained at a temperature of 60° G., and the anode rotated about 
250 times a minute. At a pressure of 3 volts and current N.D. 100 =0*15 to 0*20 
ampere, 0*1 grm. of silver may be deposited quantitatively and free from bismuth in 
twenty-five minutes. The addition of chrome alum or iron alum to the electrolyte is 
not only unnecessary, but actually disadvantageous. 
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It is found that zinc may be separated from uranium by the use of a mercury 
cathode and rotating anode. The latter is conveniently given 200 turns per minute. 
With a current of 3*5 amperes at 5 volts, 0*2 grin, of zinc may be separated from an 
equal weight of uranium in from fifteen to sixty minutes. G. G. J. 

Electrolytic Determination of Chlorine in Hydrochloric Acid with the 
Use of a Silver Anode and Mercury Cathode, J* S. Goldbaum and E. F. 
Smith. (J . Amer . Chenu Soc^ 1910, 32, 1468-1471.)—Gooch and Bead have stated 
{Amer. J. Science, 1909, 544) that when attempts are made to determine chlorine 
in hydrochloric acid with the use of a silver anode, results are obtained which are 
very irregular and always low. Gooch and fiead used a platinum cathode. It is 
now shown that when a mercury cathode is used, results can be obtained of a high 
order of accuracy. The silver anode is prepared by plating platinum gauze from a 
potassium silver cyanide electrolyte. If this be then dipped in dilute hydrochloric 
acid, washed and ignited to incipient redness, any admixed cyanide is destroyed. 
The anode must not be strongly ignited, lest the silver be fused or its porous nature 
destroyed. Porosity favours retention of chlorine, whereas a smooth silver surface 
introduces a risk that molecular chlorine may be liberated, with consequent produce 
tion of hypochlorites and chlorates. The deposit of silver chloride is liable to be 
contaminated by silver oxide due to a secondary action; but this secondary action 
involves no loss of chlorine, and the silver oxide is easily decomposed at tem¬ 
peratures above 250° G. For this purpose the authors use an electric oven, which 
can be maintained at 800° C., ten to fifteen minutes at this temperature being 
sufficient. It is convenient to rotate the anode some 300 times a minute, and high 
current densities must be avoided, lest the silver chloride become too loosely 
adherent At the pressures usually employed (2*5 to 5 volts) the anode should 
be placed at least 15 mm. from the level of the mercury. The method is equally 
applicable to hydrobromic acid. G. G. J. 

Analysis of Enamel. R. D. Landrum. (Gkem. Engineer , 1910,12, 142-145.) 
—A detailed scheme of analysis for enamel is given, including the determination of 
silica, iron, alumina, lime, magnesia, alkalis, boron, fluorine, manganese, cobalt, 
antimony, tin, phosphorus, and lead. little originality is claimed for the methods 
themselves, but only for their adaptation to the very difficult problem of enamel 
analysis. 

The following method is described for stripping the several films of which an 
enamel is usually composed, and which must be analysed separately if useful results are 
to be obtained. The article is scratched lightly with emery-cloth or a file, and then 
coated with gum acacia or glue. The article is next heated in an air-bath and the 
hardened glue chipped off, carrying with it some of the outer coat cl euaroeL Sh4l 
glue is dissolved in water and the enamel recovered for analysis, and the p£e«ei^i#j 
repeated several times, to strip first the remainder of the outer coat and 
enough of the ground coat for analysis. , : 
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Estimation of Gold by Means of Hydrogen Peroxide. L. Bossier. (. Zeitsch . 
anal Chem 1910, 49, 739-740.) — Vanino and Seemann (. Ber ., 1899, 32, 1968) 
showed that gold could be precipitated quantitatively in the cold and in a few 
minutes by means of hydrogen peroxide in presence of caustic alkali. It is now 
shown that precipitation is complete in acid solution in something less than twenty- 
four hours, and that, in presence of potassium carbonate in place of caustic alkali, it 
is not only complete, but rapid. G. 0. X 

* 

Delicate Test for Hydrogen. C. Zenghelis. { Zeitsch . anal Ghem. f 1910, 49, 
729-732.)—The gas, previously freed from other gases which might give the same 
reaction, is passed through a solution of sodium molybdate contained in a test-tube, 
in which is also placed a piece of recently-ignited platinum (or, better, palladium) 
gauze or foil. A single bubble of pure hydrogen produces an intense blue colour if 
the solution be warm; whilst, if it be cold, a greenish-blue colour results, and the 
same greenish-blue colour results on leading in a stream of gas containing traces 
only of hydrogen. The molybdate solution is made by dissolving 1 grm. of molyb¬ 
denum trioxide in dilute caustic soda, rendering just acid with % hydrochloric acid, and 
diluting to 200 c.c. If intended for use with palladium, the smallest possible excess 
of acid must be used. The gas to be tested must not only be freed from reducing 
gases, such as hydrogen sulphide and P 2 H 4 , but also from carbonic oxide. 
Neither methane, ethylene, acetylene, nor their homologues interfere. Methods and 
apparatus are described for Concentrating on palladium sponge the hydrogen from 
large quantities of gas containing only minute traces of hydrogen, and subsequently 
demonstrating the presence of this hydrogen by means of the molybdate reagent. 

G. C. J. 

Volumetric Estimation of Mercuric Chloride. G. Bressanin. (Anal 
Gkirn m analyt. , 1910, 15, 413415.)—The method described by Archetti (Analyst, 
1901, 26, 108) is empirical, and the neutral point of the titration, as shown by 
phenolphthalein, does not correspond with the formation of any definite mercury 
ammonium compound, or rather, it appears that a number of mercury ammonium 
complexes are formed. Operating with solutions, it is found that the neutral 
point to phenolphthaleln is reached when 8*55 c.c. of ammonia have been added 
to 10 c.c. of mereuric chloride solution. If, however, an excess of ammonia be 
added to the mercuric chloride solution, and the excess of ammonia be titrated in an 
aliquot portion of the clear solution after the precipitate has settled, it will be found 
that exactly equivalent quantities of ammonia and mercury chloride have been used 
in the formation of the precipitate. Litmus paper should be used as indicator in the 
titration, and at least 4 molecules of ammonia (NH S ) must be present for each 
molecule of mercuric chloride. W. P. S. 

Volumetric Determination of Nitric Aeid in Nitrocellulose, Nitro- 
grlycerol, and other Compounds. E. Brquvert. (Bull Soc . Ind. Mulhouse, 1910, 
80,254-263.)—The gasometrie method of Lunge or of Schloesing is generally employed, 
or the sample may be distilled, with concentrated sulphuric acid or phosphoric acid, 
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into standard alkali, 'with subsequent back-titration. The author’s method consists 
in setting free the nitric acid with sulphuric acid, and running in standard stannous 
sulphate solution from a burette, until the blue coloration produced by diphenylamine 
is discharged on the reduction of the nitric acid. The solution of nitrocellulose, even 
of hard powder-grains, is more easily effected by this method than by the others, as 
the acid may be warmed; any excess of it may be used, and the substance may be 
crushed, if necessary. The standard tin solution is prepared by dissolving stannous 
sulphate, or the double sulphate of tin and potassium, in a mixture of equal volumes 
of sulphuric acid and water, and adding just enough concentrated hydrochloric acid 
for solution. It is standardised by running it from a burette into a solution made 
by dissolving 0*15 grain of pure potassium nitrate in a small quantity of water, and 
adding to it rapidly 50 c-c. of concentrated sulphuric add, and 1 drop of diphenyl¬ 
amine in water. It is claimed that the method is simpler and more rapid than the 
others, and at least as accurate. Sample analyses: for a nitrocellulose from cotton, 
10*58,10*60 per cent., against 10*70,10*60 by Lunge’s method; for a wood nitro¬ 
cellulose, 10*59,10*56, against 10*20, 10*30 by Lunge’s method; for pure potassium 
nitrate, 99*7, against 98*84 by Lunge’s method; for spent acids, 9*73, against 9*7 by 
Lunge’s method; and 9*7 by distillation at 170° C. with phosphoric acid. 

# O. E. M. 

International Standard Units for the Measurement of the Radio-activity 
of Radium. A. Jaboin. (/. Pham . Ohim., 1910, ii, 494-497.)—Two methods are 
employed for the valuation of radio-active substances—viz., (1) measurement of the 
quantity of y rays emitted by a given weight of the radium, etc., by means of a 
sensitive electroscope; and (2) measurement of the emanation emitted within a given 
time from a definite weight of the substance. For purposes of comparison it is 
necessary to have a standard sample of radium, and it was decided at the recent 
Congress of Radiology in Brussels that Madame Curie should prepare a specimen of 
radium, containing about 20 mgrms. of the element, and that this should be kept in 
Paris as a specimen upon which other preparations could be standardised. It was 
decided further that the unit of weight should be 1 grm. of radium (element), and 
that 1 the unit of emanation, to be termed a u curie,” should be the quantity of 
emanation in equilibrium with 1 grm. of radium. By radio-active equilibrium is 
understood the moment at which a given quantity of radium gives its maximum 
emanation—i.«., when this quantity of emanation developed in a closed vessel 
becomes constant. The quantity of emanation given off by a mgrm. of radium 
(element) is, in like manner, to be termed a “ milli-eurie,” and that emitted by 
a microgramme of radium (element) a “ micro-curie.” C. A. M. 


? 1 ofVanadie Add as Silver Vanadate, and Esthnatma 

boric and Yanadie Acids in Presence of each other. G. J 
■ 5 <S£& i J* iMfy 44, 467-472.)—In solutions of alkali vanadate 
excess of carbonate* but no other substance precipitated by 
may be as . follows: The solution is acidified with 
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to expel carbon dioxide. A yellow colour, at first deep and then fading somewhat, 
is developed by this treatment. Dilute caustic alkali is added to the boiling solution 
until this yellow colour just disappears. The solution is then faintly alkaline to 
phenolphthalein. Excess of standard silver nitrate is next added, the resulting 
precipitate, which is of variable composition, is dissolved in ammonia, and the 
solution then boiled until the odour of ammonia has disappeared. The resulting red 
precipitate is silver orthovanadate, free from pyrovanadate. 'After cooling, the preci¬ 
pitate is filtered off and washed, and the excess of silver in the filtrate and washings 
determined by titration with ammonium thiocyanate, after acidifying with nitric 
acid. Each c.c. of silver nitrate-0’00304 grm. V 2 0 5 . The method as described 
gives results accurate to 0*05 c.c. yg silver solution. Under other conditions the 
silver precipitate may consist wholly of pyrovanadate or be a mixture of ortho- and 
pyrovanadate. 

Phosphoric acid may by precipitated in a similar manner as yellow silver 
phosphate, Ag 3 P0 4 , and the following method is recommended for the estimation of 
phosphoric and vanadie acids in presence of each other. Both acids are precipitated 
by means of standard silver nitrate exactly as described for vanadie acid alone, and 
the excess of silver nitrate determined by titration with thiocyanate. The difference 
between the quantity so fqund and that taken for the precipitation is the measure of 
the combined phosphoric and vanadie acids. The vanadie acid is then estimated 
separately by dissolving the silver precipitate in sulphuric acid, reducing the vanadie 
acid by means of sulphur dioxide and titration of the lower oxide of vanadium with 
permanganate in the usual manner. The phosphoric acid is estimated by difference. 
One c.c. permanganate — 0*0045G grm. V 2 0- and 1 c.c. ^ silver-0*00304 grm. 
V 2 0 5 - 0*002367 grm. P 2 0 5 . The error of the method is no greater than corresponds 
to 1 drop of the standard solutions employed. G, C. J. 


APPARATUS, ETC. 

Static Method fop Determining Vapour Pressures of Solids and Liquids. 
A. Smith and A. W. C. Menzies. (J. Arrnr. Chem. Soe. t 1910, 32, 1412-1434,)— 
The apparatus is shown diagrammatically in the sketch. The substance, of which 
about 1 c.c. suffices, is contained in the bulbed tube, termed an isoteniscope, and, 
if a liquid, acts as its own confining liquid. Owing to the low sp. gr. of most 
liqnids compared with that of mercury, when the levels in both limbs of the U-tube 
appear to be identical, the error, converted into mercury height, is negligible. The 
isoteniscope, which is about 24 cm. long over all, is placed in a tall 2-litre beaker 
containing some suitable liquid, together with a platinum resistance thermometer 
and a mechanical agitator capable of imparting violent movement to the liquid. 
Only by violent stirring can thermal equilibrium be obtained. The isoteniscope and 
the mercury gauge are connected with a large iron bottle. Another piece of 
tubing leading from this bottle gives connection at will with (1) the atmosphere, 
(2) a vacuum reservoir and pump, or (3) a pressure reservoir and compression pump. 

When the temperature of the bath in which the isoteniscope is immersed has 
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reached the desired point and is constant, the exit to the suction bottle and pump is 
opened and kept open until the substance in the bulb boils, and the vapour passes 
freely through the confining fluid, which is 
the liquid phase of the substance itself when 
a liquid is under examination. (To deter¬ 
mine the vapour pressure of a solid, the end 
bulb of the isotemiseope must be cut off, the 
solid inserted, and the bulb re-fused to the 
U-fcube. A confining liqufd is then chosen, 
such as has no appreciable vapour pressure 
of its own at the temperatures to be em¬ 
ployed, does not dissolve the vapour of the 
substance experimented with and does not 
interact chemically with the vapour.) The 
confining fluid is driven into the remote side 
of the U-tube and the bulb above it. When 
the air in the bulb and the gases adhering 
to the bulb and dissolved in the liquid have 
been driven out, air is cautiously admitted to 
the iron bottle by connecting this with the 
atmosphere until the levels of the liquid in 
both limbs of the U-tube are identical On 
account of the cooling of the substance by 
evaporation, equilibrium is not reached at 
once, so that the adjustment has to be 
repeated until the levels remain constant. 

The stopcock on the gauge is then closed, the temperature reading is confirmed, and 
the gauge and (since this is an open gauge) the barometer are read- The whole 
process of boiling out, adjusting, and reading is repeated until constant values are 
obtained. The temperature of the bath is then raised and a new observation taken. 

Older methods are criticised, and the several advantages of the present apparatus 
fully set out. The manipulations involved are incomparably simpler than those of 
any other static method, and figures are given showing that the method may be 
made to yield numbers of a high order of accuracy. A series of determinations 
made with water agree more closely than do those of Regnault, Magnus, B&fctelii, 
or Wiebe with the smoothed values of Holborn and Henning { Am . Physik 1908, 
fly.] 26, 833), which are undoubtedly the most accurate in existence, and fee com¬ 
parison was made, not with smoothed values obtained by graphical or other methods* 

; foul with individual results, subject to the inregularities which individual c&eervatiohs 
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ball, a narrow-necked funnel, or a cork carrying a condenser, and the distillate flows 
away at c. The right-hand drawing represents (one-third natural size) a similar 



apparatus, with the difference that the lower part, instead of being a simple tube, is 
given a shape which militates against frothing. G. 0. J. 
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REVIEWS, 

The Extra Pharmacopoeia. By W. H. Martindahe, Ph.D., and W. Wynne 
Westcott, M.B. H. K. Lewis. Pp. 1054. Price 12s. 

The fourteenth edition of this well-known work appears in a new and condensed 
form; and now, although much fresh matter has been added, the contents have been 
compressed, without any loss of dearness, into a volume of a little more than half 
the original size. 

The scope of the book is sufficiently familiar to most. It appeals mainly to the 
physician and the pharmacist; but there is much matter relating to analytical work, 
and there are many paragraphs dealing with topics somewhat off the beaten track 
on which the practising analyst may find information, the value of which is increased 
by references to original papers. 
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The main bulk of the work is taken up with an account of the properties and 
uses oi medicinal substances, me ground covered being similar to that dealt with in 
Squire’s “ Companion to the British Pharmacopoeia but, in addition to this, there 
are pages or paragraphs dealing with the following : Analysis of urine, blood, stomach 
contents, water (chemical and bacteriological), milk, butter; tests for carbon mon¬ 
oxide poisoning; bacteriological notes dealing with the characters and methods of 
cultivating and staining the chief organisms associated with specific diseases; the 
preparation of culture media; embalming; and the antiseptic power of chemical 
substances. There are also notes on the Poisons and Pharmacy Acts, a list of 
scheduled poisons, and a glossary in six European languages of words and phrases 
likely to be met with in prescriptions. 

Amongst the new subjects dealt with are lactic acid bacilli and curdled milk prepara¬ 
tions and methods for their examination, organic arsenic compounds, the introduction 
of drugs into the system by electrical means (iontophoresis), and the use of radium 
and its preparations in medicine. A list of some two or three hundred proprietary 
medicines, giving the chief active ingredients stated to have been found in them, is 
the more valuable because the source from which the information is derived is in 
almost every case given. 

It will thus be seen that there is a vast mass of information with much of which 
the practising analyst has little direct concern, but a good deal of which he might 
on occasion find of use. The extremely wide scope is the raison d’iire of the book, 
and at the same time one of its weakest points, so far as the inclusion oi analytical 
matters is concerned. 

Condensation has obviously had to be carried to its extreme limits, and, although 
the style is admirably clear (though not always elegant), it is quite impossible, in 
such brief space as could Jbe afforded to any single subject, to point out the danger 
that may lurk in even the simplest analytical process when in inexperienced hands, 
such as those of the majority of 44 medical practitioners and students,” for whom the 
analytical notes are said in the Preface to be mainly intended. When, for instance, 
the whole art and science of water analysis is dealt with in the space of a page and 
a half, including the preparation of the standard solutions and notes on the inter¬ 
pretation of results, the inexperienced person, with no other book # at hand, is 
naturally led to believe that the subject is a very simple one. How far he might be 
led astray will be obvious when it is mentioned that only a qualitative test for 
nitrates is given—vix., the brucine reaction. 

It is fair to add that such serious omissions are the exception, and that the book 
must be allowed the defects of its qualities. Moreover, it is as a general book of 
reference, and not as a manual of analytical chemistry, that it will appeal to the 
readers of this journal . , 

1 Regarded simply as universal providers of medieo-chemicai learning, it must be 
admitted that the authors have done their work well, and few books of tiifa ldiad i 
contain a greater volume of useful information to the cubic inch. ; „ 
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Organic Analysis Chart. By W. Harrison Martindale, Ph.D. H. K. Lewis. 

Pp. 80. Price 3s. 6d. 

This is a supplement to the above work (p. 39), intended to assist in the recog¬ 
nition of a number of organic chemicals used in medicine. 

The first sixty-three pages arer cfevHfe to a series of tables, which give in the 
briefest possible manner the result of certain chemical and physical tests on the 
selected substances. 

In addition to tests involving the use of certain specified reagents, the action of 
heat, the specific gravity, the melting-point and the solubility or miscibility with 
water or alcohol, are also given. The reagents include acids, alkalis, Fehling’s 
solution, and certain general alkaloidal reagents, and the substances about which 
the information is given—819 in all—include a very large number of bodies nbt at 
all commonly met with, such, for instance; as enesol, ephedrine, hetraline, largin, 
neurodin, and tylmarin. It is, however, rather difficult to account for the selection 
made by the author, because, along with the out-of-the-way substances just men¬ 
tioned, such common things as cane sugar, Isevulose, and dextrose are also referred 
to, and yet others equally common — e.p., glycerol, maltose, and lactose — are 
missed out. 

It is obvious that identification is hardly likely to be arrived at in this way, but 
to render this possible the final fourteen pages of the book are devoted to corroborative 
tests, one or more being given for most of the substances mentioned in the tables, or 
else references are given to larger works. ' 

The idea is a practical one, and as it is applied to many bodies about which 
little information is available, it is likely to be useful to those confronted with the 
problems with which it is meant to deal. Cecil H. Cribb. 

... 

O ' 

IA Chimica delle Sostanze Alimentari. P. ET. Allesandri. Published # by 

U. Hoepli, Milan. Price 6 lire, 50. 

Although this book is only a small octavo volume of 600 pages, the author has 
endeavoured to compress within these limits an enormous quantity of material; for 
it includes not only full descriptive methods for the analysis of water, wine, milk, 
and food products of every description, but also contains sections upon air, petroleum, 
coal-gas, perfumes, and cosmetics. 

The section dealing with water occupies about a quarter of the available space, 
and gives a most valuable outline of the methods of examination and of the various 
points upon which a judgment of the results should be based. It includes illustra¬ 
tions of the unicellular and amoeboid organisms of most common occurrence in 
water. 

The section on wine is also excellent, and includes a description of the various 
maladies to which wine is subject; but in most of the other parts of the hook the 
evils of compression are obvious, and in many instances the methods are not up to 
date. Thus, of the twenty pages devoted to oils, a good deal of the space is occupied 
by descriptions and tables of special hydrometers and of obsolete colour reactions with 
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phurie acid, etc., while no reference is made to Wijs* method of determining the 
ine value. 

In the section upon butter the reader is directed to take 2*5 grms. of fat for the 
ermination of the Beichert-Meissl value, and the author is evidently tinder the 
pression that “ Eeichert-Meissl ” was the compound name of one man, whose 
thod was subsequently modified by Wollny. . 

Points such as these, which might be largely multiplied, are sufficient to show 
t the book is of unequal merit, and does not reach the standard of its first portion, 
most of the sections useful facts and methods may be gleaned, but the reader will 
many cases have need to refer to other books upon the analysis of food. 

C. A, Mitchell. 

e Spabe Spectba of the Metals. By Admiral Geobge E. Gissingk 1910. 

^ London : Bailli&re, Tindall and Cox. Demy 4to. Price 7s. 6d. net. 

/ s 

' is book the author has described the spark spectra of all the metals, with 
S aiding those engaged in the qualitative investigation of alloys or minerals. 

* of all the spectra are quite uniform, and will serve as very handy references 
.risen when any substance is examined spectroscopically with a view of 
ng its metallic constituents. Only the visible region is dealt with, but the 
~ park spectra are sufficiently characteristic over this range for the particular 
n view. Among the spark spectra are included the vacuum-tube spectra of 
vellum, hydrogen, and carbon dioxide. In the text are given careful 
ions for the use of those who are novices in this particular branch of work, 
are also added notes of the most important an&i&aracteristie lines of each of 
eetra illustrated. If any criticism were needed \ might perhaps be said that 
thor is unduly severe when he remarks 'that spectrum analysis is of no use at 
quantitative analysis. He is hardly fair to his own subject in saying this, 
3 it would certainly seem that we have in our hands, as 'the result of Pollok’s 
id that of Count de Gramout, the basis of an accurate quantitative method, 
course, this little book, with its fifty reproductions of spectra, good as they are, 
ank among the well-known spectrographic atlases. This, however, may be 
as a virtue, for it is far easier to recognise a spectrum by comparison with 
)tographs as those of Admiral Gissing rather than with the big maps given 
atlases* 3EL 0. 0. B am. 
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NEW BOOK 


NEW BOOK. 

The Scientist’s Befebence Book and Biabt fob 1911. For James Woolley, Sc 
and Co., Ltd., Manchester. By Chas. Letts and Go. London. 1911. F 
Is. 6d. 

Part L contains lists of Associations, Institutes, Congresses, International Ej 
bition (Turin), etc., Scientific Societies, Bata as to First Aid in poisoning ca 
A calendar, and a “ daily wants ” dictionary then follows, also a series of blank pa, 
for memoranda, telephone numbers, etc. A Biary for 1911, and blank pages 
addresses, complete the part. Part II. is back to back with this, as a duplic! 
pocket-book, and forming the “Scientist’s Reference Book,” with numerous itei 
such as Astronomy; Meteorology; British Weights and Measures; Metric Weigl 
and Measures, etc.; Chemical Terms, Synonyms, etc.; Atomic Weights; Speoi 
Gravities; Physical Constants of the Elements; Formulae and SolubiJi**^| 
Water; Factors for Use in Volumetric Analysis, etc,; Alloys; Scientific Te 
in general use; Laws and Befinitions in Chemistry and Physics; also. 
Human Physiology; Hygiene; Chemical Composition of Food. A series . 
blank pages completes the booklet. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

ANNUAL ADDRESS OF THE PRESIDENT. 

{Delivered at the Annual General Meeting , February 1, 1911.) 

In presenting my annual address, it is my first dnty to refer to the losses we have 
sustained during the session. The year 1910 was shadowed by the tragically sudden 
aVid deeply mourned death of a Sovereign who had so firmly attached to himself the 
affections, not only of his own peoples, but those of foreign nations also. Your 
Council presented a loyal and dutiful address of sympathy to His Majesty King 
George V., and this address was graciously received and acknowledged. 

Of the members of our Society, two have passed away, both of them men of 
mark. One, Dr. J. Campbell Brown, was an original member of our Society, and 
Public Analyst for Lancashire. The second member whose loss we deplore was 
Oscar Gnttmann, the well-known expert on explosives, who was a comparatively 
recent member of our Society. Pour others have ceased to continue their member¬ 
ship ; but we have had, on the other hand, an addition of twenty-one new members* 
including one honorary member, Dr. J. J. Bobbie, Principal of the Government 
Laboratory, whose accession is a source of great satisfaction and pleasure to us. 

Our total membership now amounts to 380, and we are in the healthy condition 
of having a much heavier birth-rate than death-rate. The increase in our member¬ 
ship is, however, not as large as I could wish, although it is very encouraging, 
especially from the point of view of the personnel of our new members. 

I cannot help feeling that there are many of our professional brethren whose 
inclusion in our ranks would very materially add to our usefulness, and I feel sure 
that if members would make a personal effort, an increased membership would be 
obtained. We carefully avoid holding out any pretensions that we, as a Society, are 
a “ qualifying body ’* in any way; but, at the same time, it is imperative to the well¬ 
being of our profession that we should strictly uphold the dignity of our Society, and 
We areeniitled to insist that anyone proposed as a member should be scientifically 
and socially qualified. I would, therefore, urge members to exercise the greatest 
care m the matter of signing proposal forms. It is undoubtedly often difficult and 
unpleasant to refuse to do so f but I would remind members that, in affixing Mieir 
signature to a form, they are accepting a personal responsibility that the 
is sirietiy complying with the requirements laid down in our Articles 
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That membership of our Society does confer a distinction, I would be the last 
ofie to question, but I very strongly deprecate any attempt to make use of the 
membership of this Society as a qualification, and I would appeal to members to 
avoid any appearance of this. One instance occurs to me, and one which I think 
we must all condemn, where a gentleman, who resigned his membership many years 
ago, still describes himself, when he appears in print, as a “Past Vice-President” of 
our Society. In connection with the increase of our membership, it has teen sug¬ 
gested that possibly a resumption of those country meetings, which used to be held 
in former days, would materially assist in creating a greater interest in the Society 
among provincial analytical chemists. The matter is one which I would suggest 
might be carefully considered by the Council. 

The financial statement which our Treasurer has laid before you is, I venture to 
say, extremely satisfactory; and although the available balance at the end of the 
year is less than it was a year ago, it must be noted that there are items of extra¬ 
ordinary expenditure, which largely account-for this—for example, our contribution 
of fifty guineas to the Building Fund of the Institute of Chemistry. There is also 
the item of expenses in connection with the visit of our delegate to the International 
Conference held at Paris, to which I shall subsequently refer. 

Our Treasurer is making timely provision for a serious expenditure which we 
shall in a few years have to face in connection with a new General Index of the 
Analyst. The Society may congratulate themselves on having secured the services 
of a Treasurer who is not merely careful of our present resources, but who looks 
forward to proper provision for future expenditure. You will observe that he has 
taken a step which I am sorry that I failed to do when I held the like office. 
I allude to the exchange of our holding in Government securities to that in Colonial 
securities, yielding a better return of interest, and having practically equal security. 
Consols, as you are aware, have persistently declined in value, and we have had more 
than once to seriously write them down in our books. It is to be noted that, since 
the change effected by Mr. Richmond came into effect, the Consols disposed of have 
fallen in value, while the newly-purchased stocks have appreciated. 

Our Journal, the Analyst, continues year by year to increase, not only in 
substance, but in quality, and it is now more and more widely recognised as the most 
valuable Journal of analytical chemistry. Our most cordial thanks are due to the 
Editor, Mr. Julian L. Baker, for the able manner in which he conducts our Journal, 
and for the care which he exercises in securing abstracts of all important papers 
appearing in foreign and other scientific journals. During each of the last two years 
nearly seven hundred abstracts have appeared in our Journal, while four years ago, 
when Mr. Baker first took over the editorship, only about four hundred abstracts 
appeared. 

The work under our analytical research scheme continues to flourish, and so far 
thirty-four investigations have been undertaken, the results of many of which have 
been published in the Analyst. During 1910 nine investigations were commenced, 
five of which have been completed, and the results published during the year; 
thirteen are not yet completed, and arrangements have been made for several new 
subjects to be taken in hand. I consider that this research scheme is doing most 
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useful and valuable work, and is one which ought to be more actively supported 
than it is. * 

You will notice in the Treasurer’s statement that there is a small deficit 
in the Research Fund, the income of which has not been sufficient to meet the calls 
upon it As you are aware, the scheme was suggested by our Hon. Secretary, 
Mr. Chapman, and the fund was started by the members of the Publication 
Committee, and no definite appeal for funds has been made to the general body of 
our members. The time has now arrived when I think such an appeal might be 
made, and I venture to do so in the hope that many of our members who recognise 
—as they must—the enormous importance and value of the work which is carried 
out under this scheme will generously support it, and put it in such a position that 
the income derived from its Capital Fund will be sufficient to meet the calls upon it. 

At the seven meetings held during the past session, thirty-six papers were com¬ 
municated to the Society, and as the records of these appear in our Journal, I depart 
from the usual practice of my predecessors of giving the list of these papers. It is 
sufficient to say that many of them have been of exceptional interest, and that they 
have dealt with a very wide range of subjects. 

, One of the great disadvantages of our scientific journals of the present day is the 
amount of overlapping which takes place. Abstracts of papers are found dotted about 
here and there, and appear over and over again in different journals, thus involving a 
great waste of time. It would be a great advantage to the scientific world if a 
serious effort could be made to concentrate this work, and to avoid this overlapping. 
Hot only is this the case with abstracts, but papers of a purely analytical interest 
are communicated to societies which are not really directly concerned in the subject. 
I would appeal to members to forgo the natural temptation to come before a larger 
public than our own society can command, and to remember that our meetings are 
those to whieh such papers ought to be communicated. 

Early in June we received, at the instance of the Foreign Office and of the Local 
Government Board, an invitation to send a representative to an International Con¬ 
ference which was to be held in Paris at the end of that month. This Conference 
had been summoned by the French Government to discuss two questions—first, that 
of the Unification of Methods of expressing the Analytical Results obtained in the' 
Analysis of Food Products; mid secondly, that of the Unification of the Methods of 
Analysis. 

The British Government had not been officially represented at previous Inter¬ 
national Conferences on these and kindred subjects, and the Foreign Office thought 
it desirable that on this occasion this country should be officially represented. 

On receipt of the invitation from the Local Government Board, the Council of 
the Society delegated our Hon. Secretary, Mr. Chapman, as their representative. 
The other British delegates to the Conference were : Dr. G. S. Buchanan and Dr. 
fib Sit, Mosier-Williams, of the Local Government Board; Dr. X. J. Bobbie, Director 


of the Goverpment Laboratories; Mr. E. J. Connab, Chief Ghemist of the Customs 
Laboratory ; aud Br. Nestor Tirard, Secretary of the Pharmacopoeia 
the General Medical Council. • $ • V • .• 1 
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Ct|na, Denmark, Greece, Holland, Hungary, Italy, Mexico, Norway, Portugal, 
Sweden, Switzerland, and Uruguay, in addition to the French delegates. Dr. 
Bordas, the Principal of the Laboratories of the French Ministry of Finance, was 
appointed President. The first four meetings of the Conference were occupied with 
the discussion of the Unification of the Methods of Expressing Analytical Results, a 
matter on which it would appear that it should be possible and advantageous to 
come to an International agreement. The French delegates had prepared a state¬ 
ment of their proposals which served as a basis for deliberation. Mr. Chapman, 
in consultation with his colleagues on our Council, had prepared an extremely care¬ 
ful and able memorandum on the subject, and it is a matter of congratulation to 
know that his suggestions not only had the approval of the British delegates, but 
also that many of them were adopted by the Conference. As a result, the final 
report on this portion of the Conference was signed by all the British delegates 
who, however, were obliged to make it clear that, however strongly they might feel 
as to the desirability and advantage likely to result from the adoption of the 
recommendations, they could not be answerable for their adoption in Great 
Britain. 

The question of the unification of methods of analysis was one on which there 
was little probability of any sort of agreement, and the matter was only discussed in 
general terms at the last two meetings of the Conference. It was, however, finally 
resolved that the French Government should consider a scheme for the creation of a 
permanent International Bureau, with laboratories, where the study of methods of 
the analysis of food products, with a view of their possible unification, should be 
carried out, and that this scheme should be submitted as soon as possible to all the 
Governments represented at the Conference. It is a matter to be noted, in connec¬ 
tion with this International Conference, that Germany, a country particularly 
addicted to “ Conferences,” did not send any delegates, 

Mr. Chapman desires to gratefully acknowledge the very courteous and kindly 
manner in which he, as the Society's representative, was received by the French 
authorities. 

In October the Second International Congress of Food Hygiene met at Brussels, 
the Congress being divided into seven sections, when a programme embracing 
Physiology, Physiological Chemistry, Hygiene, Bacteriology, the Analysis and 
Adulteration of Foods,|LegisIation for the Repression of Frauds, Water Supplies, aod 
Alcoholic Liquors was put forward. 

The report of the proceedings of this Congress has not yet been published, but it 
is difficult to believe that a programme so ambitious, and covering so wide a field of 
inquiry, could possibly be adequately dealt with in the four days allotted to it. I 
must confess that I am very sceptical as to the "practical value of these International 
Congresses, and I doubt whether they result in any definite progress being made. 
Indeed, conclusions may be arrived at completely subversive of progress, as was the 
case at the International Food Congress held in Paris in 1909, when it was decreed that 
boracic preservatives were absolutely necessary in the manufacture of butter, and 
that the u standard water-content ” of butter should be l * raised from 16 to 18 per 
cent.” We had appointed delegates to this Congress, but, as they were unable to 
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be present, we bad to be content with publicly protesting against the decisions 
arrived at. 

There has been, during the past year, a considerable agitation with the view of 
directing attention to the administration both of the Sale of Food and Drugs Act, 
and of the Fertilisers and Feeding Stuffs Acts. In March a Conference, organised 
by the County Councils’ Association, was held in London, at which, although we, as 
a Society, were not officially represented, several of our members holding appoint¬ 
ments under these Acts attended at the request of the County Councils. A number 
of resolutions were passed, at this Conference, to some of which I will now briefly 
refer. 

With regard to the Fertilisers and Feeding Stuffs Acts, a resolution was passed 
to the effect that, in cases where samples are taken by an official sampler, ** the ten 
days’ limit should be extended to twenty-one days.” It was also resolved that it 
was a matter of urgency that the question of “ standards ” under the Fertilisers and 
Feeding Stuffs Acts should be dealt with by an expert Board of Reference. 

Under the Sale of Food and Drugs Acts it was recommended, (1) That it would 
be desirable if wholesale manufacturers could be brought within the provisions of the 
Food and Drugs Acts with regard to the taking of samples; (2) that the powers 
of vendors to contract themselves out of the Acts by means of a notice should be 
severely restricted; (3) that the British Pharmacopoeia should be made a legal 
standard for medicinal articles, but not until the new edition was compiled by the 
General Medical Council. On the question of " standards and definitions,” it was 
resolved that the Local Government Board should have power to fix standards and 
definitions of purity for articles of food, and to order the nature and amount 
of preservative or other ingredient in any article of food to be declared on the label 
It was also resolved that the Board of Agriculture should have power to fix “ stan¬ 
dards ” for milk, cream, butter, or cheese, which should be conclusive evidence as to 
their not being genuine, and not merely raise a presumption until the contrary wane 
proved. They also recommend that an expert Board of Reference should be consti¬ 
tuted to decide controversial questions of chemistry, hygiene, or physiology. 

The questions of standards and definitions was referred to two of the Public 
Analysts who were present at the meeting, Mr. Hinks and Mr. Duncan, with a view 
to obtaining the opinion of representative analysts as to the framing of a list of 
articles for which it would be advantageous that there should be official fixed stan¬ 
dards and definitions of purity. These gentlemen reported that the result of their 
inquiries did not justify them in making specific recommendations, and that the con¬ 
sideration of these questions could only be taken in hand in detail by a representative 
body such as the Society of Public Analysts or by an expert Board of Reference. 

The President of the Local Government Board subsequently received a deputa¬ 
tion of the County Councils’ Association, and expressed himself as being in complete 
sympathy with their objects. He pointed out the difficulty of introducing fresh 
legislation on the subject, and the enormous amount of opposition any amendmen t 
.of the-Acts would give rise to. He suggested that a simple Bill 
Government Board the power of determining questions of trade 
enabling it to issue regulations which would have -sta&ifceryi fsi wM 
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possible solution of the difficulty, and informed the deputation that he would 
arrange that some of the staff of his Department should confer with members of the 
deputation to see whether it would be possible to introduce legislation to meet the 
case. 

The question of any amendment of the Sale of Food and Drugs Acts is one in* 
which we as a Society are profoundly interested, and I venture to say that our 
views, as representing the Public Analysts of the kingdom, must have the most 
prominent and careful consideration if any real advance is to be made. 

The difficulty of getting Parliament to move in the matter is well known. There 
are, no doubt, advantages in engineering a popular crusade against adulteration. 
The danger, however, lies in the tendency of all such movements to run riot in the 
effort to attract public attention and interest. As an example of this I would remind 
you of what took place last year at the Pure Food Exhibition, when most outrageous 
statements were made in the public Press as to the manner and extent to which 
different foods, as supplied to the public, are adulterated. 

There is no question that there is a crying need for revision of our Food Acts, 
and to strengthen them in such a way as will enable the widespread and skilful 
tampering with our food products to be checked. It is, I think, most unfortunate 
that, when the amended Act of 1899 was introduced, the most important recom¬ 
mendation of the Select Committee of the House of Commons on Food Products 
Adulteration (which reported to Parliament in 1896} was not acted upon. I refer to 
the formation of a Court of Reference, which should have power to decide as to what 
does or does not constitute adulteration, and which would be competent to deal with 
the question as to whether the many trade practices which have grown up in con¬ 
nection with the manufacture and preparation of so many of our foodstuffs are 
legitimate or otherwise. t; * 

* With all endeavours in the direction of bringing pressure to bear on the 
authorities responsible for the administration of the laws against adulteration, we 
as a Society have the most cordial sympathy; but, at the same time, we recognise 
that the'Whole subject bristles with difficulties, and requires handling with the 
greatest care, and by people who are thoroughly conversant with ah sides of the 
question. The protection of the public against adulteration is a function of the State, 
and cannot be delegated to any self-constituted body, no matter how good and dis¬ 
interested the motives of that body may be. I think it is necessary to point out to 
Public Analysts that their duty lies solely in the direction of the detection and 
prevention of fraud. 

It has been urged sometimes that it is not Mr that the vendor of any article 
coming under the Food and Drugs Acts should be held liable for any occasional 
fault which can be discovered, while he is prevented from utilising the benefits which 
would accrue to him as a trader were equal prominence given to the satisfactory 
reports received upon his products. I maintain most strongly that it is no part of 
the duty of the Public Analyst to push the business of trade rivals in this way, and 
that it is especially incumbent upon members of our profession who hold official 
public appointments to avoid giving reports to traders for the purpose of advertising 
their wares. 
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The suggestion that official standards should be laid down for all articles coming 
under the Food and Drugs Acts and the Fertilisers and Feeding Stuffs Acts is one 
which appeals to many as the simplest and most satisfactory solution of the difficulty; 
but, apart from the practical impossibility of definitely fixing the composition of food 
products which naturally show very wide variations, there is in some cases the 
objection that the fixing of such standards will inevitably tend towards the lowering 
of the general quality of the article. That this has actually taken place is strikingly 
shown in the case of butter. The fixing of a maximum limit for the percentage of 
water has undoubtedly resulted in an enormous increase in the number of samples 
which are found to contain an amount of water closely approximating to this 
maximum. 

During the past year there have been, so far as I am aware, no High Court 
decisions in food and drugs cases which have had an important bearing upon the 
carrying out of the Acts. 

In the inferior courts, however, several cases have occurred which strikingly 
show the necessity of an authoritative tribunal which will enable courts to decide 
whether a particular practice of a trade is legitimate or otherwise. It is satisfactory 
to note that a magisterial decision has been given to the effect that “ golden syrup ** 
is a definite article, and is understood by the public to be w refined treacle.” Convic¬ 
tions for selling as “ golden syrup ” a syrup containing large admixtures of glucose 
syrup have been obtained, in spite of the contention that such syrups were 
u improved ” commercial products. 

The cases dealing with the question of what is cocoa are of special interest. 
Public Analysts who have been investigating this matter very thoroughly found that 
there was an increasing trade practice of mixing "the ground shell, removed in the 
manufacture of high-class cocoa, with much of the other cocoa sold to the public. 
Several prosecutions were instituted in cases where the samples of cocoa were 
certified to contain from 35 to 60 per cent, of cocoa-shell, and the magistrate, alter 
hearing evidence to the effect that the maximum amount of shell which cocoa would 
naturally contain if none of the shell were removed in the manufacture was about 
12 per cent, decided that cocoa containing added cocoa-shell was not cocoa, and 
convicted the vendors. This decision, however, has not long remained unchallenged, 
for in a recent prosecution for the sale of cocoa containing 18 per cent, of added 
shell, the same magistrate, after hearing much conflicting evidence from experts and 
manufacturers, dismissed the summons. 

It must be welcomed as a significant sign of progress that during the term 
of office of the present President of the Local Government Board a special Food 
Department has been organised, under the direction of Dr. Buchanan as Chief 
Inspector of Foods. 


iNfi Buchanan, in addition to receiving the assistance of several Medical 
Ih&p6i^ now been able to add to the equipment of the Board a weR-appointed ; 
chemical laborafesry, and it is gratifying to state that a member of our putessto i 
and of our Society, Dr. Monier-Williams, has been 1 chosen to ©o-opeaatowifife 
Dr, Buchanan in the direction of this laboratory. ■ ' '■]. i; L ; Sllll 

Several ha^ useful ; ; ham vwt 5 
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reports dealing with the facing of rice, the use of preservatives in cream, and the 
various methods of preserving meats imported into this country, have been issued, 
and others are in course of preparation. 

One cannot help feeling that, if some such step had been taken thirty years ago, 
it would have been of immense advantage; but we must, at any rate, be glad that 
so necessary a step has at length been taken. 

The position of the Public Analyst is one which gives rise to a feeling of con¬ 
siderable anxiety as regards the future. The responsibility and the amount of work 
devolving on him increases year by year, and he has to be constantly on the alert in 
order to be able to cope with new and subtle forms of food sophistication. It cannot 
be denied that the Public Analyst has never had that recognition which he ought to 
have had. This I attribute in great measure to the indifference of the State to 
science in general and to chemistry in particular, which has so long prevailed. 

When the Sale of Pood and Drugs Act was first brought in, the science of food 
analysis was in its infancy, and the number of men really competent to undertake 
the responsible work of Public Analysts was extremely limited. The department, 
moreover, responsible for the Act—the Local Government Board—was guided, and 
always has been, in great measure, by medical authority, and, in controlling the 
appointments under the Act, has too often in the past failed to recognise the all¬ 
importance of chemical qualifications. Indeed, I believe that their former ideal of a 
Public Analyst was a medical man who had acquired some chemical training. 

We are fully alive to the fact that there are, and have been, medical men with 
chemical qualifications of the highest order, who have rendered most valuable 
service to the profession of analytical chemistry, but it must be admitted that such 
men are the brilliant exceptions, and that the training in chemistry of the average 
medical man—even when supplemented by special work in connection with Public 
Health diplomas—cannot be regarded as in any way sufficient to qualify him for 
carrying out the duties of a Public Analyst. 

We gratefully recognise that a very great change has been effected in the views 
held by the Local Government Board as to the importance of a proper chemical 
training such as is insisted upon by the Institute of Chemistry, and that now the 
diploma of this body is treated as a necessary qualification. The attitude of the 
Local Government Board in the past has naturally tended to shape that of local 
authorities, and the office of Public Analyst is too frequently regarded as an altogether 
inferior department of the Medical Officer of Health. 

The Local Government Boaril has shown itself to be in accord with the efforts 
of the Institute of Chemistry and of our own Society to improve the status of the 
Public Analyst, and by their refusal to confirm appointments of men who have not 
the requisite chemical training, and by their clearly expressed disapproval of the 
practice of many local authorities of offering the position of Public Analyst to com¬ 
petitive tender, have done much to remove serious grievances. The Board, however, 
have not the control over local authorities which it is desirable they should have, 
and the Public Analyst has not that security of tenure of office which it is not only 
in his interest, but in that of the public, which he should have* 

In the matter of the remuneration of the Public Analyst, the Board profess 
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themselves unable to interfere, even when the remuneration is, in their opinion, 
utterly inadequate. The difficulty of this question is aggravated by the fact that so 
many analysts have, in their anxiety to secure positions, indulged in a system of 
wholesale undercutting of fees. Local authorities cannot be blamed if, regarding— 
as they naturally do—the question of economy in the administration of the Acts as 
one of the most important points, they take advantage of the willingness of properly 
qualified men to work under unremunerative terms. Recent cases which have 
occurred in Ireland show to what a deplorable condition things may be brought by 
this altogether unprofessional competition to secure appointments. 

The proper training of a Public Analyst involves a long and expensive course of 
study and practice, and if in future the professional emoluments of Public Analysts 
is to be placed on a low scale, it is difficult to believe that the rising generation of 
chemists will be willing to undergo the severe course of training required of them. 

There is no use shutting our eyes to the fact that the obvious tendency of the 
present day is for local authorities to make the Public Analyst a u whole time ” 
officer, and with this it would appear that the Local Government Board is in com¬ 
plete sympathy. In a Memorandum recently issued by the Board, there was a 
strong recommendation to local authorities that Medical Officers of Health should 
not be engaged in private practice, and that appointments should be arranged so as 
to secure the “ whole time ” services of this officer. Special stress, however, was 
laid on the necessity of local authorities offering adequate remuneration in order 
that the services of well qualified men might be secured and retained- One could 
wish that similar directions as to remuneration could be given in the case of the 
appointments of Public Analysts, for it would be a misfortune if these appointments 
were in the future to be so inadequately paid as to fail to attract the services of men 
of standing in the profession. 

Personally, I cannot help feeling that there are decided disadvantages from the 
point of view of the public interest in placing the analyst in a position of complete 
dependence upon local authorities. 

Another point which I think has acted detrimentally to our interests is the 
lamentable ignorance of the public generally as to the proper me a n ing and function 
of a “ chemist.” Unfortunately, the title of “ chemist ” is, by Act erf Parliament, 
ear-marked as belonging to pharmacy, and a large proportion of the public consider 
that the profession of analytical chemistry and the compounding and sale of 
medicines are occupations properly carried on by one and the same person. This 
idea is not confined to the man in the street, who nsay be excused for ignorance, but 
is shared in by intelligent people who ought to know better. I have a painful 
recollection of the remark made by one of the most learned Lord Justices—on the 
occasion of one of the dinners of the Institute of Chemistry at which he was an 


honoured guest—who, in replying to a toast, clearly showed that he confused the 
functions of an analytical chemist with those of the druggist 

ythm pm legislation was introduced which gave mm to the term u chemist** 
and " the professional chemist, as we xmderstand him, may be &sM notto 

have existed, hut I t h in k the time has now come when it would he very .% - 

some steps ccmfesion,a^ that, the teo^ ft 
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In concluding my address, I must express my most heartfelt appreciation of the 
honour that has been conferred upon me, and the fact that the Society has seen fit 
bo do this in the case of two members of the same family, confers on that family a 
unique distinction. To my colleagues on the Council, and especially to our secre¬ 
taries, I would wish to express my most grateful thanks for the assistance they have 
so continuously given me during my term of office. 


* # ❖ 4* 


WALDEMAR FISCHER’S MODIFICATION OF VOLHARD’S METHOD FOR THE 
VOLUMETRIC ESTIMATION OF MANGANESE, AND ITS COMPARISON 
WITH OTHER WELL-KNOWN METHODS.* 

By EDWARD CAHEN, A.R.C.Sc., E.I.C., and HARRY F. V. LITTLE, 

A.R.C.Se., B.Sc. 

(Bead at the Meeting , December 7, 1910.) 

An examination has been made of the modification recommended by W. Fischer 
(Zeitsch Anal Chem., 1909, 48, 751; Analyst, 1910, 35, 80) of Volhard’s well- 
known method for the determination of manganese, with the object of determining 
its degree of accuracy and of applying it to the estimation of manganese in high- 
grade ores and alloys. A detailed account of the results is recorded below, from 
which it will be seen that the process compares very favourably with several other 
well-established methods. 

1. Examination of Fischeb’s Modification of Yolhaed’s Method. 

Volhard’s method (Anncden f 1879, 198, 318) for the estimation of manganese 
consists in titrating a hot solution of manganous sulphate containing zinc sulphate 
with potassium permanganate, when manganese dioxide is precipitated, a reaction 
occurring which is essentially represented by the equation ?■ 

3MdS 0 4 + 2KMn0 4 + 2H g O = 5Mn0 2 + K 2 S0 4 + 2H a S0 4 . 

The end of the titration is reeognised by the supernatant liquid acquiring a faint 
permanent pink coloration. 

Few analytical methods have been subjected to more criticism and modification 
than that just outlined, and the numerous though frequently conflicting statements 
concerning it that have appeared from time to time at least indicate that the method 
is one that appeals to the practical chemist. It has been generally recognised that 
the method gives low results, which is not surprising when the extreme difficulty of 
precipitating manganese exclusively in the form of dioxide is remembered (c/. Wright 

* This work was carried out according to the terms of the Analytical Chemistry Investigation 
Scheme, and part of the cost was covered by a grant from the Research Fund. * 
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and Menke. J, Chm. Soe., 1880, 37, 22; Gorgeu, Bull. Soc. Chim 1898, 11 [iil], 
$90; Gooch and Austin, Amer. J. Sci., 1898, 5, 260). The presence of chloride 
is generally held to lower the results still further. An often-used modification of 
Volhard’s procedure consists in titrating in the presence of suspended sine oxide or 
calcium carbonate, which neutralises the acid formed during the titration. The 
temperature of titration also influences the results. It will therefore be apparent 
that accurate results cannot be expected from any of the usual modifications of 
Volhard’s method unless the working value of the permanganate solution is 
empirically fixed by titration against a known amount of pure manganese salt 

The procedure recommended by Fischer (loc. tit,) claims to yield accurate results 
even in the presence of chloride in high concentration, while the permanganate may 
be standardised with sodium oxalate; it is said that the precipitated manganese 
dioxide contains the theoretical amount of available oxygen. The following account 
of the method is quoted from the Akauvst (loc, tit.) : 

"The solution of manganese in hydrochloric or sulphuric acid is diluted to 
500 ac,,. neutralised with caustic soda until a slight precipitate persists on shaking, 
and the precipitate just redissolved by cautious addition of dilute sulphuric acid. 
One grm. of freshly ignited zinc oxide and 10 gnus, of zinc sulphate are next added, 
the solution heated to boiling, and titrated hot with permanganate. When the 
colour of the permanganate is no longer discharged, 1 c.e. of glacial acetic acid is 
added. The colour usually disappears, and the precipitate settles instantly. Per¬ 
manganate is then added drop by drop until the solution becomes permanently pink, 
when the total consumption of permanganate accurately measures the manganese 
present” 

To the above description it should be added that Fischer directs that the titra¬ 
tion should be performed with frequent boiling and shaking, and that in the absence 
of chloride the quantity of zinc sulphate should be increased (about 10 grms. hoar each 
10 c.c. ^ KMn0 4 required). 

From the equation given above it will be seen that 1 c.c. of permanganate 
only corresponds to0*001648 grm. of manganese present as manganous salt; and, 
consequently, an error of 0*2 c.c. only corresponds to 0*00033 grm. of manganese. 
Nevertheless, this means an error of 0*6 per cent, in a titration requiring 33 cj©. 
The relatively large percentage error corresponding to an actual error of a fraction 
of a milligram of manganese does not appear to have been properly appreciated by 
several other workers (c/. von Longi and Camilla, Qazz^ 1897, 27» 97), who have 
reported favourably of procedures which lead to actual errors of several times the 
magnitude mentioned above. 

Materials Employed — (a) Potassium Permanganate.—The purest commercial 
salt was twice rocrystallised from water at 65° to 70° C., and Mm product dried over 
sulphuric add 

(&) (c) (d) Manganous Sulphate, Sodium Chloride, Zinc Sulphate. —The purest 
commercial preparations were used. Filtered solutions of the two latter salts of 
known concentration were measured out as required. 

* By decimormal permanganate is hers meant the usual solution, containing t*I€ gnus, of the ttl 
p m litre, which m dmtB&meliM acid solutkm.' ., . ■ : j . ;; ' * :; 
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# . (e) Zinc Oxide ,—Pure precipitated zinc oxide was calcined in a muffle furnace. 
It was tested for impurity by de Koninek’s method (J. Soc. Chem. Ind.> 1905, 24 , 
152), with negative results. 

(/) Glacial Acetic Acid. —Kahlbaum’s purest preparation was usually employed, 
but the best commercial acid was found to contain nothing oxidisable by per¬ 
manganate. 

The majority of the test analyses were carried out by the following method, 
which was used in a series of experiments by Fischer: An approximatelyper¬ 
manganate solution was prepared, and portions of 50 c.c. accurately measured out 
and evaporated to dryness with concentrated hydrochloric acid. The resulting 
manganous chloride was dissolved in water, rinsed into a litre flask, the requisite 
amounts of sodium chloride and zinc sulphate added, and the solution titrated by 
Fischer's process with the remaining permanganate solution. The theoretical volume 
of the latter required is 33*33 c.c., as will be seen at once from the equation, and 
three times the actual titration error in c.c, gives the percentage error. 

It was originally intended to observe accurately the end-point obtained before 
the introduction of the acetic acid, and then to finish the titration in acetic acid 
solution; but it was soon found that this would consume considerable time without 
yielding results of any practical value. The accurate observation of the first end¬ 
point was therefore given up; the titration was carried out in the presence of zinc 
oxide until within about 1 c*c. of the theoretical value, when the acetic acid was 
added and the titration accurately finished. 

As the result of a large number of test experiments, which frequently led to 
most curiously inconsistent results, it was eventually concluded that the titration 
cannot be completed in boiling solution, as directed by Fischer, since under these 
circumstances it is not possible to rely upon obtaining a definite end-point. Subse¬ 
quently, it was discovered that this point had been insisted upon by von Longi and 
Camilla (fce. cit.) in their interesting review of Volhard’s method. The disappearance 
of the permanganate end-point in boiling solution is probably accelerated by contact 
with the manganese precipitate, in view of the well-known instability of perman¬ 
ganate in the presence of the solid dioxide {Morse, Hopkins and Walker, Amer. 
Chem. J., 1896, 18 , 401). 

The following method, differing very slightly in detail from Fischer’s, can be 
relied upon to afford satisfactory results: 

The neutral solution of manganese salt, containing 10 grms. of zinc sulphate, is 
diluted to 500 e.c. and heated to boiling. One grm. of freshly ignited zinc oxide is 
then added, and the solution titrated with permanganate, with frequent heating to 
boiling, and shaking, until the permanganate is no longer decolourised. The solution 
is then cooled under the tap for a minute or two, 1 to 2 c.e. of. glacial acetic acid are 
added, and the liquid thoroughly shaken. The hot but not boiling liquid is then 
titrated further with permanganate, added a few drops at a time, with vigorous 
shaking for half a minute after each addition, until the supernatant liquid retains its 
pink colour after being well shaken several times. The end-point is then reached, 
and the pink coloration will persist, as a rule, for one or two hours. 

In this form, Fischer’s process leaves little to be desired as far as accuracy is 
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concerned, while the remarkable manner in which the precipitate subsides after the 
addition of acetic acid enables the titrations to be finished with the greatest ease. 

The results obtained are summarised in Tables I. to IV. Those given in 
Tables I., II., and IV., represent mean values, each experiment having been repeated 
several times, with concordant results. The weights of zinc sulphate specified refer 
to anhydrous salt; it is not clear from Fischer's paper whether he means anhydrous 
salt or heptahydrate. The results have not been corrected by ” blank experiments,” 
which fact may partly account for the rather high results obtained in the presence of 
large amounts of sodium chloride and zinc sulphate. 

Table I. shows that accurate results are obtained when chloride is present to the 
extent of 10 grins, of sodium chloride; further, that there is little necessity to 
increase the quantity of zinc sulphate beyond 5 grins. The comparative results of 
Table II. Bhow that an increase in the amount of chloride present from 10 to 40 grms. 
of sodium chloride has no influence on the accuracy of the results. Also, that in 
the total absence of chloride the quantity of permanganate required for titration 
increases slightly with an increase in the quantity of zinc sulphate present, the 
results being rather low when little zinc sulphate is added. The quantity of this 
salt recommended by Fischer (loc. ciL , p. 53) seems, however, unnecessarily large, 
and it is preferable to operate in chloride solution rather than increase the amount 
of zinc sulphate present beyond 10 grms. 

Table L 


These values were obtained from manganous chloride, prepared, as described 
on p. 53, from 50 c.e. of the same permanganate used for the titration. 



EMn0 4 (theory 

for titration) = 33*33 e.cm. 



ZnS0 4 . 

NaCl. 

KMn 0 4 . 

ZnS0 4 . 

3T*C1. 



Grms. 

Grms. 

O.C. 

Grms. 

Gnus. 


5 

0 

33-40 

5 

5 

33-30 


10 

0 

33-40 

10 

5 

33-45 


• 30 

0 

33-50 

20 

5 

... 33-40 


5 

2 

33-30 

5 

10 

33-35 


10 

2 

33-40 

10 

10 

33-45 


— 30 

2 

33-40 

20 

10 

33-45 




Table II. 






MnS0 4 soln. = 6 grms. per litre. 
25 c.c. used in each experiment. 




,, SaSO. 

NaCl, 

KMnO.. 

ZBSO 4 . 

NsCl. 

KMbO.. 


,*l Gems* 

Grms. 

C.C. 

Grms, 

Grms. 

c.o. 



5 

30-55 

5 

40 

30-65 


, :4 

10 

30-55 

10 

40 

3000 



,...; .20, 

30-60 

5 ... 

0 

... 30-40 


-5 ' 

ao 

30-55 

10 ... 

0 

90-50 ‘ 


1 10 

... 20 

30-50 

15 ... 

0 

■... ! ',: sorso 

* j | ■ 

5 

, : '■ so . 

30-55 

... 30 

0 


iif? 

<v 20 '■ 


... 30-60 



I.'^ 

1-fil 
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Table IIL shows that, by increasing the concentration of the permanganate 
employed, it is possible to titrate accurately twice the quantity of manganese that 
can usually be conveniently taken, 

Table III. 


f EMn0 4 used. Amount reduced - 50Tl*c.e. 
Theory for titration — 33*41 c,c. 


ZnS0 4 . 


NaCl. 

KMn0 4 . 

Gnns. 


Gnns. 

0 . 0 . 

10 


10 

33-45 

10 


20 

33-50 

10 


30 

33-45 

5 


0 

33-30 

10 


0 

33-45 

20 

... 

0 

33-40 

30 

... 

0 

Table IV. 

33-45 


50T1 c.c. KMn0 4 soln. reduced and titrated. 
25 c.c. KMn0 4 (approx. ■^ r ) = 24-66 c.c. Na 2 S 2 0 3 . 
Theory for EHn0 4 -~ 33*41 c.c. 


1. 

ZaS0 4 . 

Grms. 

2. 

NaCl. 

Gnns. 

3. 

KMn0 4t 
G.C. to 
End-pt. 

4. 

EMn0 4 , 
Total Vol. 
added. 

5. 

n%s,o 3! 

0.0. for 
Ppt. 

6 . 

KMn0 4> 
Eqniv. to 

0. 

7. 

Na 2 S 2 0 3 , 
C.C. for 
Filtrate. 

8 . 

KMn0 4 , 
Equiv. to 
4-7. 

10 

0 

33-40 

34-50 

3310 

33-55 

1-05 

33-44 

10 * 

5 ! 

33-45 

34-50 

32-96 

33-41 

1-00 

33-49 

10 

10 

33-48 

34-50 

33-05 

33-50 

0-98 

33-51 

10 

20 

33-45 

34-50 

3304 

33-49 

1-00 

33-49 

10 

30 

33-55 

34-50 

33-05 

33-50 

0-85 

33-64 

10 

40 

33-55 

34-50 

33-05 

33-50 

0-80 i 

33-69 

10 

50 

33-55 

34-50 

33-02 

i 

33-47 

0-89 

33-60 


Table IV. summarises the results of experiments made to determine the oxidising 
power of the precipitate. After titrating in the manner previously described 
(p. 54), a slight excess of permanganate was added to the solution, and the whole 
s h aken vigorously for several minutes. The solution was teen cooled, tee precipitate 
filtered off on asbestos, and its available oxygen determined by dissolving in dilute 
hydrochloric acid and potassium iodide (Pickering, J. Chem. Soc ,, 1880, 37, 128), 
and titrating tee liberated iodine with sodium thiosulphate, itself standardised 
against tee permanganate solution. The excess of permanganate in the filtrate was 
also determined iodimetrically. The results obtained by these two processes are 
seen to be in substantial agreement with those obtained by direct titration with 
permanganate. 

In applying Fischers process in actual practice, a difficulty arises unless the 
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volume of permanganate required is known to within 3 or 4 c.c., since, owing to the 
slowness with which the finely divided precipitate settles in the presence of zinc 
oxide, the time required for a titration is unduly prolonged, and the first end¬ 
point is difficult to observe. The simplest method of avoiding this is to conduct 
duplicate titrations, as recommended by Fischer. If the acetic acid is added in one 
case before the addition of any permanganate, a low result is obtained; but the 
titration is rapidly effected, and the result serves as a useful guide in the titration 
proper. An alternative procedure to obtain a preliminary result quickly consists in # 
adding several grams of zinc oxide, omitting the zinc sulphate, and titrating in nearly 
boiling solution. The experiments recorded in Table IV. naturally suggest a back¬ 
ward titration method; the procedure necessary will be obvious from what has been 
already said. 

2. Comparison op Fischer’s Method with Other Methods. 

The practical value of Fischer’s method has been tested by applying it to the 
estimation of manganese in three specimens of ferromanganese. 

The finely divided samples (1 grm.) were dissolved in 25 c.c. strong hydrochloric 
acid, the solutions oxidised with 10 c.c. nitric acid, and evaporated to a small bulk; 
25 c.c. hydrochloric acid were again added, and the evaporation to a small bulk 
repeated. The solutions were diluted to 300 e.c. with cold water, and zinc oxide 
added little by little, with*shaking, until the precipitate suddenly coagulated. The 
liquids were then diluted to 1 litre, filtered through dry papers from ferrie hydroxide 
and zinc oxide, and aliquot parts (100 c.c.) of the filtrates measured out and titrated. 
The error caused by neglecting the volume of the precipitate is inappreciabla The 
permanganate solution was conveniently made to contain 3*5 grins, per litre, and 
was standardised against pure sodium oxalate (Sorensen), which is undoubtedly one 
of the most accurate methods that can be employed for this purpose. 

It should be mentioned, in passing, that the commonly-employed zinc oxide 
method of separating iron from manganese does not always lead to satisfactory 
results, although it is not possible to assign the reason. 

The method outlined above can be easily carried out in an hour and a hail, and, 
of course, a number of analyses can be finished in proportionately less time. 

For purposes of comparison, the samples have also been analysed for manganese 
by the following three well-known methods: 

(a) Basic Acetate Separation and Subsequent Gravimetric Estimation of Manganese 
as —The separation of the iron was effected twice with ammonium acetate 

in the usual manner. The manganese precipitate was crashed to powder after a 
preliminary ignition, and then ignited in the muffle to constant weight. This 
method appears to give much better results than the statements of some of its critics 
wmM lead one to expect (cf. Saniter, J. Soc. Chem. Ind., 1894,13,113). 

Process,—This was carried out a<axtfding to the prooa® 

Iteddrop and Bamage {J. Chem, Soc^ 1895, @7, 238), except that oaij ha lf tip 
amount of manganese was employed, and ferrous sulphate wfus j 

hydrogen peroxide, as recommended by Brearfey and Xbbotao© 
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84, 247). For accuracy, rapidity, and simplicity, this method leaves nothing to be 
desired. 

( o ) Pattinson’s Process. — This was carried out as described by Pattinson 
(J, S f oc. Ghem . ImL, 1891, 10, 337) ; bromine-water was the oxidising agent 
employed. It was preferred to standardise the bichromate solution employed 
upon the precipitate obtained from a known amount of manganese chloride (prepared 
by reducing a weighed quantity of pure permanganate) rather than with iron wire or 
ferrous ammonium sulphate; the latter procedure led to slightly higher results. It 
is necessary to point out, moreover, that commercial ferric chloride contains an 
appreciable quantity of manganese ; consequently, if ferric chloride is added to the 
solution as Pattinson directs, the amount of manganese contained therein* should 
be allowed for, or an error of 0*4 to 0*5 per cent, manganese may be thereby intro¬ 
duced in dealing with an 80 per cent, ferromanganese. By standardising the 
dichromate on pure permanganate to which has been added an amount of ferric 
chloride equal to that used in an estimation, and arranging that the volume of 
standard solution required shall be approximately equal to that used in an actual 
analysis, the error due to this cause may be eliminated. 

The results obtained are summarised in Table Y. The agreement is very satis¬ 
factory; the data given are the mean values derived from several concordant 
analyses, and not “ selected ” from a number of results. It will be observed that 
the results obtained by Pattinson’s method, employing ferrous ammonium sulphate 
as standard, are rather higher than those obtained by the comparative method or 
by other methods. It has not been found possible to duplicate the results obtained 
by Mr. J. E. Stead,f and which he forwarded after the results by the first three 
methods mentioned in Table V. had been obtained. It was at bis suggestion that 
Pafcfcmson's method was then tried, with the foregoing results. For very kindly 
supplying the samples of ferromanganese for analysis, and forwarding his own 
analytical results for the manganese, the authors wish to express their cordial 
thanks to Mr. Stead. 

In confirmation of the substantial accuracy of the results set out ia Table V., 
the following analytical results are appended (Table YL). The results for iron are 
probably rather high, since the alloys were dissolved in hydrochloric acid and the 
iron determi n ed gravimetrically; but they are sufficiently accurate for the purpose. 
For assistance in estimating the carbon , and for the loan of the necessary apparatus, 
the authors wish to acknowledge their indebtedness to Mr. A. E. Wraight. 

Fischer’s method has also been tried on two samples of pyrolusite; the results, 
with comparative data by two other methods, are set out in Table YII. It will be 
seen that here, again, the agreement between the volumetric methods is very satis¬ 
factory, while the gravimetric results are distinctly higher. This is in accordance 
with Saniter’s remarks upon the gravimetric method as applied to ores (J, Soc. 

* This is readily determined by boiling with ammonia and a little hydrogen peroxide, dissolving 
the washed precipitate in nitric arid and a little sulphurous acid, and estimating the manganese by Hie 
bismntbaiemethod. 

t The results obtained by Mr. Stead were 82*02 per cent., 80*06 per cent., and 60*50 per cent, 
respectively. 
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Chern. Ind. y 1894,13,113); in the above analyses the manganese was precipitated 
with bromine and ammonia directly in the filtrate from the basic ferric acetate. 
The volumetric methods are therefore to be preferred to the gravimetric process, 
unless the latter is carried out in a more refined manner, taking the necessary 
precautions to prevent co-precipitation of other metals, and analysing the final 
precipitate for impurities; it then becomes too tedious for technical work. 

Table V. 


Sample of Ferromanganese. 


Method of Analysis. 


i 

i 

i 

No. 75. 

No. 63. 

V olhard-Mscher ... 

80-95 

79-15 

59*47 

Bismuthate ... . 

80-92 

79-15 

59-61 

Gravimetric . 

80-98 

7901 

59-77 

Pattinson (comparative) ... 

„ (standard ferrous am¬ 

80-93 

j 

79-12 

j 

59-44 

monium sulphate)... 

81-21 

! 1 

79-41 

59-65 

j 


Table VI. 


Ferro. 

Iron. 

Car be®. 

| Silicon. 

Phosphorus. 

f 

| Manganese. 

No 80 ... 

11-92 

6-75 


0-15 

By Difference. 
80-68 

From Table V. 

80-95 

75 ... 

13-48 

6-73 

0-56 

0-21 

7902 i 

79-11 

„ 63 ... 

33-52 

6-03 

0-64 

i 

0-05 

59-76 1 

59*57 


Table VII. 



W. 

E. 


Method of Analysis. 


VoLhard - Fischer. 

Bismuthate. 

Gravimetric. 



Authors. 

Biley and Harbord. 

48*75 

48-72 

49-48 

49-63 

50-35 

50-50 

51-33 

51-34 


authors’ grateful acknowledgments to Mr. J. R. Stead and Mr. B. A. 
Wraight have been steady expressed; it remains, in eondosfon, for than to express 
their ttoks to Miss Helen Cunningham for kindly translate von araij 

Camilla’s f lb Messrs. Riley and Harbord for supplying the pyrcteitee, 
with their own analytical resulte for the same, and, filially, to Mr. A. f**~***^ 

-» -» > * _ *» _ 1 _A It_a— 1 


for the 


l them throoghoat the course of the 
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NOTE ON THE COMPOSITION OF BRITISH WINES. 

By EDWABD RUSSELL, B.Sc., F.I.C., and T. R. HODGSON, M.A., E.I.C. 
[Bead at the Meeting , December 7,1910.) 

The absence of any analytical data bearing upon the composition of British wines, 
and the infrequent submission of these substances under the Eood and Drugs Act, 
led us to obtain a few specimens for the purpose of comparing the analyses with 
those from two samples collected under the Act. 

The wines were supplied to us under ordinary retail conditions of purchase. 

The following table gives the composition of the specimens: 


Ginger Wine. 



1. 

2. 

3. 

4. 

5. 

6. 

7. j 

8. . 

Specific gravity . 

Total solids, grins, per 

1027*74 

1062*60 ; 

1062-47 ' 

1088*60 

1139*27 

1059*37 t 

! 

1060*60 

1062-75 

100 e.c.. 

12*60 

21*19 , 

20*80 

28*93 

43*23 

20*09 | 

20-78 

21*14 

.Ash, §nns. per 100 c.c. ... 
Alkalinity (as K a O), grms. 

0*183 

0*422 

0-128 

0*123 

0*321 

0*317 J 

0*306 

0*418 

per 100 c,c. 

Volatile acidity per cent. 

as acetic acid . 

Fixed acidity per cent as 

0*013 

0*026 j 

0*038 

0*056 

0*024 

0*023 j 

0-110 

0*042 

0*13 

0*09 j 

0*14 , 

0*07 

0*05 

0*06 

0*10 

0-07 

lactic acid . 

Reducing sugars, grms. per 

0*78 

0-47 

: 

0*35 

0*38 

0-64 

0-54 

0-47 

0*41 

100 c.c. as dextrose 

Cane - sugar, grms. per 

8*49 

16*04 

16*68 

23*96 

29*00 

16*74 

16*75 

17*60 

100C.C.. 

1*12 

0*43 

Nil 

Nil 

731 

006 

; 1*68 

0*68 , 

Salicylic acid, grains per 
gallon . 

Nil 

Nil 

7*0 i 

Nil 

Nil 

0*35 ! 

2*0 

Nil- 

Alcohol hy weight ... 

11*85% 

9*29% 1 

8*98% ; 

10*23% 

11"31% 

9*93% 

! 9'56% 

10-15% 

12*58% 

„ by volume 

14*65% 

11*52% 

U'11% 

19*54% i 

12*68% 

13*99% 

12*31% 

j 11*80% 

Proof spirit 

25*65% 

19*84% 

22*27% 

24*52% 

21*55% 

! 20*78% 

22*07% 

Nitrogen, grms. per 100 c.c. 
Proteins, grms. per 100 

0*011 

0*022 

! 

0*013 ; 

0*013 

0*028 

0*027 

0*032 

0*018 

C.C. ... . 

0*069 

0*138 

0*082 ; 

0*082 

0*175 

0*169 

0*201 

0*113 

Phosphates 

Ethers, grms. per 100 e.c. 

Trace 

Trace 

Trace ; 

Trace 

Trace 

Trace 

Trace 

Trace 

as acetic ether ... 

0*070 

0*018 

j 0*030 

0*019 , 

0*067 

0*028 

j 0*046 

0*060 


The samples varied in colour, from a light yellow to a brown, and were free 
from sediment except in one case in which yeast cells and a few dead acari were 
discovered. 


It will be necessary to obtain a far larger number of analyses before any 
standard can be formulated; but it seems obvious that in a fermented liquor such 
as this which is frequently offered to children, the amount of alcohol should not 
exceed 25 per cent, of proof spirit, and there should be no trace of salicylic acid Or 
other preservatives. 


$ ^ ^ 
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NOTE ON GORGONZOLA CHEESE. 

By EDWARD HINKB, B.Sc., FXC. 

(Bead at the Meeting , December 7, 1910.) 

Gobgonzola cheese is a whole-milk cheese made in various Italian provinces, the 
best cheeses coming from Gorgonzola and its environs. The old name for it was 
Straeehino. The milk is curdled with rennet when still warm, and drained in hemp 
cloths, and the paste is “ crumbled ” and placed in a mould "formed of laths of 
wood with hemp inside. After a few days the wrappings are removed, and the 
cheese salted by rolling and pressing in salt, this treatment being continued for a 
number of days. The formed cheese is put aside to ripen—often in caves—prefer¬ 
ably at a temperature of from 12° to 18° G., ripening taking from two to six months. 
The characteristic green mould of this cheese was at first considered a defect; it is 
now intentionally developed by spearing the cheese to allow access of air. During 
the ripening Gorgonzola generally develops a reddish-brown crust, which is said to 
be sometimes imitated by rubbing in oxide of iron or brick-dust. The best cheese Is 
made in early autumn. It appears to have been first introduced into England about 
fifty years ago. 

Gorgonzola cheese is peculiar in that an addition to it of an artificial mineral 
coat or rind is practised, so that in commerce there are two classes of cheese—the 
** natural coated ** and the “coated ” This practice of adding a mineral coating is 
an old one, and there is evidence that these two varieties have been imported into 
England during the last twenty-five years: it is said to be the case that before that 
date all Gorgonzola cheese was thus coated, but it is impossible to speak with 
certainty as to the nature and weight of the coating in those days. During the last 
few years, about half the Gorgonzola imported into this country has been naturally 
coated and half artificially coated. 

There is usually a considerable difference between the prices to the purchaser of 
the two varieties, and, taking an average, the price has lately been from 7|d. to 8}<L 
per pound for the coated and 9d. to lid. for the naturally coated, though it is true 
that the coated is sometimes sold at the higher price. 

The mineral coating now* always consists, in my experience, of the natural 
mineral barytes, mixed generally with tallow, though lard is stated to be sometimes 
used, and coloured, usually on the outer side only, with oxide of iron. This coating 
or plaster has amounted, in twenty different purchases, to from 16 to 27 per cent. of 
the whole weight of the cheese, and was from ^ to J inch thick.* The coat is applied 
to the-cheese after the natural rind has formed, and the latter may usually be found 
a greater or less extent under the former, though very often the cheese im- 
nsediateiy beneath the coat has undergone decomposition, resulting in a glue-like 
slimy layer, in some cases considerably blackened; it is thus entirely an addition, 
and not Resent in place of the natural rind. A point that is of importazme^ is* that 
it might lead to the actual consumption of the mineral, is that the coat is forced i #m 

* The eheesas were earefally dirided so as to get a true and felr prof>ortio* of eeatapg ** j 
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the holes in the cheese, with the result that plugs of barytes were found running into 
the cheese up to f inch beyond the inner surface of the rind. 

There is no difference between the manufacture of the cheeses that are to be 
sold as naturally coated and those that are to receive a coat; the coat is often applied 
only a few days before shipment, and is at times applied in England. 

The composition of the coat of eight samples of cheese was: 


Barytes ... 81-0 to 86*7 per cent. ... average 83*6 per cent. 

Eat (tallow) 12*7 to 19*0 „ ... „ 15*6 „ 

Moisture ... 0*6 to 1*5 „ ... „ 0*8 „ 

The barytes was the natural mineral, and contained from 91 to 96 per cent, of barium 
sulphate, the rest being varying proportions of sulphates of calcium, strontium and 
sodium, of silica and oxide of iron. 

The natural coat or rind amounts to little, from 2 to 4 per cent of the whole 
cheese if carefully removed, though more than this would as a rule be cut from the 
cheese. The following is a typical result of the partial analysis of a rind: 


Fat . 

Per dent. 

30 

Ash . 

22-0 

Containing— 

Soluble in water ... . 

4-7 

Chlorine (as sodium chloride) .. 

2-5 

Alkalinity (as sodium carbonate) ... 

1-2 

Insoluble in water . 

,* ... 17-7 

, Lime . 

7-6 

Phosphoric acid (P 2 0 5 ) .. 

6-3 


Starch is often present in the natural rind, and it would not be surprising td 
find small quantities of barytes in it, as this mineral is sometimes dusted over the 
surface of the cheese to dry it if it has “ sweated ”; the starch may be added for the 
same purpose. 

The following are the results of analyses of the interior portion of five 
Gorgonzola cheeses: f 


Coated, A 
» B 
» C 
„ D 

Natural 


Water, 

Fat. 

Protein 

{Hx6-S7>. 

Ash. 

Per Gant. 

Per Gent. 9 

Per Cent. 

Per Cent. 

321 

35*2 

281 

4*6 

35-9 ... 

34*0 

24-7 

4*5 

30-5 

36*3 

27-9 

4*7 

351 

33-3 

24-6 

5*1 

37-3 

31-6 ... 

— 

— 


It is interesting to note that a Commission sat at Milan in 1909 and reported that 
a mineral coating was considered useful but not necessary for Gorgonzola cheese, 
especially for lengthy transit, following which report the Italian Minister of 
Agriculture requested the manufacturers to discontinue the use of barium sulphate. 
The importation of coated cheese into France is.prohibited altogether; the pro¬ 
hibition by the United States has been rescinded, and coated cheese cant be 
imported if labelled as such. 
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Discussion. 

Mr. Bodmeb said that in cheese coated in the manner described fermentation 
was liable to take place just inside the coating, producing a disagreeable, slimy, 
malodorous layer. Moreover, the barytes being very heavy, though it might not add 
very greatly to the thickness of the rind, caused it to constitute a much larger 
proportion of the total weight of the cheese than was indicated by its appearance to 
the eye. 

Mr. A. E. Paekes said that he had found the fat of Gorgonzola cheese to differ 
considerably in composition, as indicated by the proportion of volatile fatty adds, 
from butter-fat and from the fat of ordinary cheese. He had never found, in the 
case of Gorgonzola cheese, a higher Beichert-Wollney figure th an 25 (generally 23 
to 25), the Polenske figure being from 3 to 4, and the Valeaia number being low. 
The Reichert-Wollny figure of the fat of Gorgonzola cheese had been given by 
Allen Organic Analysis,” vol. iv., p. 242) as 22, but that was the only reference 
he bad been able to find. Gorgonzola cheese, of course, contained a number of 
moulds, the chief being Penieillium glaucum, which secreted a lipase, and it seemed 
quite likely that the presence of this mould might affect the composition of the fat. 
At any rate analysts should be cautious in certifying the presence of foreign fat in 
such cheese until the matter had been more thoroughly investigated. 

Mr. H. IX Richmond asked if Mr. Hinks had any information as to whether 
Gorgonzola cheese was made wholly from cow’s milk, or whether sheep's or goat’s 
milk was ever employed. He (Mr. Richmond) had an impression that a proportion 
of sheep’s milk was sometimes used. He was also under the impression that the 
mould of Gorgonzola cheese had been found to be, not PmfaiU&m gbmoum, but the 
modification of Penieillium identical with that found in Roquefort cheese. 

Mr, E. M. Hawkins, as an illustration of the deceptive appearance of the rind 
of coated Gorgonzola cheese, said that, in the case of one sample which he had 
examined, the inspector who purchased it expressed to him the opinion that it was 
uncoated, whereas the actual weight of the rind was found to be as much as 21 per 
cent of the total weight. 

Mr. P. A. E. Richabps remarked that, in the case of nearly all the samples of 
Gorgonzola cheese which he had recently examined under the Act, the rind had been 
almost entirely removed by the vendors. In several cases the small portions left on 
the cheese consisted largely of barytes. 

Mr. Hinks said that in these cases he had not made an extended investigation 
into the composition of the fat, but as far as he had gone it seemed to be normal. 
He gathered from such information as could be obtained in London that the milk 

iizm entirely cow’s milk. The mould certainly seemed to be a species of 
PemctUmm^bni he did not feel able to state definitely whether it was or was not 
PemeSMim fktucwm. ’ , ^ 5 

: f • ; 




u 


ABSTRACTS OF CHKMICAL PAPERS 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS, 

FOOD AND DRUGS ANALYSIS. 

Comparison of Beef and Yeast Extracts of Known Origin. F. C. Cook. 

( U.S. Department of Agriculture , Bureau of Chemistry , Circular 1910, No. 62, 1-7;) 
—Examination of six samples of known origin shows that yeast extracts contain 
approximately 1 per cent, of ether-soluble material, whilst beef extracts may contain 
large amounts (6 to 8 per cent.). Sarcolaetie acid was found in the beef extracts, but 
not in the yeast extracts. When all the results were reduced to a fat-free and waters 
free basis, the following points of difference between yeast and beef extracts were 
brought out, The total ash of the yeast extracts was in every case higher (27*3 to 
30*4 per cent.) than that of the beef extracts (18*2 to 24*9 per cent.). The nitrogen 
content of the yeast extracts lay between 7*4 and 7*5 per cent., whilst that of the 
beef extracts in no case fell below 11*5 per cent. The phosphoric acid, whether total, 
organic, or that found in the ash, is, on the average, higher in yeast extracts than in 
beef extracts, but the differences are not great. The phosphoric acid remaining in 
the ash shows the greatest difference—namely, 3*7 to 3*9 per cent, for yeast, and 
2*6 to 3 k 4 per cent, for beef. It is suggested that the above points of difference may 
be found useful where it is desired to gain some evidence as to the origin of ah 
extract beyond that afforded by the creatinine test. G. C. J. 

Mgestibility of Bleached Floup. E. W. Roekwood. (J.Bwl CMn., 191ft 
8, 327-340; Chem. Zentralbl, 1910, 2, 1833.)—Artificial digestion experiments 
m unbleached Sour and on portions of the same flour bleached with nitrogen 
peroxide showed that the bleaching causes no loss of digestibility; in certain cases' 
the bleached flour, and the gluten and starch separated from it, were more readily 
digested by pepsin and panereatin than was the unbleached flour. Bread made 
with bleached flour was found to be as digestible as bread prepared with unbleached 
flour. W. P. S. 

. > 

Loss of Soluble and Volatile Fatty Aeids during the Ageing of Butter. 
D. Crispo. (Bull. Soc. Chim. Belg., 3910, 24, 436-438.)—Samples of butter, wrapped 
in parchment paper and enclosed in tin boxes, showed a decrease in their proportion 
of volatile acids (Reichert-Meissl values) of 2*3 to 4*3, whilst three samples that had 
been kept for three years showed decreases of 2*6 to 12*8. In the case of melted and 
filtered butter-fat kept in flasks closed with an ordinary cork for periods of one to 
three years, right samples out of twelve showed a slight gain in the proportion 6i 
volatile acids, 4 - 0*2 to +1*6, whilst one sample remained the same, and three showed 
aloes, -0*3to -1*5. The author therefore concludes that dry butter-fat separated 
from the other constituents of the butter remains sufficiently constant for further 
analyses for a period of at least three years, when kept under the conditions de¬ 
scribed. G A. M. 
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Toxie Substances in Vegetable Fats and Butters. J. Hertkorn. (Ckem. 
Zeit., 1910, 34 , 1381-1382.)—A substitute for butter, known as “ backa-margarine,** 
has recently produced symptoms of poisoning, and this led to an investigation of 
the possibility of other instances of the kind taking place. In the case of animal 
fats that have been properly purified there is no risk, whilst most of the compounds 
sold for the production of a butter-aroma or flavour in margarine are harmless. 
Becently, however, amyl esters of fatty acids and preparations consisting of the lower 
fatty acids of the oleic-acid series or their esters have been sold for this purpose; 
and since these are prepared by the interaction of potassium cyanide with alkyl 
halides, ketones, etc., by way of nitriles (cyanides, oxyeyanides) as intermediate 
products, they are usually more or less poisonous even when used in the degree of 
dilution suitable for perfumery. There is also the risk of traces of the intermediate 
cyanogen compounds being present as impurities, and it is therefore suggested that 
the use of these flavouring agents in margarine should be prohibited. Poisonous 
fatty acids of the acrylic series also occur as glycerides in many crude vegetable 
oils and fats used in the manufacture of margarine. As a rule they may be 
eliminated, together with other toxic substances, by heating the fat to a high 
temperature. This should be followed by a treatment with alkali and acid and 
washing with water, and physiological tests should always be applied to the vegetable 
fats intended for butter substitutes. C. A. M. 

The Valuation of the Antiseptic Properties of Hops. A. J. Brown and 
G. B. Ward. (/. Inst. Brewing , 1910, 16, 641-664.)—The authors used in their 
work an organism closely allied to, if not identical with, Van Laer's SaecharobadUus 
PastorianuSy isolated from a sample of acid beer, and which proved to be capable of 
rapid multiplication in suitable media, and was very susceptible to the toxie influence 
of hop extract. Five grms. of the hop it was desired to investigate were extracted 
for one hour in a steam steriliser with 500 of distilled water. The medium in 
which growth of the bacillus is to be observed is prepared by digesting equal weights 
of malt and cold water for two hours, and then Altering, boiling, again Altering and 
diluting to a sp. gr. of 1030. It is important that this solution should be quite 
bright A number of tubes are filled with 10 c.e. of this solution, plugged with wool 
and again sterilised in a steamer for ten minutes. Amounts ranging from 0*25 c.e. 
to 2*5 c.c. of the standard hop extract are pipetted into a series of the tubes 
containing the cold malt extract, and the tubes are again sterilised for ten minutes. 
After cooling, each tube is inoculated with a loopful of a freshly-grown culture of 
the bacillus; they are then incubated at 30° C. for eighteen hours and the growth, if 
any, noted. The “neutral” value is taken as the least volume of hop extract which 
just prevents growth of the organism in the malt extract, and when this volume is 
the toxic or antiseptic value of the hop employed is taken as being 100. 

'i whole experiment is carried out in a manner somewhat analogous to alintasr 
fHastflafe deteminatfoo. Growth in the tubes can be easily seen by noting the 
characteristic “silky* sheen of the liquid. Using these-standards, the toxic wipe..' 

of a hop can be deterinined from the formula—a = — where a-relative toxic ? 

! r r ■ ^ ■ • *■ - : ■ vjifltytyil 

and $r=c.o. required just to prevent growth— ix. y “ neutral** valup^f liiliilyliliil 
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Working in this manner, the following values were obtained: 


Hop. 

Oregon, 1909; very good quality 
Marzelis (hops from English Golding set 
in Bavaria) 

Columbians, 1909 ... 

Farnham, 1909; very good quality 
East Kents, 1909 ... 

East Kent Goldings, 1909; fair quality 
Bavarians, 1909; very poor quality ... 
East Kents, 1909; very medium quality 
Mid-Kents; fair quality 
East Kents, “ Old olds ” 


i Neutral ” 
Value. 


Relative 
Toxic Value. 


vn 

0-28 

90 

0-3 

83 


0-5 

50 


0-75 

33 


0-75 

33 


0-9 

28 


1-2 

21 


1-3 

19 


1-3 

19 


4 

below 6 


The above order is much in accordance with that in which ordinary empirical 
methods would place the hops. 

A “ hop extract ” sold as a partial substitute for copper hops was found to be 
devoid of antiseptic action on the bacillus employed. A good quality sample of 
Oregon hops was extracted with petroleum spirit and then with ether, and it was 
found that on applying the method above described to the soft and hard resin thus 
obtained, the antiseptic value of the soft resin was about 50 times greater than that 
of the hard resin, whose activity is almost negligible; The extracted hops left in this 
experiment, when again extracted with a little water, proved to be devoid of anti¬ 
septic value. It was noticed that the organism employed was not killed even by 
prolonged exposure (sixteen hours) to the hop extract, although its development in 
malt wort is entirely suppressed by a very small volume. H. F. E. H. ^ 

New Reaction of Morphine. G. Denigr&s. (Comptes rend 1910, 151, 1062- 
1066.)—On treating 10 e.c. of a dilute solution (down to 0*03 grm. per litre) of a 
morphine salt with 1 c.e. of hydrogen peroxide solution (5 to 10 vols.), followed by 
1 c.c. of ammonia solution and a single drop of eopper sulphate solution (1 to 4 per cent, 
according to the amount of morphine), the liquid when shaken gives a rose to intense 
red coloration. The test may be applied to morphine syrups, and by comparing the 
intensity of the coloration with that given by standard solutions of morphine hydro¬ 
chloride in sugar syrup a colorimetric estimation may be made* For the identifica¬ 
tion of the alkaloid in the form of its hydrochloride the dry salt is mixed with 1 drop 
of a reagent consisting of 1 c.c, of 3 to 4 per cent copper sulphate solution, 5 c.c. of 
ammonia solution, and 5 c.c. of water. In the presence of morphine a pronounced 
red coloration is immediately produced. No reaction is obtained with codeine, 
thebaine, papaverine, nareeine, or narcotine, but similar colorations are obtained with 
the direct derivatives of morphine, such as oxymorphine and paramorphine, and with 
its readily hydrolysable esters such as heroine. The copper appears to act as a 
catalytic agent in the reaction, but its place cannot be taken by iron or manganese. 
The reaction may also be employed to localise the alkaloid in plants, the morphine 
b^ing first converted into its hydrochloride. 0. A. M. 
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Detection and Estimation of Nitrates in Milk by Means of the Diphenyl- 
amine-SnlphuFie Aeid Test. J. T illman s. (ZeiUcb UnUrsuch. Nahr. Genussm 
1910, 20, 876-707.)—The author has investigated the diphenylamine-sulphuric acid 
test for nitrates, and gives the conditions under which this test is capable of detect¬ 
ing very small quantities of nitrate, more particular attention being paid to the 
detection of nitrates in milk, as a positive reaction in such case leads to the assump¬ 
tion that the sample is adulterated with water containing nitrates. As is well 
known, the test depends on the development of a deep blue coloration when a nitrate 
solution is treated with diphenyi&mine dissolved in sulphuric acid. The reagent 
recommended by the author is prepared as follows: 0*085 grm. of diphenylamine is 
mixed with 190 e.c. of dilute sulphuric acid (1 : 3) in a 500 c.c. flask, and a quantity 
of concentrated sulphuric acid is added; the mixture becomes heated, and the 
diphenylamine dissolves. Concentrated sulphuric acid is now added in sufficient 
quantity to make the volume of the mixture nearly 500 c.c., and, after cooling, the 
whole is diluted to the mark with the concentrated acid. When this reagent is used 
in the proportion given subsequently, the mixture of reagent and test solution will 
contain approximately 60 per ceni of sulphuric acid, in which concentration the blue 
coloration is relatively stable. In applying the test to milk, the latter is treated with 
calcium chloride, boiled, and the serum separated. Twenty c.c. of the serum are 
now shaken with 5 e.c. of lime-water and about 25 c.c. of pure ether, this operation 
being necessary for the removal of traces of milk-fat and proteins which Interfere 
with the reaction. Two c.c. of the reagent are then mixed in a test-tube with 0*5 ae. 
of the purified serum, the mixture is cooled, and placed aside for one hour; the blue 
coloration produced in the presence of nitrates reaches its full intensity after this 
lapse of time. Serum obtained from milk free from nitrates yields only a yellowish 
or pink coloration. The presence of chlorides is essential for the detection of rena B. 
quantities of nitrate by the test; water containing a relatively large quantity of nitrate, 
but free from chlorides, does not yield a coloration with the reagent. Nitrites also 
give a bine coloration, which reaches its full intensity almost immediately, and m 
this case the presence of chlorides is not necessary. Water containing 0*1 mgrzn. of 
N 2 O s per litre, and milk serum containing 0*25 mgrm. of N a O s pear litre, both yield 
distinct colorations, and it is possible to detect the presence of 5 per cent, of added 
water in milk by means of the test, if the water contains not lees than 10 mgnns. of 
NfcOg per litre. The test may be rendered quantitative by comparing the coloration 
obtained with those yielded by quantities of water or milk serum containing known 
amounts of nitrate. containing an abnormal quantity of dirt may yield a nitrate 

reaction* but the traces of extraneous matters found in ordinary milk do not inter¬ 
fere with the test. W. P. 8. 


f msmm OH of Orange Flowers* G. Laloue. (Bulk Soc. Chim., 1910 [iv.J, 
7,11<E4107L)—Duidng the autumn of 1909 the second crop of orange flowers was 
s ufficientl y larg e to be collected for the extraction of the ess e ntial oil, and the--.ae|p^r| 
was thus enabled to make a comparative study of the oil yielded by tim 
dueed in May and m October by the same plants. La each oase the&wer| 
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steam* The total yield of oil from the earlier flowers was 0*7863 kilo., and from the 
October flowers 0*6636 kilo, per 1,000 kilos. The oils had the following characteristics ; 



May. 

October. 

Oils freed from Methyl 
Anthranilate. 


May. 

October. 

Sp. gr. at 15° C. 

0-8899 

0-8887 

0-8882 

0-8784 

Befr&ctive index [n] D i 5 ° c. 

1-478 

1-476 

. - 

— 

Optical rotation (1 =100 mm.) 

-0° 48' 

-4° 6' 

-0° 52' 

-4° 6' 

Solubility in 80 per cent, 
alcohol... 

over 1 vol. 

over 1 vol 

over 1 vol. 

over 1 vol. 

Acidvalue... ... ... 

0-7 

1-0 

— 

— 

Saponification value 

70-2 

95*8 

63-0 

. 86-8 

Total esters (as 1 in alyl 
acetate) ... 

24-6 per cent. 

83*4 per cent. 

21-3 per cent. 

29*5 per cent. 

Total alcohols (as linalol) 

51-0 „ 

57*0 „ 

50-7 „ 

580 „ . 

Free alcohols . 


— 

34*0 „ 

34*9 „ 

Methyl anthranilate 

3-53 per cent. 

2*74 per cent. 

— 

— 

Geraniol and nerol 

' - 


5*4 per cent. 

6*9 per cent. 


The dexfcro-rotation (about +5°) of ordinary neroli oil is shown to be due to the 
action of the steam in the distillation under the ordinary pressure. The results given 
above show that the oil produced in May is richer in terpenic esters and combined 
alcohols than the October oil, whilst the latter contains more of the primary 
alcohols, geraniol and nerol, and less linalol than the oil extracted from flowers pro¬ 
duced at the normal period. 0. A. M. 

Essential Oil of Sehinus Molle (L.). G. Laloue, (Bull Soc . 1910 

[iv„], 7 , 1107-1109.)—The plant Sehinus molle (L.), which is popularly known as the 
American pepper plant, occurs abundantly in different areas in Central and South 
America, and is cultivated in Senegal, Teneriffe, and Algiers. A sample of the oil 
distilled from the twigs, flowers, and fruit of a plant grown at Grasse and two 
Algerian samples gave the following results : 


Algerian Oils. 



From Leaves 
! only- 

From Twigs, Leaves, 
and Frait. 

\JILX J-/AO CDU 

Grasse. 

Sp. gr. at 15° G. 

0-8658 

0-8634 

0-8696 

Optical rotation ( l —100 mm.) 
Solubility in 90 per cent. 

+ 65° 20' 

+ 50° 51' 

+ 46° 13' 

alcohol ... 

3 vols. 

5 yds. 

10 vols. turbid 

Acid value .. . 

0*7 : 

. 

2*1 

Saponification value 

4*1 

5-5 

10*3 

Esters (as linalyl acetate)... 

1*2 per cent. 

1*9 per cent. 

2*8 per cent. 
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The terpenes, pinene, and phellandrene, ’were separated by fractional distillation, 
and a large fraction (about 20 per cent.) appeared to contain sesquiterpenes. The 
®*reneb oil contained more pinene than the Algerian oils. C. A. M. 

Essential Oil of Spanish Marjoram (Thymus Mastiehina, L.). B. Dor- 
POnsoro. ( Chem . Zeit., 1910, 34, 1299.)—Samples of the pure oils from Thymus 
mastiehina, grown in Spain in the four years 1898, 1902, 1908, and 1909, were 
examined. They were transparent, and of a light yellow to greenish colour, and had 
an odour recalling that of camphor, with a suggestion of thyme. They gave the 
following results on analysis: Sp. gr. at 20°/15° C., 0 907 to 0*945; refractive index, 
[»]d, 23 °c. 1*4630 to 1*4654; optical rotation, [«]]>, 25 * a = -1*4° to + 9° ; solubility 
in 70 per cent, alcohol, 1:5 to 1: 30; saponification value, 12*7 to 18*5; and 
acetyl value, 29*2 to 45*6. Examination of the fractions obtained by fractional 
distillation showed that the oil had the following composition: d-pinene, 7*0 to 8*0; 
cineol or euealyptol, 64*0 to 72*0 ; phenols, less than 0*1; ketones (?), leas t h a n 0*1; 
esters (linalyl acetate), 4*44 to 6*47; and free alcohols (linalol), 8*2 to 14*1 per cent. 

C. A. M. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Contribution to Study of Chemical Disinfectants. S. Delepine. {/. Soc. 
Chem. Ind ., 1910, 23, 1344-1354.)—It is known that organisms subjected for a certain 
time to the action of certain dilutions of mercuric chloride may resist this disinfectant 
If a quantity of hydrogen sulphide be added, the suspended growth of the bacteria 
is resumed. Experiments in this direction (by the silk-thread method) appeared to 
show that the albuminate of mercury, which is probably formed by the action of this 
disinfectant on the test organism { B . coli in this case), remains localised and super¬ 
ficial when the bacteria are treated with strengths less than 1: 100; but that even 
the small amount of toxic product thus formed can bring about the death of the 
bacterium in sixty minutes when dilutions between 1 : 4,000 and 1 : 2,000 have been 
used, and in thirty-five minutes after exposure to 1:1,000 and 1: 500 dilutions. 
Again, the existence of this “ anieleth&l inhibitory period n is well shown by taking 
threads loaded with spores of anthrax, and leaving them for one hour and for 
twenty-four hours in emulsions of certain phenoloids. If after one hour the threads 
are washed in water, transferred to broth tubes, and incubated, no growth usually 
occurs even in seven days. If the threads after twenty-four boars’ contact with the 
emulsion be inoculated into guinea-pigs, the anim a ls contract anthrax, and die almost 
as rapidly as those treated with threads not subjected to the action of disinfectant. 
Thus it is not easy to prove by simple cultural experiments whether a disinfectant 
in given doses has really brought about the death of the organ ism . The three main 
factors in disinfection may be taken to be: (1) The organism; (2) the disinfectant; 
(3) the associated matter, which Ire discussed at length in the original paper. 

1. The Organism. 

It is shown to be highly improbable that all the descendants of a iKm-sporing 
bacterium are equally resistant to disinfectants. Thus, morphde^sal diffeffonoee 
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are well known ; and in many cases (e.g., B. typhosus) the mass of certain individual 
organisms may be ten times as great as that of the average individual. These 
differences must affect the relative resistance of the individual bacteria to 
chemical agents, for mass is an important factor in chemical actions. Thus, the 
number of bacteria surviving after the addition of a germicidal agent may indicate 
either the number with which the germicide has not yet combined, because contact 
has not been possible or sufficiently long, or the number of bacteria which have been 
able to resist on account of their greater resistance or greater mass. Again, the 
differences between the resisting powers of an organism and its spores are enormous. 

If the individual organisms of a pure culture may vary in resisting power to 
chemical and physical agents, it is still more probable that this will be the case with 
different organisms; and account has therefore to be taken of the action of physical 
agents which influence the action of chemical agents. “ Drying ” has a differing 
effect upon organisms (Buckley, Thesis, 1907). Thus, for instance, when exposed 
on cotton-wool to air dried over sulphuric acid, the Sp. cholera lived only three 
hours (died in four hours), the B . pestis lived twenty-five days (died in thirty-four 
days), and the B. diphtheria eighty-one days (died in one hundred and three days). 

The action of heat upon organisms varies according to the nature of the bacteria, 
and it is obvious that the influence of temperature upon the germicidal power of a 
disinfectant may be considerably modified by the action of temperature alone upon 
the bacteria exposed to the action of the disinfectant. Differences also exist with 
regard to the resistance of spores to heat and to chemical disinfectants. 

Experiments upon these organisms showed that the B . pestis is much less 
resistant to phenol than B. typhosus , which latter is less resistant than B* cold. 

Young agar or broth cultures of B. coli are more resistant than older cultures. 
Experiments designed to show the effect of age on the cultures as regards their 
resistance to phenol showed evidence of diminished resistance (in solid and fluid 
media) after the first few days, after which, in broth, the resistance remains almost 
constant for over two months, and in agar media the alteration of resistance is still 
more slow. Eurther experiments showed that dr?/-thread cultures of B. coli , kept in 
the dark for three months at 14° to 18° CL, and tested occasionally during this 
period, remained almost constant in resisting power for seventeen days, when more 
than half of the threads had lost some of their resistance. At 18° to 22° C. this loss 
was more clearly shown, this slight difference in temperature causing a measurably 
larger loss of resistance of the organism to phenoL 

2. The Disinfectant* 

A large number of different classes of chemical products have been suggested 
and used for disinfecting purposes, but only a few are practically efficient. The 
table on p. 62 of commercial disinfectants, quoted by the author and published by 
Woodhead and Vasey (The Lancet , 1909, p. 1457), is of interest. 

Properties of Chemical Disinfectants*—These, of course, act as protoplasmic 
poisons, but in different disinfectants the antiseptic action is obviously due to 
k reactions widely different. The mode of action of emulsions of almost insoluble 
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phenoloids is difficult to understand. If these act only when in solution, the toxicity 
of the soluble part must be very considerable. It seems remarkable that higher cells 
should be so little affected by these disinfectants, for bacteria are almost invariably 
more resistant to poisons than more differentiated cells. The application of ultra¬ 
microscopy to the study of such difficulties has yielded but disappointing results. 


Analysis op Various Disinfectants on the Market (S. A. Yasey). 
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Cook’s Cofectant Fluid 

66*27 

24*66 

6-40 

— 2*67 

- 



MacDougall’s M.O.H. 








Disinfectant Fluid,.. 

47*13 

33*54 

5-60 

— 2*10 

. — 

— 

11-63 

Eerol. 

40*56 

19*14 

2-40 

1*41 — 


— 

36-76 

Okol (Sanitas) 

48*50 

— 

38-50 

0*20 — 


5-90 

6-90 

Crude carbolic 

82*65 

— 

2-80 

_ — 


— 

14-55 

Baetox (Sanitas) 

39*70 

16-70 

600 ! 

— 1-88 


'- 

! 35-72 

Medical Cyllin (Jeyes’) 

32*08 

35-11 

6-40 ] 

1 — : i-48 


— 

| 34*93 

Calvert’s No. 5 Car- 







I 

_ bolic A . 

93*26 

- j 

6-00 



_ 

0-74 

Cyllin (bulk sample)... 

40*41 

31-23 

10-40 

2-24 


— 

15-72 

izai . 

41*35 

— 

47-14 

0-10 — 

11-41 

— 

Traces. 

Lysol 

50*96 

28-12 

18-40 

— 2-52 

■ — 

— 

— 

Lawes’ Fluid ... 

28*20 

25-73 

i 13-60 

2-60 — j 

— ■ 

-- 

29-87 

Pearson’s Fluid 

20*70 

17-35 

i 8-00* 

3-87 — 

_ 


mm 

Jeyes’ Fluid (Chemists) 

17*80 

20-19 

! 6-40 

1-60 i — | 

— 

— j 

54-01 

Jeyes’ No. 2 (Grocers) 

5*13 

23-21 

j 22-40 

1-38 — ! 


— ! 

47-88 

Erysyl Fluid ... 

14*16 

15-22 

12-00 

2-20 — ! 

i J 

, ■_ 

53-42 

Zotul ... 

10*00 

35-42 

i 21-60 

2-49 — 


— j 

30-49 


The table on p. 63 shows the results obtained from the action of various 
disinfectants on the B. typhosus by the thread and suspension methods. The 
germicidal power remains practically the same by each method with the soluble 
disinfectants, bat the action of insoluble disinfectants is largely impeded by the 
protective action of the thread. The results show the relative power of various types 
of germicide (see also A. H. Burgess, The Lancet, June S3,1900). 

. Effects of Dilution *—The degree of dilution of the disinfectant, together with 
the duration of exposure to its action, is an important factor. By prolonged 
exposer# of an organism to a disinfectant it is possible to obtain a germicidal effiie# 
with doei^ which are quite inefficient in shorter exposures; but there is a Hmit te 
tins, and after a certain dilution has been reached the duration of .ex^eef^flf! 
^immaterial, no gsrmieidai action being observed. The smallest diluting 
> is termed the ultimate lethal dilution* ^ :■ 
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Results of Tests applied simultaneously to Seven Disinfectants. 


Disinfectants. 

liUtittAl) iU^XUUU. 

With B* typhosus, 48 hours’ cul¬ 
ture, on peptone bouillon agar 
( + 5), at 37° C. Solutions of 
phenol prepared with distilled 
water. Two threads, 2 cm. 
long, in 10 c.c. phenol solution. 
Temperature, 17° 0. for 20 
minutes 1 exposure. 

K3U»rJ!;XSJ5J.UJ>l JUJU i UUU. 

With B, typhosus , 24 hours* 
culture, on peptone bouillon 
( + 5), at 87° C., * c.c. cul¬ 
ture added to 10 c.c. phenol 
solution. Temperature, 17° O. 
for 10 minutes’ exposure. 


Minimal 
Lethal Dilution 
observed. 

Maximal Non- 
lethal Dilution 
observed. 

Minimal 
Lethal Dilution 
observed. 

Maximal Non- 
lethal Dilution 
observed. 

Boric acid .. 

Phenol .. 

Bysol... 

Phenoloid A .. 

PhenoloidB. 

Chlorinated lime (32 per cent. 

available Cl) . 

Mercuric chloride ... 

Parts per 
100 , 000 . 

Vff =1428 

A =i.m 

t^= 666 

T3T7 — 666 

15 

FTTHT - 10 

Parts per 
100 , 000 . 

& = 5.000 
ot = Ij250 
tot ~ 4 jQOO 
j^ = 500 
jot = 500 

OTOT = 50 
i *_ in 

fOTOT “ - LU 

Parts per 
100 , 000 . 

=1.250 
4rr= 500 

TOT = 200 

200 

OTOT ~ 50 
otW* ~ 31 

Parts per 
100 , 000 . 
jV = 5,000 
»V =1,111 

tot — 333: 

TOT ” ^25 

T^r= 125 

jjot — 31 

15 


I! dilution is pressed beyond the ultimate lethal dose, a degree is reached when 
disinfectants actually excite the growth of bacteria. Thus, if a thread soaked in 
mercuric chloride solution be placed on the surface of a gelatin plate sown with 
B. coli, after two days* incubation a defer zone (without organisms) near the thread 
will be seen, beyond which the gelatin is crowded with colonies, and between these 
two zones is a narrow, dense marginal zone containing more crowded colonies. 

Phenol of the strength of stimulates the multiplication of B. coll 

* 

3. Associated Material i 

Disinfectant® which are used up in combining with the organic matter always 
associated with the organisms, in practical disinfecting obviously may be rendered 
largely useless, and the important property of phenol and the pheuoloid bodies in 
this connection is that their action is but little affected by the presence of protein 
and allied matters. The relative value of disinfectants is therefore determined by 
their action, not on pathogenic bacteria alone, but on the bacteria plus various 
associated organic matters. A. R. T. 

Estimation of Chlorine in Blood. B. Oppler. (Zeitsch. physiol Chm,, 
1910, 70, 198-204.)—A portion of the blood (about 10 e.c.) is introduced into a 
weighing bottle containing a quantity of ammonium oxalate, the bottle and oxalate 

* Beyond thorough washing and shaking, and the use of large quantities of nutrient fluid, no 
attempt was made to neutralise the action of the disinfectants at the end of the exposure; 
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having been weighed previously; after again weighing to obtain the weighi^ of the 
blood, the contents of the bottle are rinsed into a stoppered flask and diluted with 
from ten to twenty times their volume of water, the total volume of water used being 
measured. A freshly-prepared 1 per cent, solution of metaphosphoric acid is now 
added from a burette until the solution is rendered distinctly acid to litmus paper ; 
on shaking the mixture the precipitated proteins become red in colour. A further 
quantity of metaphosphoric acid is next added, the addition being continued as long 
as a precipitate forms, and, after the lapse of four hours, the mixture is filtered. The 
chlorine is then estimated in an aliquot portion of the filtrate by precipitation with 
silver nitrate and weighing the resulting silver chloride. It is recommended that the 
precipitate of silver chloride be collected on a filter, then dissolved in ammonia and 
reprecipitated with nitric acid before being finally collected and weighed. The silver 
chloride may also be dissolved in potassium cyanide solution, and the silver estimated 
elecfcrolytically. Attempts were made to combine the estimations of chlorine and 
dextrose in blood, but metaphosphoric acid cannot be used when the sugar is to 
be estimated, and clarification of the blood with phosphoiungstic acid interferes with 
the estimation of chlorine. W. P. S« 

Estimation of Sugar in Blood, K. Moeekel and E. Frank. (Eeit&ch. 
physiol Ckem 1910, 69, 85-88.)—With slight modifications the process described 
previously by the authors (Analyst, 1910, 35, 260) may be applied directly to the 
estimation of sugar in blood without first subjecting the blood to clarification. 
Five c.c. of the blood, to which a small quantity of sodium fluoride has been added, 
are placed in a 100 c.c, flaBk, and diluted with 40 c.c. of water. Thirty c.c. of colloidal 
ferric hydroxide solution, diluted previously with an equal volume of water, are added, 
the solutions are mixed but not shaken violently, a small quantity of powdered BoeheHs 
salt is added, and, after the whole has been well shaken, a sufficient quantity ©I 
the diluted ferric hydroxide solution is added to make the mixture up to a volume bl 
100 c.c. The contents of the flask are shaken for two minutes, and filtered after the 
lapse of a further five minutes. Fifty e.e. of the filtrate are used for the titration c€ the 
sugar, Bertrand’s method being employed. The authors find that it is necessary 
to cool the boiled mixture of sugar solution and Bertrand’s solution before outlasting 
the cuprous oxide on a filter. While the solution is hot, a portion of the cuprous oxide 
remains in a finely divided condition in the liquid, and often passes through the 
asbestos filter. Only when the mixture is cooled does the cuprous oxide precipitate 
completely. 

L. Michaelis and P. Bona (Zeit&eh. physiol Ckem 1910,69,498) state that they 

were the first to use colloidal ferric hydroxide for the clarification of blood 

W* P. EL ; 

Betee ttoa of Cdehieine in Texteology. H. Fulmer. (Arshi*, cap* Pmiiml 
PSarati* 1910, 83, 357-373 ; Chm. JmtoAlbL, 1910, % 1838.}—CJoiehiela© 
isolated from ammate poisoned with this substance by extracting the stomach■ 
intestinal contents and the excreta with ether; the residue obtained on evaporeteag 
tee .ethereal extract is dissolved in water, the fat Is 
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petroleum spirit, and the colchicine is finally extracted from the residue with 
chloroform* It may be identified by means of the coloration it gives With ferric 
ehloride after hydrolysis with hydrochloric acid (ZeiseFs test), or by its toxic action 
on mice and frogs, A white mouse dies within twenty-four hours after having been 
given 0*1 mgrm. of colchicine, and the same quantity will kill a frog in from two to 
four days if. the frog be kept at a temperature of 30° to 32° C. At this temperature 
colchicine is about 500 times more poisonous to frogs than it is at the ordinary 
temperature. W. P. S. 

Detection of Amylolytic Enzymes in Faeces. M. Hirschberg. (Deut. 
med. Wochmsckr 1910, 36 , 1992-1997; Ghem . Zeniralbl. , 1910, 2 , 1726.)—The 
functional activity of the pancreas may be tested by determining the amylolytic 
powers of the enzymes (lipase and trypsin) in the faeces, and the following process is 
recommended for this purpose. A weighed portion of the faeces is well mixed with 
a 1 per cent, sodium chloride solution, and the mixture is subjected to centrifugal 
action. The liquid portion is measured, and quantities of it are introduced into 
test-tubes containing 5 c.e. of 1 per cent, starch solution, each tube in the series 
receiving a somewhat larger quantity of the faecal extract than the preceding one. 
The tubes are then maintained at a temperature of 38° C. for twenty-four hours, and 
the contents of all the tubes are then brought to the same volume by the addition of 
water. Iodine solution is now added to each tube, and note is taken of the tube 
where all the starch has been changed by the least possible quantity of the extract. 
The diastatic power of the extract may then be expressed in terms of c.c. of extract 
per 5 e.c. of starch solution. W. P. S. 

Preservation of Fseees. P. E. Howe, T. A. Rutherford, and P. B. Hawk. 
{/. Amer. Ghem. Soc., 1910, 32 , 1683-1686.)—Experiments are described which show 
that when faeces are preserved in a particular manner, no appreciable change, and in 
particular no change in moisture or nitrogen content, need be feared, even if it becomes 
necessary to preserve the material for as long as three weeks. The method of 
preservation consists in collecting the faeces in “ ordinary friction-top paint pails,” 
which have previously been rinsed with a 10 per cent alcoholic solution of thymol* 
and then dried. The pails are then kept in a cold store until their contents are 
required. After as long a period as eight months, the moisture will not be found to 
have changed as much as 4 per cent., whilst the faeces may in the same time lose 
one-twentieth, bnt not more, of their nitrogen. The changes recorded in some cases 
within twenty days of defecation are so small as to be within the limits of experimental 
error. G. 0. J. 

Incineration of Microtome Sections. R. E. Iiesegang. ( Biochem . Zeitsch., 
1910, 28 , 413-417; Ghem . ZmPmlbh , 1910, 2 , 1835.)—Experiments were made with 
the object of localising various elements in microtome sections by incinerating the 
latter. Whilst in certain eases incineration rendered the structure of the tissue more 
visible, it was not possible to localise iron, iodine, or phosphates. W. P. S. 
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Distribution of Fluorine in the Human Body. E. Zdarek. (ZdtscK 
Physiol. Okem ., 1910, 69 , 127-137.)—The following quantities of fluorine were found 
in the various organs, etc., of two healthy men who had been accidentally killed. 
The figures express grma of fluorine per kilogrm. of dry substance : 



i. 

2. 

Heart ... 

0-0046 

00045 

Kidneys... 

00154 

00134 

Brain 

0-0023 

00027 

Lungs ... 

0-0022 

0-0070 

Pancreas 

0-0082 

00235 

Liver 

0-0068 

0-0080 

Blood (not dried)... 

00035 

— 

Femur „ 

00029 

0-0035 

Humerus „ 

... — 

00045 


The fat obtained from the bones contained about one-half of the amount of 
fluorine present in the bones. W. P. 8, 

Histologieal-Chemieal Detection of Peroxydase. B. FiseheL {Wim» 
Kim. Woch&nschr 1910, 23, 1557-1558; Chem. Zmtrai&L, 1910,2,1837.)—*When a 
specimen of pus is allowed to dry at the ordinary temperature on a ©over-glass, and 
is then treated with a 2 per cent, sodium benzidinemonosulphonate solution con¬ 
taining 0*01 c.c. of a 0*3 per cent, hydrogen peroxide solution, a blue coloration is 
produced, and the leucocytes, iu particular, are coloured blue. The same result is 
observed in the case of the myelocytes of bone-marrow, but lymphocytes do not give 
a reaction unless the quantity of hydrogen peroxide is increased. Bed corpuscles 
from human blood give the coloration when 0*5 c.c, of the hydrogen peroxide solution 
is employed. Leucocytes may be distinguished from erythrocytes by the fact that 
the former no longer give a peroxydase reaction after being heated to a temperature 
of 100° C., whilst the latter are not affected by the bearing. W. P. S. 
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Direct Estimation of Caoutchouc in Vulcanised lubber Goods. CL 
Hubener. (Ohem. ZeiL , 1910, 34, 1307-1308, 1315-1316.)—In a previous paper 
(Analyst, 1909,34,365) the author described a method for the estimation of caoutchouc 
in vulcanised goods, depending on the estimation of the hremine-coinbining value 
and the sulphur of vulcanisation. In the present article a number of examples are 
given showing the influence exerted by admixtures of foreign substances on the 
validity of the method. The addition of rubber substitute has no influence, the 
substitute does not yield an insoluble bromine derivative under the conditions adopted 
for bfwiaation, and the whole of its sulphur goes into solution, and is calculated as 
free sulphur Guttapercha and batata, likewise, have no influence on the reeutie, 
and yield no insoluble bromine derivatives. In carrying out the bro c a in atio^ 

0*1 grm. of the finely divided sample, it is beet to boll the material witKa BtilWy 
vmter in to wet Htfaorcughly beienre digesting with tew 
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tjcp is to be repeated, if necessary, until the particles of material become ( quite 
friable on pressure. In the case of the addition of barium sulphate or lithopbne as 
a loading material, the total sulphur is increased by the amount of that present in 
the barium sulphate, and a correction must be applied for this. The estimation of 
the barium sulphate may be effected on the ash of the rubber, or may be made by 
oxidising a separate portion of the sample, first with nitric acid, and then with 
bromine, filtering and incinerating the residue. If lead oxide and antimony sulphide 
be also present, the wet method of oxidation converts these into soluble products, 
and the barium sulphate alone remains. Likewise in the prescribed method of 
bromination these and similar bodies are entirely soluble, and have no influence on 
the results. The same applies to calcium salts, even to calcium sulphate. The 
author has likewise proved that his method is applicable for the estimation of the 
caoutchouc in regenerated rubber, and, consequently, when such products are 
present in the sample, the method shows the total caoutchouc, both regenerated and 
new. Theoretically, the chief objection to the method is the possible influence of 
proteins on the results, but it is doubtful whether this objection is a valid one in the 
case of vulcanised goods. J. F. B. 

Analysis of Commercial Calcium Cyanamide. N. Caro (and B. Sehiick). 

(Zeitsch angew . Chem. t 1910,23, 2407-2411.)—Commercial calcium cyanamide (Kalk- 
stickstoff) contains about 21 per cent, of nitrogen, principally (nearly 20 per cent) as 
cyanamide, together with about 0*1 per cent, as dieyandiamide, 0*7 to 0*8 per cent, 
as urea, and 0*6 to 08 per cent in insoluble combinations. The following is found 
to be the best method for the separate estimation of the cyanamide, dieyandiamide, 
and urea. Seven grins, of the sample are shaken with 400 c.c. of water for two to 
three hours at 20° C., and the mixture is made up to exactly 500 c.c., and filtered. 
In 250 c.c. of the filtrate the cyanamide is precipitated by addition of an excess of 
an ammoniaeal solution of silver acetate (10 per cent, silver acetate, 4 per cent, 
ammonia), the mixture is made up to exactly 400 c.c. and filtered, and 300 c.c. of the 
filtrate is collected for the estimation of dieyandiamide and urea. The precipitate 
contains an amount of silver .which varies with the conditions of the precipitation, 
but the whole of the cyanamide is thrown down. , After washing free from ammonia 
by means of water, the eyanamide in the precipitate is estimated from the nitrogen 
content as determined by KjeldahTs method. In the 300 c.e. of filtrate retained for 
the estimation, of the other constituents, the dieyandiamide is estimated as follows : 
A 10 per cent, solution of caustic potash is added in excess, and the solution boiled 
until all ammonia has been expelled. As the amount of dieyandiamide is always 
small, there will usually be enough silver present to precipitate the whole of it, again 
as a compound of variable silver content. In case of doubt,*a little silver solution 
may be added, bat the solution used in this case must not be an ammoniaeal one, 
since the silver compounds of dieyandiamide are soluble in ammonia, a fact on which 
the previous separation of the cyanamide depends. The mixture is diluted to 
400 c.e. and filtered, and the first 300 c.e. of the filtrate preserved for the estimation 
of urea. The precipitate, which contains the whole of the dieyandiamide, is washed 
and dried, and its nitrogen content determined by KjeldahTs method. From this the 
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percentage of dicyandiamide in the original substance is calculated* In the 300 c.c. 
of filtrate reserved for estimation of urea, excess of silver is precipitated by means of 
hydrogen sulphide and filtration, and the excess of hydrogen sulphide expelled by a 
current of carbon dioxide. The solution is diluted to 400 c.c., and an aliquot portion 
is evaporated, and the nitrogen in the residue determined by KjeldahFs method and 
calculated as urea. If in another aliquot portion the urea be estimated by Liebig’s 
method, using a very dilnte solution of mercuric nitrate on account of the small 
amount of urea to be estimated, an identical result will be obtained. That, at least, 
is the experience of the authors, and they therefore conclude that, apart from 
cyanamide and dicyanamide, urea is the only other soluble nitrogenous body in the 
calcium cyanamide produced by the works whose products they have examined. 

G. C. 1 . 

Estimation of Cellulose by Simon and Lohniseh’s Method. H. Lehmeh. 
(Zeitech. physiol. Chem., 1910, 69, 143-151.)—In reply to Seheunert and Lotsch’s 
criticism of this method (Analyst, 1910, 35, 263), the author agrees with the state¬ 
ment that cellulose is, to some extent, attacked by the reagents employed, and 
admits that the method is not strictly quantitative. At the same time, he has never 
met with such large deficiencies as mentioned by Seheunert and Lcteeh, and con¬ 
siders that the method is quite suitable for the estimation of cellulose in such 
Substances as faeces, etc., provided that control estimations be made. The cellulose 
obtained is pure and uncontaminated with other substances, and the time required 
for the estimation is short. In cases where it is desired to ascertain the proportion 
of cellulose digested during feeding experiments on animals, the method yields 
sufficiently accurate results, as the cellulose present in the fodder and in the faeces 
is estimated under exactly similar conditions. W, P. S. 

Estimation of Cyanogen Compounds in the Gases from Coke Furnaces. 
E. Lecocq. (Bull, Soc. Chim. Belg ., 1910, 24, 439-445.)—The gases are aspirated 
through two washing flasks charged with a solution prepared by dissolving 2*5 grass* 
of pure lead acetate in 200 c.c. of a 10 per cent solution of pure potassium hydroxide. 
The aspiration of 50 to 100 litres of the gas is continued for six hours on two con¬ 
secutive days, when the flasks will contain the hydrocyanic and thioeyaaie compounds 
in solution. The insoluble lead sulphide is rapidly separated and washed with a 
few c.c. of 10 per cent, potassium hydroxide solution. The filtrate and washings am 
rendered faintly acid with dilute sulphuric acid (1:5), the flask being meanwhile 
kept cold, and are then made up to 500 c.e., shaken, allowed to stand, and Altered 
from the precipitated lead sulphate. An aliquot portion (400 c.c.) of the filtrate is 
used for the estimation of the cyanogen compounds. For this purpose the liquid is 
treated with 10 c.c. of a 10 per cent, solution of a mixture in equal parts of ferrous 
and ferric sulphates slightly acidified with sulphuric acid, after which pot&aeium 
hydroxide s^ufcu is added, little by little, until a lai^a fropefftkm of the fence©h ^ 
ferric salts are precipitated without the reaction becoming a lk al i n e. Under thefla 
conditions Prussian blue is slowly formed, and after the liquid has been Left for ere 
hour in a warm place it is acidified with 10 to 20 ac. of sunburn acid 
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heated for fifteen minutes on the water bath, and allowed to stand for several hours. 
The liquid is now decanted, and the precipitate of Prussian blue washed on a filter, 
and dissolved in a little sodium hydroxide solution ; the solution is then treated, 
as in Feld’s method (cf. Colman, Analyst, 1910, 35, 295), with magnesium chloride 
and mercuric chloride to obtain mercuric cyanide. The mixture is distilled with dilute 
hydrochloric or sulphuric acid, and the hydrocyanic acid absorbed in a solution of 
sodium hydroxide, which is subsequently titrated by Denig^s’ method with silver 
nitrate solution, with potassium iodide as indicator. The filtrate and washings from 
the Prussian blue are titrated directly by Volhardt’s method with silver nitrate 
solution to obtain the amount of thiocyanate. Or the latter may be estimated colori- 
metrically with a solution of a ferric salt, a solution of potassium plumbate (containing 
a known quantity of thiocyanate), which has been subjected to the same treatment as 
the liquid under examination, being used as the standard for comparison. Analyses 
of the gases from eight Belgian coke furnaces showed that they contained on the 
average 0*093 grm. of cyanogen and 0*189 grm. of thiocyanogen per cubic metre. 

0. A. M. 

Normal Weight of Dextrose. C. A. Browne. (J. Ind. and Eng. Chem., 
1910, 2 , 526-527.)—The normal weight of dextrose, as given by different authorities, 
varies very considerably. For instance, Landolt gives 32*65 grms. for true c.c. and 
32-73 grms. for Mohr c.c., whilst Sidersky gives the figures 32*82 grms. for true c.c. 
and 32*765 grms. for Mohr e.c. The reason for these differences is due largely to 
the fact that each worker has taken a different specific rotation of dextrose as a 
basis of calculation. There is no other sugar which shows such a variation in 
specific rotation for differences in concentration as dextrose. According to ToUens, 
this value ranges from 52*52 for a 1 per cent, solution to 54*73 for a 50 per cent., 
solution, which is about the limit of saturation at 20° C. The author considers that 
a value should he selected as expressing the normal weight, this being that weight 
of the pure sugar which, dissolved to 100 true c.c. and polarised at 20° C. in a 
200 mm. tube, will give a constant reading of 100 on the saceharimeter scale. In 
the case of impure products, readings of less than 100 will be obtained, and the 
latter are corrected by a table giving the true percentage equivalent of each division 
of the saceharimeter scale. The author has converted the formula of Tollens 
([cl]d 30 ° c.=52*50 + 0*018796p 4 - 0 0005168% 2 ) from a percentage to a concentration 
basis, the latter form being more easily applied in the calculation of normal weights. 
The formula thus recalculated reads: [a] D 2 oc.=52*50 + 0*O227c-f0*00022c 2 . Ac¬ 
cording to this formula the specific rotation of a dextrose solution containing 
32*5 grms. to 100 c.c. is 53*47. The specific rotation of sucrose being 66*5, and its 
normal weight (metric c.c. standard) 26*00 grms., 32*336 grms. of pure dextrose 
dissolved to 100 true e.c. will give a reading of 100 on the Ventzke scale. This 
value is still not absolutely correct, as there is a slight difference in the rotation 
dispersion of sucrose and dextrose as compared with quartz. The value of 1° Ventzke 
in angular degrees for dextrose is 0*3448, and the value of the 100 point of the 
Ventzke scale for dextrose may be taken, therefore, as 34*48 angular degrees. The 
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specific rotation of a dextrose solution of 32*34 grms. concentration, according to 
the preceding formula, is 53'46. Substituting these values in the general concen¬ 
tration formula for specific rotation, [<x]d which a is the reading in 

angular degrees, l the dem. length of the tube, and c the grms. of sugar dissolved to 

100 c.c,, we obtain for a 200 mm. tube the value: c = 32*248 grms., as 

2 x 53*46 


the correct normal weight of dextrose. 

The correction to be added to any reading (5) of the saccharimeter scale is 
very approximately *f 0*02s -G*002s 2 . The percentage of dextrose (D) corresponding 
with any scale reading (s) is therefore expressed by the formula: 


D = s + 0*02s-0*000& 2 . 


W. F. S. 


Methods of Testing: the (General) Stability of Explosives in Various 
Countries. (Zeitsch. Schiess. u. Sprengstoffw 1910, 5, 10, 21, 72, 210, 432.)— 
This interim report of the Commission appointed by the Sixth Congress of Applied 
Chemistry to inquire into the methods of testing used in various countries, with a 
view to their unification, deals with the chemical stability, resistance to accidental 
explosion by shock, and other properties necessary for the safe manufacture, storage, 
transport, and use of blasting agents, propellants, and other explosives. The tests 
employed by the British, French, Dutch, Spanish, Italian, United States, and 
Belgian Governments are described.^ O. E. M. 


Estimation of Phenol and p-Cresol in the Presence of Each Other. 
M. Siegfried and B. Zimmermans. {Biochem. Zeit&ch,, 1910, 29, 368-388.)— 
The method proposed depends on the estimation of the quantity of bromine 
required, under definite conditions, to convert the phenol into tnbromo^henol and 
the p-cresol into tribromocresoL It also depends on the estimation of the amount 
of bromine which is necessary, in the presence of potassium iodide, for the con¬ 
version of the two substances into tribromophenol and dibromo-p-cresoi respectively. 
From the results of these estimations the quantities of pheaaol and p-ereeoi present 
may be calculated. The reagent solutions required are: (1) sodium thiosulphate 
solution ; (2) potassium bromate-bromide solution, containing 0*834 grm. of 
potassium bromate and 2-97 grms. of potassium bromide per litre (the bromine 
titre of this solution is determined by titration); (3) a 5 per cent, potassium iodide 
solution; (4) dilute sulphuric acid (1 : 1); (5) 25 per cent, hydrochloric acid. 
One hundred c.c. of an aqueous solution containing the two phenols are placed in 
a 500-e.e. stoppered flask (if 100 c.c. of the solution are not available, water must be 
added to make up the volume), 30 ex. of the dilute sulphuric add are added, and 
the potesaum hrmnate-bromide solution is run in from a burette until the precipi¬ 
tate which : forms coagulates on shaking the mixture, and the solution k aefemeMM 
distinctly yellow. A farther quantity of the bromate solution is then added, so that 
at least 8 atoms of bromine are present far each molecule of phenol, and the 
is shaken frequently lor-one hour. After'the lapse of this, tiiiie the 
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filtered through glass-wool, and the filtrate is allowed to run into 30 c.c. of potas¬ 
sium iodide solution; water is added to the flask, shaken to dissolve bromine 
vapours, and then poured through the filter. The iodine liberated from the 
potassium iodide is then titrated. This estimation gives the quantity of bromine 
required to convert the phenol and ^-cresol into their tribromo compounds. The 
quantity of bromine may be termed B r A second portion of 100 c.c. of the phenolic 
solution is now placed in a litre flask, 30 c.c. of hydrochloric acid are added, and 
the mixture is diluted with water to a volume of about 500 c.c. After the addition 
of the same volume of bromate solution as was employed in the first estimation, the 
flask is closed and the contents are mixed, but not shaken. At the end of fifteen 
minutes 30 e.e. of potassium iodide solution are added, the mixture is well shaken, 
and set aside in a dark place for one hour. The free iodine is then titrated. The 
amount of bromine necessary for the conversion of the phenols into tribromophenol 
and dibromo-p-cresol is thus obtained. Let it be called B 2 , then the amount of 
p-cresol (x) in the solution is found from the equation x =0*67605 (B 1 ,-B 2 ), whilst 
the amount of phenol (y) is obtained from the equation y = 0*5884.B 2 -0 , 3923.B r 
Besults of experiments with solutions containing about 0*02 grm. of p-cresol and 
0*03 grm. of phenol show that the process is trustworthy. W. P. S. 

Volumetric Estimation of Quinones by Means of Titanium Triehlopide. 
E. Knecht and E. Hibbert. (J5er., 1910, 43, 3455-3457.)—Titanium trichloride 
affords a ready and accurate means for the estimation of quinones, according to 
the equation— 

C 6 H 4 0 2 + 2TiCl3 + 2HC1 - C 6 H 6 0 2 '+ 2TiCl 4 . 

The titration may be made either indirectly or direetly. In the former case an 
excess of standardised titanium solution is added to the solution of the quinone in 
cold water, and the excess of titanium is titrated back by means of a standard 
solution of iron alum in presence of potassium thiocyanate as indicator. In the 
second case a trace of methylene blue is added to the quinone solution as indicator, 
and titration is made directly with the titanium solution. The titanium reacts 
selectively and quantitatively with the quinone before reducing and discharging the 
methylene blue. The quantity of the indicator taken should be such that it is 
decolorised by a single drop of the titanium solution. Besults showing 99-7 to 99-8 
per cent, of the theoretical values are cited for benzo-, toluo-and a-naphtho-quinones; 
the last, on account of its sparing solubility in water, should first be dissolved in 
glacial acetic acid and then poured into water. J. F. B 

Estimation of Sulphur in Organic Compounds. T. S. Warunis. (Chem. 

1910, 34,1285-1286.)-—The substance (0*2 to 0*4 grm.) is mixed with 10 grms. 
powdered potassium hydroxide and 5 grms. sodium peroxide in a large crucible of 
silver or nickel. The crucible, provided with a cover, is placed for about fifteen 
minutes in an oven maintained at 75° to 85° C., care being taken that the latter 
temperature is not exceeded at this stage. On removal from the oven the contents 
of the crucible will be found sintered together, and the crucible is next heated over a 
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small flame, which is gradually increased until complete fusion occurs. It is 
maintained in this condition for some minutes and then allowed to cool, when 
the contents are much more easily dissolved by water than is the case when the 
fusion is made in the ordinary way with soda and peroxide. The aqueous solution 
of the melt is treated with hydrochloric acid containing bromine, and the sulphur 
is finally weighed as barium sulphate. G. C. J. 

Estimation of Sulphur and Phosphorus in Organic Substances, C. G. L. 
Wolf and E. Osterberg*. ( JBiochem, Zeitsch., 1910, 29, 429-438.)—In the method 
proposed the oxidation is carried out with nitric acid, and subsequently with a 
mixture of copper nitrate and potassium chlorate* A portion of the substance under 
examination (urine, etc.) is placed in a flask, and heated with 20 c.c. of fuming nitric 
acid, until, in the case of solid substances, complete solution is obtained, and nitrous 
fumes are no longer evolved. Further quantities of nitric acid may be added, if 
required. The solution is then rinsed into a porcelain basin, 20 c.c. of a solution 
containing 200 grins, of crystallised copper nitrate and 50 grms. of potassium chlorate 
per litre of water are added, the mixture is evaporated to dryness, and the residue 
is ignited at a dull red heat. After cooling, the residue is dissolved in 25 c.c. of 
boiling dilute hydrochloric acid (1 : 4), the solution is transferred to a flask, 150 e.c. 
of water are added, the mixture is boiled for fifteen minutes, cooled, and placed 
aside overnight. The next day the solution is filtered, and the sulphuric acid in the 
filtrate is precipitated by the addition of barium chloride. The filtrate from the 
barium sulphate precipitate is then treated with sulphuric add, the excess of barium 
is removed by sulphuric acid from the filtrate, and the phosphoric add is estimated 
by means of the molybdate method. 

The method of oxidising the substance with copper nitrate and potassium 
chlorate was first recommended by S. B. Benedict (/. Biol. Chem., 1909, 6, 363), but 
the authors find that a preliminary treatment with fuming nitric acid is necessary to 
insure complete oxidation. W. F. B. 

Estimation of Total Tartaric Acid by Goldenbergr’s Method. C. Ordon- 
neau* (Bull. Soc. Ohim 1910 [iv.], 7, 1034-1041.)—Goldenberg's method (Abalyke, 
1908, 33, 200), which was adopted by one of the sections of the International 
Congress of Applied Chemistry in 1909, is subjected to criticism as follows: In 
presence of such proportions of calcium tartrate as occur in crude tartar, the method 
gives results which are about 2 2 to 2*4 per cent, too low. Baits of aluminium and 
iron depress the results even more than calcium tartrate, whilst phosphates, except 
those of aluminium and iron, lead to small positive errors. All these errors can be 
approximately halved by substituting phenolphthalein for litmus as indicator, and 
it is suggested that phenolphthalein should be adopted as indicator in analytical 
practice connected with the purchase of argol, as it is already used in all works for 
controlling manufacturing processes. The solution after boiling should be coded 
down to 50° C„ before commencing the titration, as al this temperature derate* 
interferes less with the indicator than it does in eold or boiling solutkm. IfeiEialte 
shown that m ipmgom m served by adding the arid solution to the pofaywa Bi 
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tartrate instead of vice versa, as recommended by Goldenberg and others. Identical 
results are obtained when the potassium tartrate solution is added to the acid 
solution. G. C. J. 


INORGANIC ANALYSIS. 

Estimation of Acidity in Hydrogen Peroxide Solutions. L. Wohler and 
W. Frey. (Zeitsch. angew . Chem ., 1910, 23, 2353-2354.)— Endemann has asserted 
(Analyst, 1909, 34, 290) that the acidity of hydrogen peroxide solutions is under¬ 
estimated by almost exactly 50 per cent, when these are directly titrated in the cold 
with caustic alkali, using phenolphthalein as indicator. It is now shown that, with 
weak solutions of hydrogen peroxide (up to 3 per cent.), direct titration, using 
phenolphthalein as indicator, gives results which are very near the truth (see also 
Brown, Analyst, 1910, 35, 497). So far from being low, the results are always a 
little above the truth, this being due to dissolved carbon dioxide, and, with increasing 
concentration of hydrogen peroxide, to an acid function of the peroxide. If in 
titrating weak solutions (up to 3 per cent, hydrogen peroxide) 0*3 c.c. be deducted 
from the volume of ^ caustic alkali required by 25 c.c., the error of the corrected 
result will not exceed ±0*1 c.c. ^ acid. Endemann’s conclusions were based on a 
comparison of the direct method with the method in which the peroxide solution is 
decomposed by prolonged boiling with excess of standard caustic alkali, followed by 
titration of the excess of caustic alkali, using phenolphthalein as indicator. It is 
shown that this latter method may lead to high results, unless special precautions be 
taken to protect the boiling solution from the action of carbon dioxide; and it is 
suggested that Endemann overlooked this fact. In explanation of the alleged 
anomalous results obtained by direct titration, Endemann Qoc. cit) suggested that 
sodium perhydroxide was neutral to phenolphthalein. Were this the fact, it would 
afford an explanation of unduly high results, but not of the low results of Endemann; 
but Tafel has shown (Ber., 1894, 27, 2302) that sodium perhydroxide can be titrated 
accurately, using phenolphthalein as indicator. 

If it is required to determine with exactitude the acidity of solutions of hydrogen 
peroxide of high strength, the hydrogen peroxide must first be destroyed by boiling 
in platinum, after addition of excess of caustic soda, since the direct method gives 
rise to errors in excess of 0*4 e,c. solution, when as much as 6 per cent, hydrogen 
peroxide is present. In such cases methyl orange should be given the preference as 
indicator, if it is known that no organic and other weak acids are present which 
would escape measurement by fee use of this indicator. If phenolphthalein must be 
used, then fee solution must be protected from carbon dioxide during evaporation, or 
a control experiment must be .made. The author does not agree with Schmatolla 
(Pharm. Zeit, 1905, 641) that Congo red is preferable to methyl orange. 

G. C. J. 

Separation of Alumina from Ferric Oxide. P. Barbier. (Bull Soc . Chim., 
1910 [iv.], 7, 1027-1028.)—To fee solution of alnmina and ferric oxide in hydro¬ 
chloric add a slight excess of sodium acetate is added, so feat fee solution assumes 
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a red tint and all the mineral acid present is combined with soda, A 10 per cent, 
solution of sodium hydrosulphite is added in small portions at a time until the red 
colour of the ferric compounds disappears. On boiling, the whole of the alumina 
is precipitated as a dense powder, which is easily filtered and washed free from 
salts of iron. The filter paper is moistened with nitric acid, ashed, and the alumina 
added to the contents of the crucible and ignited. The iron is estimated in the 
filtrate in any convenient manner. No figures are given, but the separation is said 
to be perfect 

When glucinum is present, this is precipitated as hydroxide with the alumina. 
The two bases may be separated by prolonged digestion (thirty-six hours) in the 
eold, with a concentrated solution of ammonium carbonate, which dissolves the 
glucina. After filtering off the alumina, the glucina in the filtrate may be thrown 
out of solution by prolonged boiling. C. G. J. 


Rapid Determinations and Separations by Means of the Mercury 
Cathode and Stationary Anode. R. C. Benner and M. L. Hartmann, 
(J. Amer. Chem. Soc. t 1910, 32, 1628-1636.) —Further experiment has been made 
with the simple equipment already described by Benner (Analyst, 1910, 35, 544). 
Comparison of the rates of deposition under like conditions of current, volume of 
solution, eta, shows that, although the rate of deposition with the rotating anode is 
greater than with the stationary anode, it is not sufficiently so to recommend the 
use of so much more complex a piece of apparatus. The results obtained by Benner’s 
method are as accurate as those obtained by other mercury cathode methods, and 
with the different metals so far experimented with it is found possible to adopt 
almost the same conditions as would be cbosen if a rotating anode were being used 
in conjunction with a mercury cathode—that is to say, conditions which determine 
speedy deposition. Particulars are given concerning more than a hundred experi¬ 
ments, which show that the method is applicable to the estimation of nickel and its 
separation from aluminium, titanium, and the rare earths, to the estimation of cobalt 
and zinc, and to the estimation of iron and its separation from aluminium, titanium, 
and the rare earths. The time required fear the deposition of 0*2 to 0*4 g rm . from 
10 to 20 c.c. of solution varies from ten to twenty minutes, and the results are 
seldom in error by more than ±0*0005 grm. G. C. J. 


Estimation of Chromium in Chrome Tungsten Steel. SL Wdowiszewski 
and P. Bogoluboff. (Chem, Z&L* 1910, 34, 1365.)—The method of v. Knurr© 
(Stahl u, Eism, 1907, 27, 1251) is found to afford the most accurate means of 
estimating chromium in steels which also contain tungsten, but it is somewhat tedious, 


and calls fear the continuous attention of an experienced operator. The following 
modification economises time and gives results which differ little from those yielded 
by the original method of v. Enorre. To 1 to 2 gras. of borings contained in a 500 
to 600 Brlenmeyer flask, 10 to 15 oe, of a 15 per cent, solution of sodium phosphate; 
are added for each grm. of borings, 7 to 8 e.e. of rndphurie arid (sp. gr. 1^5) i&? harit, 
gzm of borings, tod finally 5 water. The borings begin to dissolve iWl 

r is complete in fifteen minutes if the contents of* the 
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moderately warm. The temperature is then raised and 2 c.c. of nitric acid added. 
The metallic tungsten which separates out at first is oxidised by the nitric acid, 
and in presence of the sodium phosphate it passes into solution as phospho- 
tungstic acid. The clear solution is diluted with 300 to 500 c.c. of hot water, 
3 to 5 grms. ammonium persulphate are added, and the solution boiled until the 
excess of oxygen is expelled and the whole of the persulphate decomposed. The 
solution is then cooled, a measured quantity of standard ferrous solution is added, 
more than is sufficient to reduce the whole of the chromic acid present, and the 
excess of ferrous salt is determined by titration with permanganate. The whole 
series of operations occupies less than two hours, and when v. Knorre’s method 
shows 5 per cent, of chromium, the simplified method above described shows 
5±003 per cent. The quantity of sulphuric acid present should not be less.than, 
nor greatly in excess of, that stated. G. C. J. 

Estimation of Hydrogen in Gas Mixtures. 0. Brunck. (Chem. Ze%u 
1910, 34, 1313-1314 and 1331-1332.) —The author has used the method of P&ai 
and Hartmann (Analyst, 1910, 35, 139), and finds it accurate and convenient. The 
absorption of the hydrogen may be quickened by using a Hempel pipette similar to 
that used for phosphorus, but packed with solid glass balls, which are preferable to 
beads or glass tubing, which are apt to entangle gas bubbles. The regeneration of 
the palladium sol may be effected as follows: Dilute sulphuric acid is added, until 
the whole of the palladium, together with its protective colloid (sodium protalbinate), 
is precipitated. No great excess of acid must be used, or, under the influence of the 
oxygen of the air, palladium may pass into solution as sulphate. The precipitate, 
which contains some unchanged picric acid, together with the palladium sol, is 
washed with water, and then suspended in water, and sodium hydroxide cautiously 
added until the precipitate disappears and the solution appears homogeneous. 
Sufficient sodium pierate (the author recommends as much as 5 grms.) is added, 
and the mixture is again available as an absorbent of hydrogen. G. G. J. 

Estimation of Nitrates by the Phenol-Sulphonie Acid Method. H. Caron 
and B. Eaquet. (Bull. Soc . Chim 1910 [iv.], 7, 1021-1025.)—Perrier and Farcy 
have recommended (Analyst, 1909, 34, 174) the addition to the standard solution 
of an amount of chloride equal to that in the water residue under examination. 
As an alternative means of correcting for the influence of chlorides on the intensity 
of the coloration produced, they provided a curve having quantities of chlorine as 
abscissae, and as ordinates factors by which the apparent amount of nitric anhy¬ 
dride found colorimetrieally should be multiplied to get the true amount present. 
It is now shown that this curve is valueless except for quantities of nitric anhydride 
closely approximating those employed by Perrier and Farcy in their experiments, 
since the percentage reduction in colour depends not only on the amount of 
chloride, but on the absolute amount of nitric anhydride present. A simpler way 
of overcoming the influence of chlorides is to use freshly-prepared reagent. To 1 c.c. 
of 90 per cent, phenol, 10 c.c. of sulphuric acid are added, and 1 c.c. of this mixture 
is used for the test. Chlorine up to 10 parts per 100,000 is then without effect. It 
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is important that the residue from the water and that from the standard solution 
be treated alike. If the former be cooled in a desiccator, and the latter on the bench, 
nitric anhydride will be over-estimated; and if the procedure be reversed, it may be 
under-estimated by more than 50 per cent, G, C. J. 

Estimation of Nitrates in Water by a Sulpho-Salieylie Reagent. 
H. Caron and D. Roquet. (Bull Soc. Chim 1910 [iv.], 7, 1025-1027.)—A 
1 per cent, solution of salicylic acid in sulphuric acid may with advantage replace 
the phenol-sulphonic acid of Grandval and L&joux. The coloration is more intense 
than that yielded by the ordinary phenol-sulphonic reagent in the proportion of 
17 to 10, and is independent of the agfe of the solution. It is, however, advisable 
to make use of a comparatively freshly prepared solution for the reasons stated in 
the preceding abstract. The presence of chlorides does not affect the results, 
provided the solution be less than five or six days old, whereas phenol-sulphonic 
acid only one day old gives results which are sensibly influenced by the presence 
of chlorides, A convenient procedure is to evaporate 10 e.c. of the water under 
examination with 1 c.c. of 1 per cent, sodium salicylate, to add 1 c.c. of sulphuric 
acid to the residue, and then, after some minutes, 10 c„e. of water and 10 c.e. of 
ammonia. G. G. J. 

Note. —Caustic soda may advantageously replace the ammonia. 

Characteristic Constituent of Natural Vichy Salts. A. MaJIat. 
(J. Pharm. Chim ,, 1910, 102, 543-546.)—The mixture of salts obtained by the evapora¬ 
tion of Vichy mineral water, and known by the name of Natural Viehy Salts, 
always contain lithium salts. The detection of lithia, therefore, in a sample of 
the salts affords a means of ascertaining whether the salts have been obtained from 
Vichy water, or whether they consist of an artificially-prepared mixture consisting 
of sodium bicarbonate and other salts. According to the author's experience, these 
artificially-prepared mixtures never contain lithium salts. W. P. S. 

Determination of Hydrated Slide Add in Clay. F. K. Pence* (Trans. 
Amer . Ceram. Soe^ 1910, 12, 43-53; through J* Soc. Gkem . Ind 1910, 29,1300.)— 
Sjollema’s diethylaraine method (Analyst, 1903, 28, 123) and Herman's sodium 
para tungstate method (Zeiisch. mol Chem 46, 318) of separating amorphous from 
combined or crystalline silica are said to be too expensive for commercial analysis. 
The author therefore examined the older methods of separation by caustic soda or 
sodium carbonate. He finds that caustic soda is useless in this respect, as even a 
1 per cent, solution will attack the combined silica. Sodium carbonate, however, 
gives better results, the method being as follows: Five grms. of the finely ground 
material are boiled with 120 c.c. of 5 per cent, sodium carbonate solution for tan 
minutes. After settling for a s hor t time, the solution is decanted, and the sample 
treated twice more with the carbonate stfluHos. The day is then transferred to the 
filter-paper, washed with hot dilute sodium carbonate solution, and the silica in the 
combined filtrates determined in the usual way by acidification and evapor&iaaa fee 
dryness. A control determination should be conducted at the same time, m tke 
vessels usually yield a quantity of' silica corresponding to about G*2 
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5 grm. sample. Should the amount of amorphous silica in a clay be unusually large 
— i.e., more than 3 or 4 per cent.—a smaller sample should be used, 

APPARATUS, ETC. 

Potash Bulb. C. E. Waters. (/. Jmer. Ghem . 8oc., 1910, 32, 1691-1693.)— 
The bulbed tubes A and B are made of very thin « condenser ” tubing, the tubes 
I and O being of ordinary thickness. Around the cylindrical portion of A are four 
movable discs shown at D. These discs are made by abruptly flaring glass tubing of 



suitable bore and cutting off about 4 or 5 mm. from the end. Their extreme diameter 
should be quite 2 mm. less than the internal diameter of the cylindrical part of B, 
and they should move freely up and down the stem of A. They are prevented 
from falling below the cylindrical part of B, and from rising within 1 cm. of the 
outlet, by means of projections blown in the wall of A. The amount of potash 
solution to be used depends on the rate of flow of the gas, but enough to just reach the 
second disc is usually sufficient. The gas entering through I is first broken up into 
small bubbles on passing through the pinholes in the bulbed part of A. It is then 
trapped in succession by the discs, which, when working properly, alternately rise and 
fall, continually wetting the walls of B with fresh solution. P illustrates a stoppered 
side tube for filling the apparatus, to which it is affixed in a plane at right angles to 
that of the paper. C illustrates the caps which are placed on I and 0 when weighing. 
The apparatus is lighter and less fragile than that of Geissler, and has a smaller 
surface. When filled it weighs 35 to 40 grins. G. C. J. 
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apparatus is made by Bender and Hobein, Karlsruhe. 


Apparatus for Filtering* Hygro¬ 
scopic Substances or those affected by 
Air. W. Steinkopf. (Chem. ZeiL, 1910, 
34,1358.)—A suction flask. A, is fitted with 
a Buchner funnel, B, with an upper vertical 
extension, upon which rests a ground-glass 
lid with a central tube. Through this is 
fitted the ground-in tube of D, which has a 
side-attachment into which fits the reaction 
flask G. By turning this flask, the preci¬ 
pitate readily falls into the tube D, and 
thence on to the filter. The tube H, which 
should be represented on the nearest side of 
the flask, and not as shown here, serves for 
the introduction of a gas or to hold a reflux 
condenser. Tubes containing phosphorus pent- 
oxide are placed between the suction flask and 
the pump, and at E, in order to prevent the 
admission of moisture to the apparatus. An 
inverted flask, J, with its stem cut off, may he 
placed upon the filter to keep the paper in posi¬ 
tion. When it is necessary to exclude all air, 
an indifferent gas is introduced through E. The 


C. A. M* 


Automatic Extraction of Aqueous Liquids by Means 
of Specifically Lighten Solvents. B. Kempt (Chem. 
Zeit, 1910, 34, 1365-1366.)—The flask, extraction apparatus, 
and ball condenser, are connected by means of ground- 
glass joints. Inside the external tube of the extraction 
apparatus is a long test-tube provided with glass points 
near the top and bottom, to insure its taking up an 
approximately central position within the wider tube. The 
inner tube, which serves to hold the aqueous liquid to be 
extracted, is also provided with two holes pierced in its 
side some way below the top. The only other part of the 
apparatus is the long funnel tube, around the lower part of 
which a glass spiral is wound. The operation of the apparatus 
is as follows: The flask is heated in any convenient manner, 
and the vapour of the ether or other solvent passes up the 
annular space surrounding the container of the aqueous liquid, 
which it maintains at a temperature near the boiling-point 
of the solvent. On reaching the condenser the vapours are 
condensed, and the liquid solvent falls into the funnel tube, 
from the bottom of which it escapes in small globules. These 
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rise slowly through the aqueous liquid, and the glass spiral serves to prolong the 
period of contact between the immiscible solvents. Finally the ether overflows 
through the holes near the top of the inner tube, and flows back to the flask. 
The length of the funnel tube and the effective length of the inner tube 
(that is. Its length from its bottom up to the level of the overflow holes) need 
to be chosen with due regard to the sp. gr. of the aqueous solution and the other 
solvent, and to the extent to which water and the other solvent dissolve each other. 
For ether and aqueous solutions of sp* gr. not far from unity, a funnel length of 
52 cm. requires the effective length of the extraction tube to be kept as tow as 
34 cm. The apparatus is supplied by the makers, the Vereinigten Fabriken fiir 
Laboratoriums-bed&rf, Berlin, with three inner tubes having effective lengths of 
17, ^6, and 34 cm., and the longest one serves for the extraction of about 175 c.e. of 
liquid. * O. C. J. 

Apparatus for Storing and Measuring Poisonous, Hygroscopic or 
Volatile Liquids. W. Stainkopf. (Ckcm. ZeiL, 1910, 34, 1319.)—For the storage 

and measurement of liquids which should 
not be exposed to the atmosphere, the 
author has devised the apparatus illus¬ 
trated in the figure. It somewhat re¬ 
sembles the apparatus described by 
Falck for the storage of sterilised liquids. 
It consists of a cylindrical vessel, A, with 
fairly thick walls, connected with the 
adapter B by way of the cock ay another 
branch, C, is dosed by the cock b\ whilst 
a third branch, D, extends nearly to the 
bottom of the vessel, and is connected 
by way of the cock c with the burette B. 
This last branch is situated in a plane at 
right angles to that of the adapter B. 
The upper portion of the burette is pro¬ 
tected by a potash tube which is connected 
with d. The vessel A is suspended in the 
stout glass cylinder F, in which it is held 
by a brass lid. The apparatus has been 
designed chiefly for use with anhydrous 
hydrocyanic acid. During the process of 
filling, the tap e is dosed; a and b are 
open, and the open end of G is guarded 
with calcium chloride and potash tubes. The hydrocyanic add enters through the 
adapter B which is connected with the condenser and solidifies in A under the action 
of an alcohol-carbon dioxide freezing mixture placed in F. After charging, the eocksr 
a and b are dosed, and the acid, if anhydrous, may be kept without change for 
weeks. For withdrawing a portion of the contents, the tube C is connected with a 
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calcium chloride tube and a rubber bellows, by which any desired quantity of liquid 
may be forced over into the burette. The same apparatus may be used with volatile 
liquids, such as methyl bromide or dry bromine. J. F. B. 


Mercury Pump for Rapidly Obtaining 
a High Vacuum. A. Beutell. (Chem. Zeit, 
1910, 34, 1342-1344.)—The apparatus here shown 
has the advantages of using very little mercury, 
not being broken by the shock of the falling metal, 
and of being easily cleaned. The mercury is 
introduced into the small beaker-like receptacle 
at the bottom on the right, and this is closed by 
a stopper provided with a tap. The india-rubber 
tube at the top is connected with a water-pump, 
and the mercury is allowed to enter the pump. 
The tap is then turned to the point fixed by an 
asbestos stop, so as to allow the necessary amount 
of air to enter for the mercury to he raised. The 
mercury will then circulate uninterruptedly for 
days together through the two vertical columns. 
To stop the pump, first the lower and then the 
upper tap is turned 180°, so that air slowly enters, 
its speed being regulated by the asbestos stops to 
the taps. Any danger of fracturing the glass by the 
hilling mercury is obviated by allowing a minute 
quantity of air to enter the pump through the pores 
of a sound cork fitted in the small tube to the 
left, so that there is always an air-cushion # to 
protect the glass from the shock. This also pre¬ 
vents the production of electric sparks, and only 
the ordinary phenomena of the Geissler tube 



appear. With the most rapid type of the pump, a Bontgen vacuum e&s be obtained 


in a connected vessel within fifteen seconds, whilst with the slowest type a minute 


is required. The amount of mercury needed is from 8 to 20 c.c. The pump may be 


obtained from F. Hugershoff, Leipzig. 


a A. ML 


Thermostat fop Refraetometric Examinations. Poda. (Chsm. Zmi. % 
.1910, 34, 1382.)—By means of the apparatus any required temperature may he 
maintained constant notwithstanding variations in the pressure of the water or 
gae supply. It consists essentially of a combination of a water-thermostat with 
a small centrifugal pump. A cylindrical copper vessel holding about 3 litres is 
nearly filled with water, which is heated by means of a Bunsen burner, controlled 
% a thernso-ri^idak^. In the water is immersed a Luther’s laboratory 
worked by a watar-turbine or an electric motor, so that the waterismade to clr #b l id : 
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j^^uafced screw and millimetre scale, so that when once a definite temperature has 
co tL; 68 ** caa rapidly be once more obtained, The copper vessel also 

^ & co ^» 80 that temperatures lower than that of the room may be 

ed * Tfae apparatus is made by & Grass, Innsbruck. C. A. M. 

AtJ!^ med ^ pafatOFy F 0111161 and Washer for Heavy Liquids. H. M. 

QQnsLr*.tn • u AVtrs, 1910, 102, 308,)—This is an ordinary pear-shaped 

eoek Ahl Tu bottom, with the addition of a side-tube carrying a stop- 

i« Q -way up the side of the separator. It is useful for washing heavy 

readil*’ 800 aniline; and the wash-water, caustic soda solution, etc., can he 

* f °" through the side-tube without running out the main liquid in the 

without * Th ° 8obBt * B ® e m *7 a 180 be dried with calcium chloride or other reagent 
witfcoat transference. A 

i + * ■!• i 
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t Analysis Committee (Coloured Malts and Caramel), 
2 1 aw? Sr f *?" Institote of *«**. (* ** B"*,, 1910, 

J . ^ ° OD858ted of Messrs - Jtdi “ L - Baker, LBriant 

if l to lf ^ PmaD ' J ' Her ° n - * R ^ Gordon Salamon 

JJJ;y • Th ° rae ’ “ S18ted fa y » ****** of others connected with the brewing 

the SrS e „f e f^! **1*? (/ - I,Mt 1906 > 12, 1) it was recommended that 

Je grinding of the malt for analysis should be done in a “Seek”mill set at 25° 

setting bfirS ^T 6611 ^ recommend that this mill- 

J V* teken , as • bo 133 their previous Bepori Brown and crystal malts 

are to be ground in the *• SWlr« m ;n l-i_• . , m&im 

k. 8 I ,, Oeo ® : bnt > °**g to the possibility of roasted malts 

- -* 11 - 

m> ; . . * ac - of water malt extract previously heated to 150° 1? 

**? ” I™P^> *«■ * po, ^ &?J? * 

&t" WT” “r *■ -*w. o. mm 

WJ to 70 F., and subsequent filtration. The mixture is kept for one h nnr It! 
temperature of 150° F., then cooled to 60° F. and made un L 61?” u l 
filtered, and the sp gr tnhan tk« nAAmma ^ ^ c * c *» shaken, 

300 c.c. of water, the mixture befog S ““ff* extewt 

“°“j° M, m. „ „ «» „ „ eo- P, n^a. JtST % “ “ 

«r. A volume of 20 e.e.oi the above extract, whieh^St be brilliant, is 
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diluted to 100 ae*, and tbe colour read in a 1-inch cell, using a Lovibond tintometer 
and glasses of the “ 52 ” series. 

The colour due to the cold malt extract may be neglected. 

Black Barleys and Malts — Extract.— A little over 50 grms. of the sample is 
finely ground in a coffee-mill, and of this exactly 50 grms. are extracted with about 
350 c.c. of boiling distilled water, care being taken to avoid balling. The infusion is 
kept in a bath of boiling water for one hour, after which it is cooled, made up to 
a volume of 515 c.c. at 60^ F., shaken, filtered, and the sp. gr. of the filtrate taken. 

Colour .—A volume of 20 c.c. of the above extract, which, if not brilliant, must be 
refiltered, is diluted to 1,000 c.c., and the colour read in a 1-inch cell, using a 
Lovibond tintometer and glasses of the “ 52 ” series. 

Caramel — Colour .—Ten grms. of the sample are dissolved in distilled water, and 
made up to 100 ac. at 60° F, A volume of 10 c.c. of this solution is diluted to 1 litre 
filtered if necessary, and the colour read in a 1-inch cell, using a Lovibond tintometer 
and glasses of the “ 52 ” series. 

Statement of Results. —Results are expressed to the nearest first decimal 
place only, except in the case of tint, which is recorded to the nearest half-unit 

Brown and Crystal Malts. — Extract per standard quarter of 336 pounds. 
Colour: In a 1-inch cell, “ 52 ” series Lovibond (2 per cent, extract). 

Bloch Barleys and Malts . — Extract per standard quarter of 336 pounds. 
Colour: In a 1-inch cell, “ 52 ” series Lovibond (02 per cent extract). 

Caramels .—Colour: In a 1-inch cell, “52” series Lovibond {Ol per cent, 
solution). H. F. E. H. 

Annual Report of the Dominion Laboratory, Wellington, Mew Zealand 
(1909). J. S. Maelaurin. (Wellington, N.Z., 1910; pp. 76.)—The report gives, 
mainly in tabular form, the results of a large number of varied analyses, including 
analyses of coal, minerals, ores, rocks, gold and silver assays, water, amis, manures, 
explosives, milk, and other foods and beverages, etc. Amongst the mineral waters 
examined is one from the lake on White Island, the natural temperature of this 
water being 110° F. It is remarkable in containing, in addition to free hydrochloric 
acid (4*83 per cent) and boron trioxide (0*031 per cent), pentathionic acid, H^O*, 
to the extent of 0*024 per cent. 

The milk standard in the Dominion is fixed at 3*25 per cent of fat and 8*5 per 
cent of non-fatty solids, with not less than 12 per cent, of total solids; 1,598 samples 
were examined in the four worst months of the year to ascertain their quality. The 
results show that 3*88 per cent, of these samples fell below the standard for milk-fat, 
thirteen samples containing less than 3*0 per cent.; while 4*13 per cent, were below 
the standard for non-fatty solids, twenty-one containing less than 8*30 per cent. 

A- B* T. 
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Technical Mycology. By Dr. Franz Lafar. Translated by Charles T. C. 
Salter. Yol. II., “ Eumycetic Fermentation.” Fart II. With 50 figures 
in the text. London: Charles Griffin and Co. 1910. Pp* ix, 191-748. 
Price 18s. net. 

This long-expected volume brings to a close the English translation of this 
valuable work, of which the first volume was published in the original German in 
1897. A regrettable delay has occurred in its production, as the corresponding 
chapters of the original were written in 1904-1906. The treatment of the subject- 
matter, therefore, is only brought down to a date now five or six years past, and no 
references later than 1905 seem to be included in the bibliography. How much the 
book suffers from this unfortunate circumstance is an indication of the rapid progress 
which is still being made in many branches of the subject. No attempt has been 
made to remedy this state of a ff ai r s, as might have been done by the addition of 
supplementary paragraphs giving the most recent views on many of the subjects 
discussed in the text, or even by the insertion of references to them, whereby the 
value of the book as a work of reference for present use would have been greatly 
increased. 

This said, there is little to add but praise. The book is excellently produced, 
and editor, translator, and publisher are all to be congratulated on their share in 
this result This part includes the bibliography and index to the entire work, 
together comprising about a quarter of the volume. A special feature of the biblio¬ 
graphy, and one greatly to be recommended, is that reference is frequently made, 
not only to the original paper, but to the abstract in some one or more, easily 
accessible journal, such as the Chemisches ZentrcUblait, etc. The opportunity of 
making the bibliography serve also as an index of authors, by adding the number of 
the page on which each reference is to be found, has been missed, and the work is 
accordingly without this useful adjunct 

As in previous ports, each section is treated by an acknowledged authority on 
the subject, with the result that we are presented with a series of thoroughly well- 
informed monographs. 

The range of subject is very wide, and comprises yeast nutrition and culture; 
die life-history and classification of the saccharomyeetes and allied forms; the 
enzymes of yeast; the chemistry of alcoholic fermentation; and the morphology, 
classification, and chemical action of the technically important members of the 
higher groups of fungi, as well as of that lumber room of classification, the fungi 
imperfecU, including the group of Tornlaceee, at the moment of great interest to the 
English brewer. 

One of the most interesting chapters of the book is the account of the life 
history, variability, and classification of the yeast organisms, in which the fundamental 
researches of Hansen on these important subjects are described. The present system 
of classification of the yeasts cannot, however, be regarded as at all satisfactory. 
Tfefe is at mice evident from the facts that the Saeeharemycetaee© are defined as 
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spore-producing fungi, the closely allied group of the Toralas being thus excluded, and 
that Hansen succeeded by a simple process of cultivation in rendering many species 
of Saccharomyces permanently non-sporing, without altering any other of their 
characteristics. Much work is also still called for on the difficult subject of the 
differentiation of the very numerous species, varieties, and races of yeast. 

Analytical methods do not bulk largely in this section of the work, but a consider¬ 
able amount of information of the greatest possible value to analysts is scattered 
throughout its pages, particularly iu those sections dealing with the mineral 
foodstuffs of yeast, the production of sulphites by the biochemical reduction of 
sulphates in fermented liquids, invertasa, the by-products of alcoholic fermentation, 
the fermentation of dextrin by yeast, the autofermentation of yeast, eta 

This volume does not deal in detail with any of the technical processes of the 
fermentation industries, but it nevertheless provides an almost inexhaustible storehouse 
of facts bearing directly upon the nature of these processes, the organisms employed 
in them and the resulting products, and it forms therefore an invaluable weapon in 
the armoury of those whose fate it is to contend with the difficulties inherent in the 
employment of living organisms as chemical reagents. A. Harden. 


“ “ W 


NEW BOOK. 

The Chemical Trade Directory of Chemical Manufacturers, Merchants, 
Brokers, and Agents and M aker s of Chemical Plant in Great Britain 
and Ireland. Fourth Edition. Davis Bros., 265, Strand, London, W.O. 
1911. Price IDs. 

An 8vo. volume, containing 454 pages of matter. The contents are in three sections. 
The first, an alphabetical list of names of chemical manufacturers, merchants, 
brokers and agents, and makers of chemical plant and materials in Great Britain and 
Ireland, with full addresses. The second, classified lists of chemical products, etc., 
with nam es and locations of the makers. The third section, a new one, contains 
information useful to those in the chemical trade, such as the text of the Alkali Act 
of 1906, and an abstract of the last report of the Chief Alkali Inspector. Then 
follow abstracts of legal decisions, the “ Census of Production ” returns for 1908, and 
a series of price diagrams, one showing the fluctuations in the pice of coal-tar, etc. 
Tables are given showing exports and imports of chemicals, etc., for the years 1907- 
1909, tl^ ee^ion closing with an abstract of the Factory and Workshop Act of 1901. 


^ % 
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Pass List. 

Final Examination for the Associateshi? in the Branch of Biological 
Chemistry. —The following candidates for the Associateship passed: F. C. Dyche- 
Teagne, H. F. E. Hulton and H. Shankster. H. Mansfield, A.I.C., presented himself 
for the Certificate, and passed. 

January Examinations, 191L—Of nine candidates who presented themselves 
for the Intermediate Examination, six passed: J. Crawford, J. C. Earl, H. J. Evans, 
W. R. Pratt, D. C. Scott, and G. E. Slim. Of twenty-six candidates who presented 
themselves for the Final Examination, eighteen passed. In the branch of Mineral 
Chemistry: W. C. Davis, W. EL H. Norris, B.A. (Cantab.), B.Sc. (Load.), and 
B, W. Pope; in the branch of Physical Chemistry: W. B. G. Atkins, B.A. (Dob.), 
and Bnochok Shen, B.Sc. (Birm.); in the branch of Organic Chemistry: W. Caw, 
J. C. Doff, B.Sc. (Mane.), A. Greeves, A.B.C.S. (Lond.), B.Sc. (Lond.), W. H. Nodder, 
B.Sc. (Lond.), T. A. Smith, and T, A. Wallace, B.A. (Dnb.), in the branch of the 
Chemistry of Food and Drags and of Water: W. EL Dickinson, M.B.CLB. (Edin.), 
Captain I.M.S., H. D. Elkington, R. H. Eillis, A. D. Heywood, mid E. H. Shepherd, 
B.Sc. (Lond.); in the branch of Biological Chemistry: J. Crabtree, B.Sc. (Mane.). 
Captain Dickinson was examined for the Fellowship One Fellow, R. W. Clarke, 
also obtained the Certificate in the Chemistry of Food and Drugs and of Water. 


ERRATUM. 

Pige 1 , 1911 , Atmaie Weight of Hjdrogen. Fat 100*8 read 1 * 088 , 



MARCH, 1911, 


Vol. XXXVI., No. 420. 


THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


Tbps Annual General Meeting of the Society was held on Wednesday evening, 
February 1, in the Chemical Society’s Booms, Burlington House. The President, 
Mr. K W. Yoelcker, A.E.S.M., F.I.C., occupied the chair. 

The minutes of the previous Annual General Meeting were read and confirmed. 

‘ The Hon. Treasurer presented the Accounts of the Society for the year 1910. 
These were adopted, and votes of thanks were passed to the Hon. Treasurer, Auditors, 
and Hon. Secretaries. 

On the motion of the President, a vote of thanks was passed to the President 
and Council of the Chemical Society for their kindness in allowing the Society the 
use of their rooms at Burlington House during the past year. 

The President delivered his Annual Address. 

On the motion of Mr. Fairley, seconded by Mr. Smetham, a vote of thanks was 
fey acclamation accorded to the President for his Address and for his services in 
the chair. 


Mr. Thomas Mac&ra, F.I.C., and Mr. Cecil Eevis, A.C.G.L, were appointed 
Auditors of the Society’s Accounts for the year 1911. 

The election of Officers and Council for the ensuing year was postponed until 
Wednesday, March 1, to which date the meeting was adjourned. 

The monthly ordinary meeting followed the annual general meeting, the 
President, Mr. E. W. Yoelcker, occupying the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates in favour of Messrs. B. L. Collett, B.A., AXC., W. B. Cowie, 
F. Evershed, and G. Taylor, were read for the second time; and certificates in favour 
d Messrs. Joseph Clifford, AJB.C.S.I., assistant chemist in the Survey Department 
laboratory, Public Works Mi n istry Gardens, Cairo; James Connah, B.Sc. (LomL), 
Chemist, Custom House, London, E.C.; Harley F. Knight, 


1 64, Amhurat Park, Stamford Hill, N., assistant to Mr. Bertram Blount* 
FXCt; 0mlm BL LaWall, 39, South Tenth Street, Phil a d el ph i a, Pta, B.SX* j 
. chemist to the Patmsylvmnia Food Commissionar (P hilade lp hia Djaferict) mdiaihQ 
Smit h q£ Philadelphia; William Best Mummery, FXCL» ' 
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and W. Macro Seaber, B.Sc. (Loud.), F.I.C., 79, Mark Lane, London, E.C., analytical 
and consulting chemist, were read for the first time. 

Messrs. C. L. L. Claremont, B.Sc., A.I.C., and H. D. EUrington, A.I.C., were 
elected members of the Society. 

The following papers were read: 41 Note on the Detection and Estimation of 
Small Quantities of Antimony/’ by Philip Scbidrowitz, Ph„D. t and H. A. Golds- 
brough; and 44 Commercial Analysis and Arithmetic,” by Clarence A. Seyler, 
B.Sc., F.I.C. 

* % $ * * 

ANNIVERSARY DINNER. 

The anniversary dinner of the Society took place on Tuesday evening, January 31, 
at the Trocadero Restaurant, under the chairmanship of the President, Mr. E. W- 
Voelcker, A.R.S.M., F.I.C. There were present about one hundred members and 
guests, among the latter being Sir Thomas Elliott, KGB., Secretary of the Board o! 
Agriculture and Fisheries; Mr. W. Whitaker Thompson, LL.B., Chairman of the 
London County Council; Sir Edward Thorpe, C.B., F.RS.; Dr. J. J. Dobbie, M.A., 
F.RS.. Principal Chemist of the Government Laboratory; Professor F. Gowland 
Hopkins, M.A., D.Sc., F.R.S.; Dr. Frank Clowes, Chemist to the London County 
Council; Dr. R. T. Glazebrook, M.A., F.RS., Director of the National Physical 
Laboratory; Dr. A. T. Morton, Master of the Society of Apothecaries; Mr. Walter 
F. Reid, President of the Society of Chemical Industry ; and Mr. James Swinburne, 
M.Inst.C.E., F.RS., President of the Faraday Society. 

After the loyal toasts had been duly honoured, the following toasts were 
proposed: ** Government Departments,” by Sir Edward Thorpe (responded to by 
Sir Thomas Elliott and Dr. J. J. Dobbie); “ The Society of Public Analysts and 
Other Analytical Chemists/’ by Mr. W. Whitaker Thompson (responded to by the 
President); and “The Guests,” by Mr. Otto Hehner (responded to by Mr. Walter 
F. Reid and Mr. James Swinburne). 

m * & * & 

A VOLUMETRIC METHOD FOR THE ESTIMATION OF TUNGSTEN. 

By EDMUND KNECHT and EVA HEBBERT. 

(Bead at the Meeting, December 7, 1910.) 

When tungstic acid or its salts are reduced in strong hydrochloric acid solution by 
means of granulated zinc, the tungsten passes rapidly to the condition of the blue 
oxide/then becomes violet, and ultimately yields a brown solution of the tetra¬ 
chloride. This latter is a powerful reducing agent, and is rapidly and completely 
brought back again to the condition of tungstic add by oxidising agents. Otto yon 
der Pfordten (Ben, 1883* 17, 508) has made use of these reactions for the volumetric 
estimation of tungsten, employing a standardised solution of potassium permanganate 
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&s the oxidising agent, in presence of manganous sulphate* The figures given by 
this author do not produce the impression that the method is very accurate showing 
as they do a maximum variation of about 2 per cent. 

The new method which we propose is based upon similar principles to that of 
Otto von der Pfordten, the main differences being that in place of permanganate 
we use a standard solntion of iron alum as oxidising agent (with potassium thio¬ 
cyanate as indicator), and conduct the titration of the reduced tungsten solution in 
an atmosphere of carbon dioxide. Furthermore, the titration can be carried out in 
presence of ferrous iron, which is of course impossible with the permanganate 
titration. It is consequently not only available for the analysis of commercial 
tungstic acid (which is extensively used for preparing the metallic filaments in 
incandescent electric lamps) and tungstates, but also for the rapid and exact estima¬ 
tion of tungsten steels. 

If tungstic, acid is subjected to energetic reduction by zinc in presence of strong 
hydrochloric acid, the reaction may be considered as taking place according to the 
following equation: 

WoO s 4- 4HC1 + H, = WoCl 4 4- 35^0; 

Mid if the reduced solution be then treated with a ferric salt, reoxidation ensues, 
jwseording to the equation 

W oCl 4 4- 2FeCl 3 = WoCl 6 + 2FeCl r 

In order to prove this, experiments were first conducted with pure tungstic 
acid. The purity of the product was ascertained by reducing a known weight in a 
current of dry hydrogen at a temperature of about 600° C., and weighing the amount 
of metallic tungsten obtained. 

0*5320 grm. of tungstic add (dried at a red beat) yielded in this way 0*4220 grin* 
of metallic tungsten* The amount required by theory is 0*4219 grm. 

In another experiment, 0*6790 grm. tungstic acid yielded after reduction 
0*5385 grm. o! metallic tungsten* The amount required by theory was 0*5385 grm* 
The tungsten obtained in this way when heated in the air to constant weight gave 
0*6750 grm. tungstic acid. An accurately weighed quantity of this product was 
now dissolved in a small volume of ammonia, after which the solution was strongly 
acidulated with concentrated hydrochloric acid in a flask provided with a Bunsen 
valve. When reduction was complete, a current of carbon dioxide was passed into 
the flask, and tbe solution was titrated with standard iron alum after adding 
potassium thiocyanate as indicator. The titration gave 99*69 per cent. WoO r 

The method was further tested on a pure sodium tungstate, with the following 
results: 0*25 grm. of this product, reduced and titrated in the way indicated, yielded 
0*1760 grm* WoG r The amount required by theory is 0*1757 grm. 

Da Use reduction of tungstic acid, the contents of the flask almost immediately 
become intensely bine, and this colour persists for some rime. The liquid then 
assumes, for a very short period, th# colour of permanganate, and ultimately yields 
a brown solution indicating the formation of WoCi 4 , In titrating with iron "al mm 
the brown disappears, and gives place to blue, which persists until the whole of 
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tungsten is reconverted into tungstic acid. This blue colour may serve as indicator 
in place of the red of the thiocyanate, identical results being obtained in either case. 

Tungsten and Iron *—-In order to ascertain whether the estimations of tungsten 
by the new method were in any way affected by the presence of iron, known 
amounts of pure tungstate of soda were reduced as above in presence of weighed 
quantities of iron wire. The results given below are stated in terms of metallic 
tungsten; 




Taken: 


Found; 



Grm. 


Grm. 

Wo 


... 00406 


00404 

Fe 


... 0-9770 


... — 

Wo 


... 00203 


... 00196-00197 

Fe 


... 10100 


— 

Wo 


... 00944 


0*0929 

Fe 


... 10200 


— 

Wo 


.. 0-1303 


0*1292 

Fe 


... 10020 


— 


As will be sees, the results are slightly low in all cases. 

Fcrro-tungsien.—The alloy is ground in an agate mortar and sieved through 
calico. About 0*1 grm. is weighed in a porcelain crucible, and fused over a Bunsen 
with about 4 grms. of potassium persulphate until no more particles of metal are 
visible, which will require about 15 to 20 minutes. The melt is taken up in water, 
rendered alkaline with caustic soda, filtered from the ferric hydrate, and the 
tungsten estimated in the filtrate as described above. The iron can be estimated by 
dissolving the ferric hydrate in hydrochloric acid and titrating with Utanous 
chloride, using potassium thiocyanate or methylene bine as indicator. ., < ^ ^ ^ t 
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A MEW METHOD FOI THE YOLUMETBIG ESTIMATION OF MOLYBDENUM; 

By EDMUND ENECHT and F. W. ATACK. 

(Bead ai the Meeting, December 7, 1910.) 

Thb method is based on the reduction of the molybdenum by zinc and strong 
hydrochloric acid, and the subsequent oxidation of the reduced solution in as 
atmosphere of carbon dioxide, with standard methylene blue. 

Pisani (Camp, rend., 1814, 59, 301) was the first to suggest the method of 
reducing the molybdenum with zinc and sulphuric acid, and then titrating the reduced 
solution with permanganate. Many formulas of a complicated character have been 
advanced to represent the stage of reduction so obtained— e.g., Mo 5 0 7 (von der 
Pfordten, Ben, 1882,15,1929) and Mo u 0 1$ (Emmerton, /. Iron and Steel Inst, 1886; 
1018). Such formulae were explained in a paper by Dudley (Ghm. News , 1898, 77, 
195), in which he points to the fact that Mo,0 3 readily oxidises on exposure to air. 
This reduction with zinc and sulphuric acid is very slow and tedious, and, using 
an atmosphere of carbon dioxide, one fails to obtain results which are in agreement. 
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Moreover, in all processes involving the use of permanganate, the iron has first to be 
precipitated if one wishes to estimate the molybdenum directly. Hence a rapid 
method was sought for the accurate estimation of molybdenum directly in presence 
of iron. 

Energetic reduction with pure granulated zinc and strong hydrochloric acid 
results in the reduction of molybdenum to the condition of MoCl s if a current of 
carbon dioxide be maintained. The stages involved in this reduction are rendered 
visible by colour changes: the solution first becomes pale green, deepening to blue, 
then passes to orange, and, after gradually assuming the lighter shade of straw- 
yellow,* finally turns to a peculiar shade of pink (depending on the amount of 
molybdenum present), thus indicating the end of the redaction. This final yellowish- 
pink colour has not been obtained in presence of air, and is best shown if a large 
excess of strong hydrochloric acid is present. 

The reduced solution may now be quantitatively oxidised by methylene blue 
solution containing 4 gnus, per litre, standardised by the method described by 
Knecht (J. Soc . Dyers and Col , 1905, 21, 9). During this oxidation the salmon-pink 
passes to a straw-yellow, then to a pale green (in absence of iron), which appears 
almost, often exactly, halfway through the titration; and, finally, one drop in excess 
gives the characteristic shade of methylene blue. 

In this method of estimation, the oxidation of the Mod* does not proceed as 
far as the stage represented by Mo0 3 , as is stated to be the case when permanganate 
is used. It has been shown that the final product is MoCi 5 , the highest chloride 
known. Thus, as soon as the oxidation of the MoCl g is completed as far as Mod** 
the MoC 1 5 produced gives, in strong hydrochloric acid solution, the pale green 
colour mentioned above, the colour of the methylene blue appearing when a further 
volume of methylene blue, equal to that already added, has been run in from the 
burette. Thus the reaction occurs in two distinct stages— 

2MoCl s -f 2HC1 + 0 - 2MoCL 4* BLO. 

2MoCI 4 4* 2HC1 4-0 = 2MoC 1 5 4- H t O. 


The reduction is effected in an 8-ounce conical flask carrying a three-hated 
rubber stopper. One of these is fitted with a Bunsen valve, which is not closed m 
usual with a solid glass bead, but is fitted at the top with a glass tube, into which 
its a small piece of indiarubber stopper. Through this passes a platinum who, to 
which is attached a rod of pare zinc. Another hole carries a tube for the introduc¬ 
tion of a stream of carbon dioxide; the remaining one carries the adapter for the 


burette. Having placed the molybdenum solution in the flask, 50 to 75 c.c. of strong 
hydrochloric acid are added, and then a few pieces of pure granulated tine, the tine 
being lifted well out of the solution. A violent reduction ensues, during which 
the stream of carbon dioxide is maintained. After this zinc has completely dissolved, 
the tine nod is lowered into the solution for a few moments to insure complete redact 
' tio®, being ‘then removed* a^i washed with a little freshly boiled water carefully 
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introduced down the valve from a wash-bottle. The warm solution is now titrated 
with standard methylene blue. 

The method was tested on a pure ammonium molybdate, which was found by 
the gravimetric method (estimation as lead molybdate, PbMo0 4 ) to contain 54*4 per 
cent. Mo, the amount calculated for the formula (NH 4 ) e Mo 7 0 24 .4H 2 0 being 54*36 
per cent. This formula also agrees with the amount of ammonia found—viz., 
8*26 per cent. (calc. = 8*28 per cent.); and also with the amount of MoO$ left on 
the careful ignition of the finely powdered salt—found, 81*56 per cent. MoO s 
(calc. = 81*53 per cent.). 

These results agree exactly with those found, using a reerystallised sample of 
the ammonium molybdate used above, which had been carefully air-dried—found, 
81*70 per cent. MoO s . By direct titration with methylene blue the following figures 
were obtained in different estimations: 54*36, 54*48, 54*39, and 54*49 per cent. Mo. 
The method has also been tested on pure Mo0 3 (prepared by the careful ignition of 
pure ammonium molybdate), which gave 66*60 per cent. Mo, as compared with 
66*66 per cent, required by theory. The reduction and titration of molybdenum by 
this process should not require more than fifteen minutes if ferric iron be absent. 

That it is essential to pass a current of carbon dioxide is shown by an experiment 
in which it was found that the percentage of Mo found by methylene blue was 
reduced from 54*42 to 44*30 by drawing air through the reduced solution for fifteen 
minutes. (The colour changes involved in the oxidation were readily followed.) 

Molybdenum and Iron. —Ferrous chloride does not reduce methylene blue in 
hydrochloric acid solution, and hence the method may be used for the direct 
estimation of molybdenum in presence of iron, provided that all the iron has been 
reduced to the ferrous condition. The following results were obtained from mixtures? 
of iron and molybdenum; 

Molybdenum found: Molybdenum taken: Iron present: 

Grm. Grm. Grm. 

0*0347 ... ... 0*0348 . 0*0732 

0*0368 .. 0*0368 ... ... 0*10 approx. 

0*0367 ... ... 0*0368 ... ... 0*15 „ 

0*0368 . 0*0368 ... ... 0*15 „ 

0*0449 ... ... 0*0500 . 1*0 

In using this method for the analysis of steel, it is to be noted that the salts of 
the lower oxides of titanium, tungsten, chromium, and vanadium, also exert a reducing 
action on methylene blue. 
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NOTE ON THE DETECTION AND ESTIMATION OF SMALL QUANTITIES OF 

ANTIMONY. 

By PHILIP SCHIDROWITZ, Ph.D., anb H. A. GOLDSBROUGH, A.I.C. 

(Bead at the Meeting, February 1, 1911.) 

In connection with a recent piece of work having an important commercial bearing, 
it became necessary to work out a process for the determination of small quantities 
of antimony. By “ small 5 ’ we mean quantities such as -U or of a grain to the 
pound. We were not able in the literature on this subject to find any process which 
appeared likely to assist us under the conditions of our experiments. It did not 
appear to us that the Marsh process could give practical results, sueh as are obtained 
in the case of arsenic, because, as is well known, the deposit occurs on both sides of 
the flame, thus preventing the formation of a homogeneous mirror. The problem 
which confronted us was of a twofold nature: (1) The detection and determination 
of small quantities of antimony in colourless aqueous solutions, and (2) the detection 
and determination of antimony in certain classes of food-stuffs, such as preserved 
meats. 

Detection and Determination in Clear Aqueous Solutions .—It occurred to us in 
the first place that it might be possible, in view of the very characteristic colour of 
the sulphide, to determine roughly the amount of antimony present by comparing the 
sulphide precipitate with precipitates obtained from solutions containing known 
quantities. Although relatively very small quantities of antimony may be detected 
in an aqueous solution in this manner, a few experiments sufficed to show that it 
was quite impossible to form even a rough opinion regarding quantity by this method. 
It then occurred to us that, as the antimony sulphide may be readily obtained in 
colloidal solution, it might be possible to obtain the compound directly in this form 
by employing a small quantity of a protective colloid. We anticipated that if this 
could be done we should obtain characteristically coloured solutions in which, by 
a colorimetric method, the amount of antimony might be readily determined. This 
we found to be the case. We found that OOl grm. of gum acacia in 10 e.c. total 
volume is sufficient to maintain 2 mgrms. of antimony in colloidal solution. Possibly 
the amount of antimony that may be held up in this way by this quantity of gum is 
much larger, but we did not experiment beyond the limit stated. We may add that 
the antimony employed throughout was in the form of tartar emetic, but that the 
quantities stated are actual amounts of Sb. The coloration obtained is charac¬ 
teristic and extremely delicate. With regard to the limits, we found that 0*005 mgrm. 
-of Bb in 10 c.c. of liquid gave a distinct coloration—that is to say, it is possible to 
determine 1 part in 2,000,000. The coloration obtained by passing hydrogen sulphide 
into hot solutions is deeper than that obtained with cold solutions, and when very 
small quantities are in question we prefer the hot process. For quantities of 
0*02 mgrm., however, the cold process is sufficiently delicate. The control solutions 
were made up as follows: Known quantities of antimony (in the form of tartar : j 
emetic) were made up to a total volume of 10 c.c. with di£t@l$4 
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0*5 c.c. of strong HOI and 0*1 c.c. of a 10 per cent, gum acacia solution. It was 
found that the intensity of coloration was directly proportional to the quantity of 
antimony present. The experiments on which these statements are based were as 
follows: (a) Solutions containing 0*2 mgrm., 1 mgrm., and,2 mgrms., were directly 
compared with one another in the colorimeter ; ( b) solutions containing 0*01 mgrm. 
and 0*02 mgrm. were similarly compared ; and ( c ) 0*05 mgrm. and 1 mgrm. were 
compared. In every case it was found that the heights of the columns of liquid at 
apparently equal colour intensity were inversely proportional to the amount of 
antimony present. 

The method described presupposes the absence of other heavy metals of the 
second group which might form colloidal solutions, such as arsenic or mercury. It 
is also clear that in such cases the method would have to be modified according 
to circumstances, and that the same applies to cases in which organic matter is 
present. "We have not made any experiments in regard to the separation of antimony 
from other heavy metals of the second group; but, under the ordinary practical 
conditions obtaining where food-stuffs are liable to be contaminated by antimony> 
mercury, lead, arsenic, and copper, are not likely to be present. We may add that 
arsenic and mercury readily yield colloidal solutions under the same conditions as we 
have described for antimony. 

The Detection and Determination m Other than Clear Aqueous Media .—It is 
obvious that under certain conditions the method described above cannot be directly 
applied, and that some method of separating the antimony must be employed. It 
occurred to us that a convenient method might be that of Eeinsch, and then 
septrating the deposited antimony from the copper. It is well known that, in the 
presence of permanganate, dilute alkaline solutions will dissolve antimony wMefe j 
been deposited on copper, and that in this way the separation from arsenic or organid: ^ 
matter may be effected. We are not aware, however, that this method has ever been 
suggested for quantitative work. It seemed to us, however, that under certain con¬ 
ditions the process might give useful results. It was obvious that it would be 
necessary to employ an excess of permanganate, and that this excess would have to 
fee destroyed prior to passing sulphuretted hydrogen through the final solution. The 
method which we adopted, and which we found to work fairly well, was as follows; 
The copper with the Sb deposit was warmed to about 70° C. for a few minutes with 
5 c.c. of a 5 per cent. EOH solution, 10 e.c. of distilled water, and an excess of 
permanganate. As a rule, 1 c.e. of a permanganate solution, of which 1 c.c. was 
equal to 0*01 grm. Fe, was sufficient. The solution was then poured off the copper, 
the latter washed with a little distilled water, and the solution then boiled for a few 
minutes, and subsequently filtered from the precipitated Mn0 2 . The excess of per¬ 
manganate in the filtrate was then destroyed by adding a 1 per cent, solution of 
tartaric acid to the boiling liquid until the latter was colourless. The solution was 
then made up to a known volume, an appropriate aliquot part taken and made up to 
10 c.c., after adding the requisite amount of gum solution and hydrochloric acid, after 
which the liquid was saturated with H 2 B, as described above. * 

The amounts of antimony recovered in this manner we found to vary roughly 
between 70 to 80 per cent, of the original amount present. A number of expert 
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xnents were made by two different observers, tbe amount actually present being 
unknown to tbe individual making the experiment. The following figures are fairly 
representative of the kind of results obtained : 

Observer A. Observer B. 

Antimony in Mgrms. Antimony in Mgrms. 

Found. Present Found. Present. 

1-54 2*0 0*20 0*25 

0*26 0*35 

These results are, of course, not entirely satisfactory, but they show that, under 
certain conditions of working, an approximate idea of the amount of antimony present 
may be obtained. We are doubtful whether any other method existing would give 
closer results for such small quantities of antimony. 

We think the observations we have made might well form the basis of further 
work on this interesting subject. 

•b & d. & £ 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Estimation of Formic Acid in Foods. H. Fineke. (Zeitsch, Untenuch. 
Nahr . Genus sm., 1911, 21, 1-15.)—The author has investigated Auerbach and 
Pluddemann’s method of estimating formic acid by means of mercuric chloride 
(Zeitsch. Untersuch. Nahr. Genussm., 1909, 17, 425), and describes processes 
for the removal of substances which interfere with the accuracy of the method 
should they occur in the solution in which the formic acid is to be estimated. 
When a series of estimations has to be made, it will be found most convenient 
to use the method volumetrically, the formic acid solution being neutralised and 
heated for two hours in a boiling water-bath with a definite quantity of standard 
mercuric chloride solution, sodium acetate being also added; after cooling, the 
excess of mercuric chloride is titrated with potassium iodide solution. The mercuric 
chloride solution used should contain 58*87 grms. of the salt and 15 grms. of sodium 
chloride per litre. For occasional estimations the method may be applied gravi- 
metrically, in order to avoid the preparation of standard solutions. In this case the 
formic aeid solution is boiled under a reflux apparatus with sodium acetate and an 
■excess of mercuric chloride, and the precipitated mercurous chloride is collected on 
a filter and weighed, after having been washed successively with warm water, 
alcohol, and ether, and dried at a temperature of 100° G. 

In separating formic acid from foods, it is necessary to acidify the portion of the 
sample used with tartaric acid, and to submit it to steam distillation until at least 
1,500 c.c. of distillate have been collected. Mineral acids must not be employed* as 
they may cause any sugars present to caramelise and yield volatile products which 
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reduce mercuric chloride. If formaldehyde or acetaldehyde be present in the food, 
a flask containing water and calcium carbonate must be placed between the dis¬ 
tillation flask and the condenser ; the steam and vapours from the distillation are 
passed through this flask, which is separately heated, and the formic acid is retained 
by the calcium carbonate, whilst the aldehydes pass over into the distillate. At the 
end of the distillation the contents of the calcium carbonate flask are filtered, and 
the formic acid is estimated in the filtrate. When sulphurous acid is present, the 
distillate (or the filtrate from the calcium carbonate flask, should the food also* 
contain aldehydes) is neutralised, evaporated to a volume of about 100 c.c., and 
treated with sodium hydroxide and hydrogen peroxide. After standing for four 
hours at the ordinary temperature, the excess of hydrogen peroxide is destroyed by 
the addition of freshly precipitated mercuric oxide, and, after the lapse of thirty 
minutes, the mixture is filtered and the formic acid estimated in the filtrate. Sail* 
cylic acid yields an insoluble compound with mercuric chloride in the presence of 
sodium acetate, but the formation of the compound' is prevented by the presence of 
sodium chloride. Generally, the amount of sodium chloride in the mercuric chloride 
reagent mentioned above is sufficient for this purpose, but with excessive quantities 
of salicylic acid it is advisable to concentrate the distillate containing the formic acid,, 
and to add 1 grm. of sodium chloride, 2 grms. of sodium acetate, and 0*5 grm. of 
mercuric chloride, for every 50 c.c. of the concentrated solution. W. P. S. 

Comparison of Meat and Yeast Extracts of Known Origin. F. C. Cook. 

(Brewer and Maltster , 1910, No. 11; through Woohensoh . Brau ., 1911, 28, 28.)—The 
author has submitted beef and yeast extracts to a comparative analytical investiga¬ 
tion in order to establish on what points characteristic differences exist, The beef 
extracts were prepared by grinding lean meat, and extracting with water until titer 
extracts showed no biuret reaction. The united filtrates were evaporated on the 
water-bath, with periodical removal of coagulated matters. The yeast extracts were 
prepared by heating well-washed beer yeast, and evaporating in a vacuum pan to a 
syrupy consistence ; such extracts have the appearance and odour of meat extracts* 
but are somewhat paler in colour. The analytical results are tabulated below. 
From these it will be observed that, with one exception, the beef extracts are poorer 
in ash than the yeast extracts. The chlorine is practically constant, and the same 
is true for the phosphoric acid in the original extracts, but calculated on the dry 
fat-free solids the yeast extracts are richer in phosphoric acid than the meat extracts* 
The meat extracts are richer in fat (ethereal extract) and in nitrogen. The chief 
characteristic difference is the absence of creatine and creatinine from the yeast 
extracts, and the presence of considerable quantities of these bases in meat extract. 
This difference affords the best means for distinguishing between the two. Hehner 
(Axabvst, 1907, 32, 292) gives the proportion of creatine and creatinine in meat 
extracts as 10 to 11 per cent.; the author found 8 per cent, as a maximum. No- 
sugar could be detected in any of the extracts. In the ethereal extracts no cholesterol 
could be detected, and phosphoric acid was absent. Lactic acid could not be 
detected in the meat extracts, but the acidity of meat extract depends not only oil 
the lactic acid, but also on the phosphates and proteins. 
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Estimation of Citric Acid in Milk. E. Desmonliere. (Bull. d. Sciences 
Pharmacol., 1910, 17,588-594; through Ghem, Zmiralb., 1910,2,1951-1952.)—The 
method of Denig&s for the detection of citric acid by means of mercuric nitrate and 
permanganate cannot be made to serve for its quantitative estimation. Methods 
depending on the extraction of the dry solids of milk with ether after addition of 
sulphuric acid give low results, unless special precautions are taken, since the ether 
extracts not only citric and acetic acids, but phosphoric acid, which even at slightly 
elevated temperatures attacks citric acid. The following method is recommended: 

Two hundred e.c. of milk are boiled for a short time under a reflux condenser 
with 100 e.c. of 2 per cent, acetic acid. When cold, the mixture is filtered, and 
150 c.e. of the filtrate are taken down to a pasty consistency on the water-bath after 
addition of 2 to 3 grms. of kieselguhr. To the cooled residue, not more than 3e.c. of 
dilute (1: 5) sulphuric acid is added, and the mixture allowed to stand for two or 
three hours, with occasional stirring. A further 3 grms. of kieselguhr are then stirred 
in, and the mixture repeatedly extracted with cold ether which has been previously 
saturated with water. The ethereal extracts, measuring about 1,000 c.e. in all, are 
umfeed^and tfte ether is distilled off at as Iowa temperature as possible. The residue 
is taken up With water, and the solution made up to a known volume. In one portioa 
the total acidity is determined, in another the volatile acids (acetic acid), and in a j 
third the small quantity of phosphoric add which may possibly be jrq|eai,; 
when the directions given are followed .closely. The pi 
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In treating human milk, or the milk of goats, sheep, and asses, the amount of dilute 
sulphuric acid used may ■with advantage be reduced to 2*5 or even to 2 c.c., but 
cow’s milk may require nearly the full 3 c.c. The following average percentages of 
citric acid in milk of various origin are given : Cow’s milk, 0*21; goat’s milk, 0*14; 
sheep’s milk, 0*11; ass’s milk, 0*10; and human milk, 0*08. G, C. J. 

Estimation of Nieotine in Concentrated Tobacco-Juice. J. Schroder. 

(Chem. Zeit, 1911, 35, 30.)—The concentrated tobacco-juice, now so extensively 
used for sheep-washes, is usually bought without reference to the proportion of 
nicotine it contains. Even in cases where a specified proportion of the alkaloid is 
guaranteed, there is but little agreement between the results obtained by the different 
published methods, and the author therefore urges that the method used ought 
always to be stated. Various German wholesale importers were anxious that their 
samples should be tested by the following method, stated to be due to IJlex: Ten 
grins, of the tobacco extract are triturated with 25 grms. of calcium oxide and 
75 grms. of calcium sulphate, and the mass allowed to stand for three hours over 
sulphuric acid. The powder is then treated with 3 litres of water containing 
25 grms. of sodium hydroxide, 2 litres of the liquid separated, 500 c.c. thereof dis¬ 
tilled, and the nicotine in the distillate titrated with hydrochloric acid, with 
litmus as indicator. Two samples tested by this technical method and by other 
standard methods gate the following percentages of nicotine: 

~ * j -d Heut’s Modifiea- 

Guaranteed Per- Kissiing’s Method, tion of Kissling’s Keller’s Method. Technical Method. 

Method. 

1 ... 8-9 6*24-6-41 6*45-6*60 6*93-6*69 9*59-9*36 

2 ... 12-13 8*64-8-70 8*90-9*20 11*90-12-27 13*45^65 

Even the method of Toth (Analyst, 1902, 27,12), which Porchet and Edgis 
(Analyst, 1909, 34,534) recommended as sufficiently accurate for technical purposes, 
may show deviations of as much as 20 per cent, upon the proportion of nicotine 
present, and in the author’s opinion it would be advisable to appoint a committee 
to work out a reliable method of estimation for international use. C. A. M. 

Note .—Evidently the technical method estimates other basic substances besides 
nicotine. 

Estimation of Coeoanut Oil in Lard by Means of the “ Ethyl Ester Value.” 
J. Banns and J. Thian. ( Zeitsch, Untersuch. Nahr , Genussm 1910, 20, 745-749.) 
—Results of an investigation are recorded which show that the 41 ethyl ester value ” 
(see Analyst, 1907, 32, 89; 1908, 33, 281) of a sample of lard affords reliable 
evidence as to the presence or absence of coeoanut oil in the sample, and that the 
value gives approximately the quantity of this oil which is present. W. P. S. 

Fatty Oil and Wax obtained from Coffee Berries. H. Meyer and 
A. Eckert. ( Monatsh . Gkewi*, 1910, 31, 1227-1251.)—When unroasted coffee berries 
are extracted with benzene, they yield a mixture consisting of a fatty oil and a wax, 
and these two constituents may be separated from one another by treatment with 
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petroleum spirit, in which solvent the was is practically insoluble. The authors find 
that the oil has a saponification value of from 160 to 182, and an iodine value vary¬ 
ing from 90*1 to 91*2. The fatty acids liberated from the oil were found to consist 
of carnaubic acid, 10 per cent.; daturic acid, 1 to 1*5 per cent.; palmitic acid, 25 to 
28 per cent.; capric acid, 0*5 per cent.; oleic acid, 2 per cent.; and linolic acid, 50 
per cent. The wax, when freed from fatty oil and caffeine, is a resin-like substance 
which may be powdered; it is readily soluble in hot alcohol, benzene, chloroform, 
glacial acetic acid, and acetone, slightly soluble in ether, and almost insoluble in petro¬ 
leum spirit. It does not crystallize from its ■ solutions. An investigation of the 
character of the wax showed that it contains carnaubic acid combined with a resin- 
alcohol (tannol). W. P. S. 

Moroccan Olive Oil* A. Sasserath. (Zeitsch. Uniersuch. Nahr. Gmussm., 
1910, 20, 749-750.)—It is very probable that the oil known as Moroccan olive oil is 
not a true olive oil, but is obtained from the argan-tree (Arganum sideroxylon ). This 
tree somewhat resembles the olive-tree, but the branches are covered with thorns; 
it yields a fruit similar to olive fruit, from the kernels of which the oil is 
obtained. A specimen of argan oil, extracted by means of ether from kernels of 
argan fruit, gave the following results on analysis: Sp. gr. at 15° C., 0*9188; iodine 
value, 95*94; acid value, 0*18; saponification value, 192*12; Eeichert - Meissl 
value, 1*8; insoluble fatty acids, 95*6 per cent. The oil is golden-yellow in colour, 
tastes like earthnut oil, and gives a red coloration when shaken with concentrated 
nitric acid; it does not yield a coloration with either Halphen’s or Baudouin’s 
reagents. W. P. S. 

Reaction of Turpentine Oil, Wood Turpentine Oil, and Rosin Essence. 
C. Grimaldi. (Ghem. Zeit., 1911, 35, 52.)—These products may be distinguished 
from one another by their different behaviour with mercuric acetate solution and 
by the characteristics of the resulting precipitates. Thus, the precipitate given by 
turpentine oil is completely soluble in nitric acid, whereas those given by wood 
turpentine oil or rosin essence {“ turpentine essence ”) are only partially soluble, 
this difference being probably due to the different terpenes of which the two latter 
oils almost exclusively consist. The reagent is prepared by mixing 27*5 grms. of 
mercuric acetate with sufficient water to make up 110 c.c., and filtering the liquid. 
In applying the test, 1*5 c.c. of the distilled oil are shaken at frequent intervals for 
some hours in a stoppered 200 c.c. 'flask with 100 c.c. of the reagent. After the flask 
has stood for forty-eight hours, 60 c.c. of nitric acid (3 parts by volume of acid of 
1*40 sp. gr. to 1 part of water) are introduced, the shaking continued for some time, 
and the flask again allowed to.stand. In the case of pure turpentine oil a clear 
solution is obtained, whilst wood turpentine oil and rosin essence give turbid liquids 
from which flocculent precipitates containing mercury slowly deposit. In doubtful 
cases the test is repeated upon larger quantities. The test may also be applied to 
mixtures of turpentine oil containing, e.g., 25 per cent, of the other products. Thus, 
an unmistakable reaction was obtained by treating 8 c.c, of such a mixture Mfh> 
400 c*c. of the mercuric reagent, and subsequently adding 320 e.e. of the dilate niiaae 
acid (pf. AnaiiXs^, 1910, 35, .>. \ * *, 3 f if 
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Some Indian Oils and Fats. A. Kesava-Menon. (7 Soc. Chem > 1910, 

29, 1428-1431.) — The author has examined the following authentic samples of Indian 
oils and fats: 

Ghi, the melted and clarified butter-fat, freed from water, of the milk of cows, 
buffaloes, etc. Ghi is much adulterated with the common vegetable oils. The 
following figures were observed (cf. Bolton and Revis, Analyst, 1910, 35, 343) r 

Cow Ghi 
(from Milk or 

. Two Cows). 

Sp. gr. 100°/100 o C.... . 0*8961 

>, 100715° a ... ... ... 0-8616 

Acid value ... ... ••• 1*49 

Saponification value ... ... 218*25 

Reichert-Wollny value ... ... 25*70 

Titration number of insoluble volatile 

aeids (c.a & EOH) . 2-07 

Unsaponifiabie matter, per cent. ... 0-59 

Butyro-refractometer, at 40° G. ... 40-6° 

Fatty Acids (total insoluble) : 

Percent, ... ... ... ... 88-05 

Titer test ... ... ... ... 39-75 

Neutralisation value ... ... 210*4 

Mean molecular weight ... ... 266*6 

Iodine value ... ... ... 32-8 

Note .—The buffalo ghi differs so much from the figures given by previous 
observers for the fat of buffalo milk that it is probable that, if not an adulterated 
sample, it is quite abnormal. ' 

Bassia Oils, —Oils from five trees of this family have been examined, and the 
following results obtained. The fats from these sources are sold under the names of 
illupi, ellupai, mows, mowrah, etc. Araehidic acid is absent. The oil was extracted 
with petroleum ether, as the ether extract contains much resinous matter. 





Constants of Bassia Oils. 
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0*8530 
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194-6 

1*25 

C.C. 

0*54 

41*2 

42*5 

2*20 

77*24 

R, kUi/oiia ... 

— ■ 

47*5 

153*0 

187*6-190 

1*60 

0-36 

50-4 

48*0 

2-27 


B. longifolia 

— 

26-30-2 

26*6 

185*6 

1*75 

Q*33 

58-2 

50*0 

2*13 

66-13 

B. Mcdobarica (ex¬ 
pressed oil) 

0*8586 

32*0 

12*1 

187*2-188*5 

1*35 

0*55 

63*6 

49-5 

2*55 

58*56 

B. Payma cleifeea ... 

0*8685 

29 T 

54*0 
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1*86 

0*50 

58*6 

52*5 

2*03 

I 50*79 


Buffalo Ghi. 
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0-8619 
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18-24 

0-74 

0-73 

44- 5° 
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45- 3 
204-9 
273-8 

30-7 
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Constants of Insoluble Fatty Acids of Bassia Oils. 
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B. longifolia 

B. Malaharica (ex¬ 

93-70 
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The following expressed seed oils have also been examined. The oil from the 
seeds of S. trifoliatus was, however, obtained by ether extraction. 
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Reichert-Wollny value ... 

4*0 

13*1 

10*6 

8*4 

6*9 

1*61 

204-0 

5-9 

7-9 

Insoluble volatile acids, 
titration number 

0*41 

0*83 

0*68 

0*34 

0*71 

0*37 

0*55 

0-36 

Unsaponifiable matter, per 
cent. . 

1*38 

1*09 

1*56 

1-17 

1*73 

1*10 


1-79 

Biitvto - refractometer at 
25° 0. 

76*5 

73*0 

73*5 

69*5 

79*5 

74*0 

81*5 

75-0 

Sp. gr. 100°/15° C. 

—, 

0*9002 

0*8777 

0*8756 

0*8756 

0*8213 

0*8670 

0-8885 

Iodine value . 

— 

40*1 

66*5 

56*6 

79*9 

58*6 

71*5 

71-0 

Fatty Acids (Insoluble) : 
Percent. .. 

89*01 

82*3 

89*4 

87-64 

88*3 

93*9 

93*5 

91-6 

Melting-point, 0 C. 

35 

44*1 

35 

44-7 

32*8 

54*4 

43*9 

35-6 

Iodine value . 

; ii9*6 

41*9 

68*1 

57-6 

83*1 

57*0 

75*8 

73-4 

Neutralisation value 

j 187*3 

215*0 

202*1 

198-7 

192*4 

188*6 

196*9 

195-1 

Mean molecular weight ... 

! 299*4 

j 

260*9 

277*6 

282-2 

291*5 

297*3 

284*7 

287-4 
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Estimation of the Enzymatic Activity of Nuclease. G. Pighini, {Zeitsck. 
phyml Ch&m., 1910, 70, 85-93.)—The method proposed depends on the feet that 
the nuclease contained in blood-serum acts on nucleic acid, with the result that the 
optical rotation of the latter substance is gradually destroyed. Two c.c. of the seMea; 
are added to a quantity of nucleic acid solution sufficient to fill the 5 
{say 92 c.c.), and the optical rotation of the mixture is observed; ther 
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maintained at a temperature of 37° C., and the observations are repeated at intervals 
of an hour or so. For comparative estimations the proportion of the serum to the 
nucleic acid must be the same in each test, and it will be found most convenient to 
heat the mixtures in the polarimeter tubes, a number of the latter being employed. 
The nucleic acid solution is prepared by dissolving 1’60 grms. of nucleic acid in 100 c.c. 
of a 0*85 per cent, sodium chloride solution and adding 12 drops of ammonia. Results 
of experiments recorded show that the action of the nuclease is continuous, and that 
it proceeds most rapidly during the first hour; the rotation of the nucleic acid is 
destroyed completely in from twelve to twenty-four hours. After being heated to a 
temperature of 65° C., nuclease no longer possesses enzymatic properties. 

W. P. S. 

Method fop Ascertaining 1 whether a Liquid Contains One or More 
Enzymes. Achalme and Bresson. (Comptes rend 1910, 151, 1369-1372.)— 
When a fermentative extract is obtained which acts on several substances, it is 
difficult sometimes to determine whether its multiple activity is to be ascribed to one 
and the same enzyme or to the presence of a plurality of enzymes in the same extract. 
The authors have devised a method for solving this question, which depends on the 
following hypothesis: If a limited quantity of a single enzyme be caused to act 
simultaneously on two different substrata, its action will be divided between the 
two. But if the liquid contain two enzymes, each will act on its own specific sub¬ 
stratum independently of the other. Accordingly, the mode of procedure is as 
follows: Under identical conditions of temperature, concentration, acidity, or 
neutrality, a sufficiently small quantity of the active liquid to permit of the action 
•being followed easily from hour to hour is caused to react upon solutions of each 
substance separately, and on a mixture of the two. If the action on the 
substances represents approximately the sum of the action on the two separately, it 
is to be inferred that two distinct enzymes are concerned. If, on the other hand, 
the action on the mixed substances does not appreciably exceed that on the separate 
substances, only one enzyme is at work. Instead of estimating the quantity of 
substance modified in a given time, it may be convenient to determine the time 
necessary for complete hydrolysis. In the case of two enzymes this time will be 
practically the same for all three solutions, whereas in the case of a single enzyme 
the time is much longer in the liquid containing two substances to be converted. 
The authors have proved their hypothesis in the cases of emulsin and invertase. 

J. F. B. 

Method of Destroying Organic Matters in Testing for Mineral Poisons* 
E. Jungfleiseh. (Gompies rend., 1911, 152, 199-200.)—The following process is 
recommended for completely destroying organic matters previous to testing for the 
presence of mineral poisons in animal organs, etc. About 305 grms. of the material 
are heated in a flask with about 300 c.c. of concentrated sulphuric acid while a 
current of nitrous vapours is passed through the mixture. The nitrous vapours are 
most conveniently obtained by passing a current of sulphur dioxide (from a siphon 
containing liquid sulphur dioxide) through a wash-bottle containing about 500 c.c. of 
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•concentrated nitric acid; a tnbe leading from the wash-bottle conducts the vapours 
to the bottom of the digestion flask. The nitrous vapours act eatalytically in the 
destruction of the carbonaceous matters, and a perfectly colourless solution is 
obtained after about four hours' heating. The quantity of nitric acid mentioned is 
'sufficient for the destruction of four or five quantities of 300 grms. of organic 
substance. W. P. S. 


Physical Constants and Analyses of Certain Commercial Peptones. 

G. Pepin. (Bull, d . Sciences Pharmacol ., 1910, 17, 594-599; through Ghem . 
ZentraLbl ., 1910, ,2, 1932-1983.)—The eleven preparations experimented with aare 
classified in three groups according to their method of manufacture—(1) by the action 
of trypsin on flesh or fibrin, or by the action of pepsin on (2) flesh or fibrin or on (3) 
gelatine. The percentage of nitrogen when calculated to an ash-free basis lay 
between 12*6 and 17*6. The ratio of amino-nitrogen to total nitrogen varied 
between 1:4 and 1:36. The amino-nitrogen was mueh higher in the tryptic 
peptones than in the peptic peptones ; and, of the latter, those derived from gelatine 
were poorer in amino-nitrogen than those derived from flesh or fibrin. The ash 
•content was highest in the peptic peptones from flesh, in some as high as 20 per 
cent., and lowest in the tryptic products. The ash of the peptic products consists 
mainly of the chlorides of sodium and calcium, whilst carbonates are present in 
large amount in that of the tryptic peptones. The peptic peptones rarely contain 
phosphorus, magnesium, or iron, and then only in traces. The large quantities of 
calcium found in some of them was doubtless due to lime or chalk used for purposes 
of neutralisation. # 

For the purpose of determining the physical constants, solutions were made of 
such strength that each contained precisely 1 percent, of nitrogen. The tryptic 
peptones had the greatest effect in depressing the freezing-point, the peptic peptone?, 
from gelatine having the least. The greatest optical activity is shown by the peptic i 
peptones from gelatine, the least by the tryptic products. The electrical conductivity 
of the peptic products derived from flesh and fibrin was greater than that of the 
other preparations. * G. C. J. 


Mierochemieal Detection of Protein. T. Bokomy. (Chem Zeit, 1911,35, 
69-70.)—The author has based a microchemical method for the detection of protein 
on the coagulation phenomena and the formation of “ proteosomes,” observed when 
the subepidermal cells of certain plants of the order Crassulacese are treated with a 
■solution of caffeine. The formation of these proteosomes is observed in the plasma 
cells in superficial sections of the leaf, generally in the form of closely crowded 
Of Angular shape, or, if not so numerous, of a flattened, rounded shape. After 
of the vacuole wall by the action of 10 per cent, nitric acid, or better of 
the caffeine solution itself, they are at liberty to assume a spherical form, 
proteosomes are very lustrous and perfectly clear; their formation takes 
^distinctly in the plasma, and in many cases in the cell sap itself, 
have mistaken them for a precipitate of caffeine tannate, j 
Op^ven 
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with a 0*5 per cent, solution of caffeine, and the tube is suspended for a few minutes- 
in a water-bath at 60° C. The coagulated proteosomes then appear very cloudy; 
on treatment with absolute alcohol they remain intact in the cells. The coagulation 
of the proteosomes prior to treatment with alcohol is recommended, because freshly- 
formed proteosomes are dehydrated so suddenly by alcohol that certain observers 
have stated that they are soluble. The proteosomes also undergo gradual coagula¬ 
tion on keeping for four days at the ordinary temperature in a saturated solution of 
caffeine. They may also be coagulated by chemical reagents— e.g., a solution con¬ 
taining 8 per cent, of acetic acid, 4 per cent, of sodium chloride, and 0*5 per cent, of 
caffeine; the reagent acts very rapidly, the proteosomes lose their lustre and become 
opaque. J. F. B. 

ORGANIC ANALYSIS. 

Use of Calcium Carbide for Determining Moisture. I. Masson. {Chem. 
News, 1911, 103, 37-38.)—The use of calcium carbide affords a reliable means for 
determining water in many substances, and especially in organic materials, and it is 
chiefly of value in those cases in which the material cannot be heated without giving 
off water of decomposition, or evolving vapours other than water-vapour, or without 
gaining weight by oxidation. 

Oalcium carbide in these cases, on being mixed with the substance, gives off 
acetylene readily, which may be measured. The method of Danne (1900) was to 
treat the powdered material in a test-tube with a layer of sand and an upper layer 
of carbide, and to heat the material, when the water-vapours acted on the carbide, 
with the evolution of acetylene, which was collected, the apparatus being standa$dfe| J 
with known amounts of water. Dupre (Analyst, 1906, 31, 213) proposed a si hdl ar 
method for determining moisture in cordite and other explosives. It has been shown, 
however, that it is unnecessary to heat materials in this way, simple intimate 
admixture of the powdered carbide (in large excess) and the material being sufficient 
to bring about complete reaction. Such a method is now employed in Australian* 
estimating the moisture in sheep's wool (O. Masson, Proc . Soc. Chem. Ind. [Victoria^ 
1909). A known weight of wool clippings is introduced into a metal globe, which 
has a screw top and a tray in its interior, below the tray being the powdered carbide 
in considerable excess. A gas exit-tube is also provided. On shaking, the carbide 
falls on to the wool, and the reaction proceeds rapidly. The increased pres¬ 
sure obtained, the volume being kept constant, is observed by means of a mercury 
manometer suitably graduated. 

The carbide method has been used by Roberts and Fraser (Analyst, 1910, 35,. 
217) in the case of hydrous petroleum products, these being rendered fluid, if 
necessary, by the addition of dry paraffin oil. The acetylene is measured by the 
quantity of brine displaced from a bottle, the necessary temperature correction being 
made. 

With regard to the determination, by the carbide method, of water of crystallisa¬ 
tion, the author finds (J. Chem . Soc., 1910, 97, 351) that hydrated salts may be 
divided into four classes, containing (1) those substances, like Na^CO^lOHsO, whicbi 
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react completely; (2) those, like BaCl2.2H 2 0, which react only on heating; (3) sub¬ 
stances which only react partially either in the cold or on heating (CuS0 4 .5H 2 0); 
(4) substances which are not affected by carbide even at 170° C. 

The method used for wool is likely to be found useful in the ease of materials 
like cotton, paper, fabrics, wood-pulp, tobacco, and flour. Modifications of the carbide 
method may also be employed for the examination of soils, minerals, guano, and coal* 
Substances like butter, cocoa, etc., may be mixed with a fat solvent like benzene to 
facilitate the action of the carbide. In all cases standardisation with known 
quantities of water is necessary; the yield of acetylene is found to be practically 
constant at 10*5 c.c., at 0° C. and 760 mm., for every 18*0 mgrms. of water 
(theory = 11*2 c.c,). A. B. T, 


Direct Estimation of Caoutchouc in Vulcanised Rubber Articles. 
G. Hiibener. (Chem. Zeit ,, 1911, 35, 113-115.)—- Continuing the development of his 
bromination method (Analyst, 1909, 34, 170, 365; 1910, 35, 266), the author has- 
investigated further cases of admixtures which may possibly influence the validity of 
the results. In the present paper the effect of the presence of bituminous bodies, 
asphalt and “ mineral rubber,” has been dealt with, and it has been found that such 
bodies, under the prescribed conditions of bromination, yield insoluble bromo deriva¬ 
tives which vitiate the results by increasing the apparent percentage of caoutchouc. 
In presence of such admixtures a modification of the original method is necessary, 
which consists in eliminating the bituminous bromo derivatives by extraction, after 
bromination and before the titration of the combined bromine. The procedure is as 
foUows: 0*1 grm. of the sample is brominated in the prescribed manner, and the. 
mixed bromides are collected on a filter and washed with hot water. The funnel is 
then removed to another flask, and the precipitate is dehydrated by washing with 
absolute alcohol. It is then transferred to a beaker, in which it is digested at a 
moderate temperature with a mixture of equal parts of carbon tetrachloride and 
alcohol. The extract is decanted off, and tbe digestion is repeated until the liquid 
remains colourless. The precipitate is then filtered off, and the carbon tetrachloride 
is eliminated by washing with absolute alcohol. The filter and precipitate are 
placed in an Erlenmeyer flask with 20 c.c. of ^ silver nitrate and 25 c.c. of strong 
nitric acid ; the liquid is heated at first gently, until the violent reaction due to the 
presence of the alcohol has subsided, and is finally evaporated to a volume of about 
15 c.c. The excess of silver is then titrated in the usual manner. 

The author has proved, by the analysis of mixtures of known composition, that 
the bromides of bituminous matters are satisfactorily eliminated by the above treat* 
ment, whilst the caoutchouc bromide is quite unaffected. Further experiments have 
shown that when rubbers other than Para are present, containing resins soluble in 
acetone, the bromination method shows with satisfactory accuracy the percentage of 


ue caoutchouc, independent of the resins of the crude rubber. 


New Test for Cupreine. G. Deiuges* (Comptes 1010, i§i; 
—Cupreine occupies a position among the quino-emchomne alkaloids ^ 
' that of morphine among the morpholie group^t-A, it 
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It therefore yields a characteristic colour reaction with the same reagents as have 
been proposed by the author as a test for morphine. Ten c.c. of a 0*2 per cent, 
solution of cupreine sulphate are placed in a test-tube, 1 c.c. of ammonia, and 1 c.c. 
of hydrogen peroxide (of a concentration not exceeding 1 volume), are added. After 
shaking, 0T c.c. of a 3 to 4 per cent, solution of copper sulphate is introduced. A 
fine blue coloration rapidly develops in the liquid, which gradually becomes darker 
and cloudy, holding in suspension greenish-blue corpuscles which ultimately settle 
to the bottom. The liquid becomes clear, with a fine emerald-green coloration, if it 
be mixed with an equal volume of alcohol, or if it be acidified with acetic or hydro¬ 
chloric acid. The addition of a large excess of the latter acid or of sulphuric acid 
turns the colour to yellowish-red. The green solution shows an absorption bapd in 
the neighbourhood of the infra-red. The test is very delicate, and is perceptible with 
•a solution containing 0*02 to 0*08 grm. of cupreine sulphate per litre, if it be per¬ 
formed against a blank ; no precipitate, however, is formed at that dilution. The 
test may be applied to the alkaloid in in the tissues of the plant—by 

moistening with a drop of a mixture of 1 c.c. of a 3 to 4 per cent, solution of copper 
sulphate, 5 e.c, of ammonia, and 10 c.c. of water, then touching the objects with a 
drop of hydrogen peroxide of not more than one-half volume strength. X F. B. 

Estimation of Formaldehyde. F. Herrmann. (Chem. Mt.> 1911, 35, 25- 
26.)—The method of estimating formaldehyde in the form of hexamethylenetetramine 
may be rendered accurate by causing the ammonia to be liberated from ammonium i 
-chloride within the liquid itself. Under these conditions the heat of the reaction 
causes the nascent ammonia to react instantaneously and quantitatively with the 
formaldehyde. From 4 to 4J grms. of the formaldehyde solution are shakenwiih 
3 grms. of pure powdered ammonium chloride in,a stoppered flask, into which is 
subsequently introduced, as rapidly as possible and with constant shaking, 95 c.c. of 
2H-sodium hydroxide solution. After the contents of the flask have cooled down to 
the ordinary temperature, they are diluted with 50 c.c, of water, and titrated with . 
'N-sulphurie acid, with methyl orange as indicator. The number of c.c. of N-sodium 
hydroxide solution consumed in the formation of the hexamethylenetetramine, 
multiplied by the factor 0*06 gives the amount of formaldehyde (in grms.) in the 
solution under examination. A correction must be applied for the amount of free 
acid usually present in commercial formaldehyde solutions. The results thus 
obtained in the duplicate estimation quoted were closely concordant. 

c. a. m. 

Separation of Liquid from Solid Fatty Acids—II. P. Faleiola. (Gazz. 
<Ghdm* ItaL , 1910,40, 425-435.)—Further experiments upon the method ofseparating 
liquid from solid fatty acids in natural fats by the method already described 
(Analyst, 1911, 23) have shown that the solubility of ammonium stearate and 
palmitate in absolute alcohol is increased by the presence of ammonium oleate. 
The following results illustrate the degree of accuracy obtainable in the separation 
of these fatty acids from a larger quantity of oleic acid: A mixture of 5 grms. of oleic . 
acid, 2*5 grms. of palmitic acid, and 2*5 grms. of stearic acid, was treated witji the* 
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ammoniacal alcohol at 0° C., as previously described, and the separated oleate was 
found to contain 0*20 grm. of ammonium palmitate and 0*04 grm. of ammonium 
stearate. In the case of a mixture of the fatty acids melting at 48*2° C., and having 
an iodine value of 30*1, the solid fatty acids separated by this method melted at 
54*5° to 56° 0., and had an iodine value of 6*6 to 8. The method failed to give good 
results with certain oils, although in the case of sesame oil it effected a separation 
of the fatty acids into solid acids that did not give Baudouin’s reaction, and liquid 
fatty acids which gave a pronounced reaction. Olive oil, however, left no insoluble 
ammonium salts upon the filter. Pure ammonium salts of other fatty acids were 
prepared, and their solubility in different solvents ascertained. Ammonium linolate 
is a soap-like salt which begins to melt at 57° to 58° 0. It is readily soluble in 
methyl alcohol, and dissolves to the extent of 35 per cent, in ammoniacal absolute 
alcohol at 0° G. It is sparingly soluble in ether, but is soluble in hot benzene and 
acetone, and in cold carbon tetrachloride and chloroform. Ammonium emcate 
(melting-point 70° to 77° G.) is soluble in methyl and ethyl alcohols, sparingly soluble 
in ether, benzene, and chloroform, and nearly insoluble in cold acetone and carbon 
tetrachloride. Ammonium laurate (melting-point about 75° C.) is insoluble in cold 
water. Absolute alcohol at 7° C. dissolves about 4*8 per cent., whilst ammoniacal 
alcohol at the same temperature dissolves 3*5 per cent. It is soluble in methyl 
alcohol and in hot benzene, from which it crystallises on cooling but is only 
sparingly soluble in ether and acetone. Ammonium myristate (melts imperfectly at 
75° G.) is sparingly soluble in cold water, cold acetone and methyl alcohol, but is 
somewhat more soluble in alcohol. It is nearly insoluble in cold ether and carbon 
tetrachloride. Ammonium caprylate (melting-point 70° to 85° C.) forms a turbid 
solution in water. It is soluble in methyl and ethyl alcohol and in chloroform, and 
sparingly soluble in ether, carbon bisulphide, and chloroform. It may be obtained 
in crystalline form by cooling its solution in hot benzene. Ammonium crotonate 
forms white crystals melting at 105° to 115° G. It is readily soluble in cold water, 
methyl alcohol, and alcohol, and sparingly soluble in ether, carbon tetrachloride, 
benzene, and acetone. Ammonium butyrate is a deliquescent salt melting between 
70° and 85° G. It is very soluble in alcohol, methyl alcohol, and chloroform, but is 
nearly insoluble in ether, acetone, or benzene. G. A. M % 

Estimation of the Total Fatty Acids in Fat, Oils, and Soaps. P. Simmich. 
(Zeitsch. Untersuch. Nahr. Genussm 1911, 21, 38-44.)—The author considers that 
the only accurate method of estimating the total fatty acids in oils, etc., consists in 
separating the fatty acids (liberated in the usual way from the saponified oil) by means 
of a mixture of ether and petroleum spirit, evaporating the solvent in a current of 
carbon dioxide, and exactly neutralising the residue of fatty acids by the addition 
of | potassium hydroxide solution (alcoholic). The resulting soap is then dried, firstly 
in an atmosphere of hydrogen and then under reduced pressure at a temperature of 
100° G., and weighed. The quantity of fatty acids is obtained by subtracting horn 
the weight of the soap 0*01907 grm. for every c.c. of f potassium hydroxide solution 
required for the neutralisation. Incorrect results are obtained if the fatty adds be 
dried in their free'state'before being, weired. ' , - 
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Characteristics of Neutralised Olive-Residuum Oils. L. Archbutt. 
(J. See . Chem. Ind. y 1911, 30, 5-6.)—During the last few years products derived from 
the residual marc and the stones of the olives left after expression of ordinary 
olive oil have been sold for lubricating purposes under the name of “ neutral or 
« saponified ” oils. The free acids which are originally present in these are removed 
by treatment with a lkitH and washing with water, so that a product with a guaranteed 
m axim um acidity not exceeding 1 to 4 per cent, is obtained. These oils are usually 
turbid and often of a dark colour, and as a rule they contain moisture due to 
imperfect drying after the final washing. They frequently contain solid fat in 
sufficient quantity to cause them to give abnormally high results in Redwoods 
viscometer. They are also peculiar in their high proportion of unsaponifiable matter, 
which may exceed 3 per cent., and cause them to yield a precipitate in Bellier s test 
for arachis oil. Hence Renard’s process should also be used before drawing a 
conclusion as to the presence of arachis oil. These oils also give an abnormal 
coloration (an immediate brown or greenish-brown emulsion) when shaken with an 
equal volume of nitric acid of sp. gr. 1*875, although the colour is quite distinct from 
that obtained with cottonseed oil. With Halphen’s reagent no coloration is obtained. 
They oxidise more readily than neat’s-foot oil or lard, but, in the author's opinion, are 
quite suitable for lubrication when used in admixture with a mineral lubricating oil. 
The following results were obtained with commercial samples : 


Sp. gr. at 15*5° 0. 

0-9167 

0-9165 

0-9175 

0-9186 

0-9169 

0-9175 

0-9169 

Efflux velocity of 50 c.c. 
from viscometer at 
15*5° CL* (seconds) ... 

516 

450 

437 

478 

480 

561 

524 

Saponification value ... 

186-10 

186-90 

189-30 

186-90 

186-00 

185-50 

185-9Q 

Iodine value .. 

86-40 

85-10 

85-80 

84-40 

85-50 

85-60 

85-00 

Free acid (oleic), per 
cent. ... 

2-90 

3-30 

1-00 

1-10 

0-90 

2-30 

1-80 

Unsaponifiable matter, 
per cent. . 

2-49 

2-34 

2-08 

2-70 

3-30 

3-32 

3-23 


* Normal olive oil=about 435 to 446 seconds. 

C. A. M. 


Analysis of Gelatins. J. Herold jun. ( Chem . Zeit 1911, 35, 93-94.)— 
The difference between gelatin and glue may be said to lie in the relative proportions 
of glutin and glutose in each. Glufein is the gelatinising constituent of gelatin, and 
the best gelatin Is that which contains the highest proportion of it. On the other 
hand, the presence of glutin in glue is actually a drawback to its adhesive power, and 
a high proportion of non-gelatinising glutose is the main desideratum. Glutose may 
be prepared from glutin by the regulated action of alkalies, or merely by prolonged 
beating with water. The best method of preparing glutose is by beating a solution 
of gelatin with strong ammonia in a sealed tube for two hours at 100° C,, and 
removing the ammonia, after filtration, by evaporation. The author has previously 
described a method for the determination of the melting-points of gelatin jellies 
(AnaiiYst, 1910, 35, 174). By mixing glutose and gelatin, he has observed that the 
melting-point of a 20 per cent, jelly is lowered in proportion to the amount of glutose 
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present. For reasons explained ( loc . cit.), the absolute melting-point of the jelly has 
no analytical significance, but the differences between the melting-points of jellies 
from the same gelatin at different concentrations may form the basis of a method of 
valuation. Preliminary observations with the purest form of gelatin procurable 
showed that the difference between the melting-points of 20 and 10 per cent, jellies 
was 1*2° C. This sample of gelatin contained 17 per cent, of moisture and 1 per 
cent, of ash; ‘hence glutin=82 per cent, by difference. If now the difference between 
the melting-points of 20 and 10 per cent, jellies of any other sample of gelatin be 
found to be a° C., the percentage of glutin in the latter sample may be calculated by 
. . a x 

the expression, The percentage of glutose will then be 100 - (water+ash + 

glutin). 

This method gives results in complete accordance with the commercial valuation 
of the gelatin, but it requires the accurate determination of the melting-points to 
within 0*1° C., under strictly standard conditions. The author describes an apparatus 
for this purpose, consisting of a glass tube surrounding the lower part of the 
thermometer, leaving an annular space of 1 mm. The tube is closed at the bottom 
by a plug and a globule of mercury. When the jelly has been set around the 
thermometer (< s.g at 19° G. for half an hour), the plug and mercury are removed ; 
the temperature is slowly raised in a small glass air-bath surrounded by water at 
5° C., and when the tube begins to slide down the thermometer the melting-point is 
observed. Since the difference in melting-point is strictly proportional to the con¬ 
centration of the jelly, determinations may be made with 30 and 20 per cent, jellies 
if the sample be a very weak one. J. F. B. 

Quantitative Estimation of Active Hydrogen in Organic Compounds by 
Means of Magnesium-Methyl Iodide. T. Zerewitinoff. (Ber., 1910, 43,3590- 
3595.)—In previous papers (Analyst, 1907, 32, 299; 1908, 33, 366) the author has 
described his gasometric method for the estimation of groups containing active 
hydrogen—e.j,, OH, SH, NH, and NH 2 groups—in organic compounds. This 
method has proved of service, even in the case of such complicated compounds as 
sugar and fiavone, and sufficiently accurate results are generally obtained. In the 
present paper the author deals with the alkaloids—derivatives of tertiary amines. 
These react with magnesium-methyl iodide in pyridine solution if they contain 
hydroxyl groups, and the results at the ordinary temperature are practically identical 
; with those obtained on heating to 85° C.; they therefore contain no amino group, 

; The! author has also studied certain tautomeric compounds, containing the group 
; <JO.CH a , which is capable of assuming the form G(OH) : CH. These yield results 
somewhat below the theoretical value at the ordinary temperature, bnt give accurate 
values at 100° CL Similarly, primary and secondary nitro compounds of the aliphatic 
series are capable of assuming a pseudo-acid form, in which they form salts in virtue, 

of the labile group B.CH : which reacts tvith magnesium-methyl lodl^ r 

These also give results somewhat lower than the theoretical at the ordimaiyj; 
temperature, but at 100° C. the values more nearly approach' thei Ife 
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conversion into the isomerides, however, never being quite complete. The author 
has investigated the applicability of other solvents than pyridine; these must be 
inactive towards the magnesium-methyl iodide, and preference is given to those of 
high boiling-point, for work at higher temperatures, and those having such a small 
vapour pressure that a correction is unnecessary. Suitable solvents are: Amyl 
ether (already proposed by Sudborough and Hibbert), anisol, and the hydrocarbons 
xylene and mesitylene. The three last solvents were distilled from* sodium; the 
magnesium-methyl iodide was always prepared in amyl ether solution. These all 
gave satisfactory results with hydroxyl and amino groups. As a rule the amino 
groups only react with one hydrogen atom at the' ordinary temperature, but on 
heating the mixture up to 85° C. in five minutes, the second hydrogen atom reacts 
quantitatively. J. F. B. 

- Estimation of Iodine in Organic Compounds and its Separation from 
other Halogens. A. F. Seeker and W. E. Mathewson. (U.S. Deft of Agric., 
Bmmu of Ckem Circular No. €5, 1910, 1-5.)—The following process was found to 
yield reliable results when applied to the estimation of iodine in such compounds as 
erythrosine, iodoform, and phenyl iodide; it depends on the fact that the organic 
matter is completely oxidised when the substance is treated with potassium per¬ 
manganate and nitric acid, the chlorine and bromine being converted into volatile 
products, whilst the iodine remains as iodic acid. A weighed quantity of about 
0-4 grm. of the erythrosine is placed in a porcelain basin and dissolved in 5 c.c. 
of a 10 per cent, sodium .hydroxide solution; 35 c.c. of a 7 per cent, potassium 
permanganate solution are then added, and, when the basin has been covered, 
10 c.c. of nitric acid are introduced. The mixture is heated on a water-bath, the 
cover is removed when effervescence has ceased, and the solution is evaporated to 
dryness. A further quantity of 5 c.c. of concentrated nitric acid and 5 c.c. of the 
permanganate solution are added to the residue, and the evaporation is repeated. 
The residue is now taken np with 50 c.c. of water and 5 c.c. of nitric acid, 40 e.c. of 
a saturated sulphur dioxide solution are added, and, when the manganese hydroxide 
has dissolved, the iodine is precipitated by the addition of silver nitrate. After the 
mixture has been boiled to remove the excess of sulphur dioxide, the silver iodide is 
collected and weighed. In the case of volatile compounds like phenyl iodide the 
oxidation should be carried out in a flask attached to a reflux condenser. The 
Carius method was found to yield erratic and unreliable results when employed for 
the estimation of iodine in erythrosine. W. P. S. 

Methyl Bed as an Indicator compared with Methyl Orange. H. T. 
Tizard. (/• Ghem . Soc^ 1910, 97> 2477-2490.)—The methyl red of Rupp and Loose 
per., 1908, 41, 3905), which has the constitution NMe 2 .C 6 H 4 .N : N.C 6 H 4 .C0 2 H(o), 
is greatly superior to methyl orange as an indicator. The visible change, red to 
yellow, takes place between 10-V and 10" 7 —that is, between H* concentrations 

only, therefore, is the end-point very much sharper 
than when methyl orange is used, but the neutral point so found is very much 
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nearer the theoretical neutral point* Methyl red is especially valuable for the exact 
titration of moderately weak bases, such as ammonia, by strong acids. 

The following method of preparation is given: Five grms. of anthranilic acid are 
dissolved in 150 c.c. of water and 15 c.c. of concentrated hydrochloric acid. To this 
2*5 grms. of solid sodium nitrite are added, and the solution kept for half an hour. 
It is then poured into a solution of 4*65 grms. dimethyl-aniline in a mixture of 5 c.c. 
of concentrated hydrochloric acid and 50 c.c. of water. Fifty grms. of sodium 
acetate are added, and the mixture is warmed to 40° C., when the red product begins 
to separate at once, though the reaction is not complete for some three hours. The 
substance is then collected, and can be recrystallised from glacial acetic acid. The 
yield is almost quantitative. Methyl red is very insoluble in water. Its saturated 
solution at ordinary temperature is only about tw!W< 7 * ^ Is, however, easily soluble 
both in acids and in alkalis. G. G. J. 


Analytical Constants of Shellac, Lac-Resin, and Lac-Wax. Puran Singh. 
{J. Soc. Ohem . Ind. f 1910, 29, 1435-1436.)—The following constants were determined 
by the author on samples of pure shellac (free from orpiment and colophony) pre¬ 
pared by himself from three varieties of crude lac obtained from the Forest Depart¬ 
ment, Central Provinces, India. For comparison, the figures yielded by a factory 
sample are included, and this sample contained about 0*3 per cent, of “yellow 
arsenic ” (orpiment). The constants of lac-wax and lac-resin were also determined : 


Variety. 

Moisture 
at 100° C. 

Matter 
insoluble 
in Hot 
Alcohol. 

Acid 

Number 

(A). 

Saponification 
Number (B). 

Ester Number 
(B-A). 

Iodine 

Absorp¬ 

tion 

(H my 

18 hours. 

Bnde- 

m«-nn 

Number. 

Shellac from Eusum lac 

Per Cent. 

Per Cent. 




Per Cent. 


(from Schleichera trijuga ) 
Shellac from Palas lac (from 

2*7 

0*7 

61*1 

201*0 

139*9 

9*6 

8*4 

Buteafrondosa) . 

Shellac from block lac (€.«., 
lac compressed during 

3*8 

0*S 

60*8 

202*4 

141*6 

9*3 

8*0 

transit). 

3*9 

1*1 

63*1 * 

201*6 

138*5 ’ 

8*2 

9*2 

Mirzapur factory shellac ... 
Lac - wax (melting - point 

2*0 

0*6 

64*4 

203-6 

139*2 

8*6 

7*4 

58°-59° 0.) . 

— 

— 

21*1-24*3 

79*2-85*0 

57*1-60*7 

8*8 

— 

Lac-resin (desiccator dry) 

— 

— 

52*1-59*2 

193*5-198*4 

139*2-141*4 

6 *8-7 *3 

7*3-8*I 

Lac-resin (melted). 



54*9 

190*0 

135*1 

5*9 

~ 


The three shellacs were prepared by extraction with wood-spirit, and not by 
repeated melting, so that they were free from the injurious effects of over¬ 
heating. The “Endemann number,” which is nearly constant for the best 
qualities of shellac at about 7 to 8 per cent., was proposed by Endemann in 1907 
(J. Franklin Inst, 1907,164, 285 ; 1908, 165, 217; cf. Analyst, 1907, 32, 425) as a 
method for shellac examination, and consists in dehydrating 1*5 to 2 grms. of the 


sample by heating with 3 to 4 grms. of sand and strong hydrochloric acid. The 
author modifies the method by first heating the shellac for two hours at 10CP to 
105° C. with calcined precipitated silica, and then adding hydrochloricaohL Th& 


mixture is evaporated until thoroughly dry, and then extracted 
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aleohoL The proportion of non-condensible resin and fatty acids thus obtained is 
slated not to exceed 8 per cent, in genuine samples. A. B. T. 

Note on the Composition of Soot. H. W. Harvey. (J. Agric. Sci., 1910, 3, 
398-399.)—Samples of soot when analysed by Kjeldahi’s method show from 0*5 to 11 
per cent, of nitrogen, which is present mainly as ammonium chloride, though usually 
stated to exist as ammonium sulphate. The following table shows the relation 
between the nitrogen content and the weight per bushel: 


Type of Soot. | 

i 

I 

Percentage of 
Nitrogen. 

' 

Pounds of Soot 
per Bushel 
loosely packed. 

Pounds of 
Nitrogen per 
Bushel of Soot. 

From kitchen chimney ... 

11-0 

9 

1-0 

,, j, » *■ • *** *** 

5*4 

23 

1-2 

From coal and wood fire... 

4*5 

26 

1-2 . 

From dwelling houses (mixed). 

3*6 

29 

1-0 

is n »* tf 

2*9 

28 

0-8 

From 40-foot boiler shaft . 

0*5 ! 

47 

0-23 


The author concludes that soot should be bought by volume and not by weight* 
thus insuring an approximately constant quantity of nitrogen per busheL Farmers 
generally are of opinion that a light soot is the best, and the figures quoted confirm 
this. There is some loss of nitrogen when soot is allowed to stand in a loose heap, 
as in the case of the mixed sample. H. F. E, H, 

Determination of Sucrose in Beet Sugar Factory Produets by Clerget’s 
Process, using Invertase as Hydrolyst. J. P. Ogilvie. (/. Soc. Chem . Ind. 7 
1911, 30, 62-64.)—In preparing the sugar solution for inversion by invertase, it is 
necessary to avoid the presence of acids, alkalis, or other reagents capable of 
inhibiting the action of the enzyme. In the case of highly-coloured sugar-factory 
products some special process of clarification must therefore be employed. The 
author describes the following method: Four times the normal weight of the sample 
(e.g. 9 molasses) are placed in a 200 c.e. flask, defecated with the minimum quantity 
of basic lead acetate and a little alumina cream, diluted to the mark, shaken and 
filtered. One hundred c.e. of the filtrate are treated with a current of sulphur 
dioxide gas until a faint odour persists. The liquid is transferred to a 200 c.c. flask, 
diluted to the mark, shaken and treated with a little dry chalk and kieselguhr before 
filtration. In this way a normal clarified solution is obtained which is neutral and 
free from lead. For the inversion, 50 c.c. are placed in a 100 c.c. flask and heated in 
a thermostat from 50° to 55° 0.; 0*5 grm. of washed brewery yeast are added and 
2 drops of acetic acid. The liquid is digested at the above temperature for four and 
a half to five hours, diluted to 100 c.c. with the addition of alumina and kieselguhr, 
filtered, and polarised. With pure sugar the Clerget constant obtained in this 
way was 131*6, as against 132 for the acid method of inversion. With beet 
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molasses, however, the invertase method gave appreciably higher results than the 
acid method. This discrepancy was found to be due to observing the direct polarisa¬ 
tion in alkaline solution and the polarisation after inversion in acid solution, when 
the ordinary acid method of inversion is used. The author has proved that if both 
polarisations be observed in acid solution, the acid method yields practically the 
same results as the invertase method. The most convenient modification of the acid 
method is that described by Pellet: The molasses solution is defecated by basic lead 
acetate and filtered. A portion of the filtrate is treated with a slight excess of 
sulphurous acid solution, to precipitate the lead, and filtered. The acid filtrate thus 
obtained is used for the direct polarisation and, with the addition of hydrochloric 
acid, for the inversion. J. p p 

Electrometric Method for the Estimation of the Acidity of Tan Liquors* 
BL X Sand and D. J. Law. (J. Soc . Chem. Ind 1911, 30, 3-5.)—Owing to the 
difficulty of finding indicators that will give a sharp change of colour in dark tan 
liquors, the authors have devised an electrometric method of estimating the original 
hydnon concentration of the liquid, and the amount of alkali which must be added 
until there is reached a hydrion concentration corresponding to the change of colour 
with some indicator, such as phenolphthalein. In their opinion there is a relation- 


D 



ship between the former and the swelling power of the liquid, and between the latter 
and its lime-solvent capacity. The method is based upon Bofctger’s observation 
(Zeitsch, phys. Ckem., 1897,24, 253) that when metals and also hydrogen absorbed by 
platinum black are brought in contact with solutions containing the same substances 
in the form of ions, a potential difference, depending upon the nature of the sub- ( 
stances and the concentration of the ions, is established. The a^aratqs 5 

the authors for the titration of tan-liquors consists of the hydrcgepa electrode 
the auxiliary electrode IX, both of which dip into the potenMomete^| 
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box for the measurement of the difference of potential between them. These 
electrodes are represented on the right of the diagram, whilst the electrical apparatus 
is shown on the left. The hydrogen electrode I. consists of a thin platinum plate, <x, 
attached to a long thin platinum wire, b , which is fitted into the glass tube c, and* 
passing through the sealed end of the tube, ends in the terminal d. A glass tube, e, 
•connected with c by means of rubber, surrounds the plate a to within about 2 mm. 
from the bottom, and the plate itself is coated with platinum black. Hydrogen, 
purified by passage through permanganate solution, enters at the tube c } and escapes 
at the bottom, from twenty-five to thirty minutes being required to complete the 
saturation of the platinum black with the gas. Subsequently only about one minute’s 
passage of hydrogen is required to repair the loss in saturation caused by the trans¬ 
ference of the electrode from one liquid to the other before proceeding with the 
titration. The auxiliary electrode vessel II, has a normal calomel electrode, and 
the left limb of the capillary connection is filled from the funnel with N-potassium 
chloride solution, the other limb being charged with a f N-solution of the same salt. 
The value 0*69 volt has been provisionally adopted as the end-voltage of the titration, 
this value having been obtained by titrating acetic acid solution with sodium 
hydroxide solution, with phenolphthalein as indicator; and this value also closely 
corresponds to a hydrion concentration equal to that of pure water. In measuring 
the difference of potential between the calomel and hydrogen electrodes, the two 
ends, P and Q, of a sliding rheostat are attached to the terminals of a dry cell, D, 
and the potential difference to be measured is balanced against the potential 
difference between one end, P, and the slider, S, by means of the capillary electro¬ 
meter, B, the value being then read upon a sensitive voltmeter, V. The terminals, 
X and Y, are connected with a dry cell, and the terminals, Z and D, with the 
hydrogen and calomel electrodes. Hydrogen is first passed through the hydrogen 
electrode until the potential difference between it and the calomel electrode becomes 
constant. This potential difference is now measured by moving the slider up and 
down until, on depressing the key, E, no movement of mercury in the capillary 
electrometer is seen. The initial P.D. is then read on the voltmeter scale, which 
ranges from 0 to 1*5 volt. Alkali is now run in from a burette until, after establish¬ 
ment of equilibrium, a reading of 0*69 is shown on the voltmeter, it being then 
assumed that the liquid has been neutralised. The initial reading of the tan-liquors 
examined was usually about 0*54 volt. The following test estimations, in which 
known quantities of acetic, lactic, or butyric acid were added to a tan-liquor 
which had previously been titrated electrometrically, illustrate the accuracy of the 
method: 


Acetic Acid. J- Lactic Acid. j Butyric Acid. 


c.e. 

C.C. 

G.C. 

c.c. 

C.C. 

c.o. 

added. 

found. 

added. 

found. 

added. 

found. 

5 

4-9 

5 

5-0 

9-9 

9-85 

10 

9-9,10-0, 10-05 

10 

9-90, 9-95, 9-90 

14-85 

14*75 

15 

15-1 

! 15 ! 

15-08, 15-05 
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Comparative estimations of the acidity of various samples by the electrometric 
method and by Procter’s lime-water method gave the following results: 

c.c. yjj- Alkali Solution required to neutralise 10 c.c. of the Liquor. 


Electrometric method 

70 

9-1 

10*0 

10-6 

10-3 

10-45 

10-65 

Lime-water 

5-88 

8'24 

8-75 

9*4 

9*3 

9-40 

9-26 


C. A. M. 


Quantitative Estimation of Tannin by Means of Casein. M. Nierenstem. 
( Ghem . Zeit, 1911, 35, 31.)—Experiments upon the estimation of tannin in barks 
and fruits by absorption with casein gave results from 1 to 1*5 per cent, higher than 
those obtained by the hide-powder method. The presence of alumina in decolorised 
tannin extracts caused the non-tannin substances to be too high. On the other 
band, absorption by casein may prove of use in the analysis of tannin solutions 
in the dyeing and textile industries, and experiments are described which show that 
casein precipitates pure tannin quantitatively from solutions, but does not form 
an insoluble compound with gallic acid or dextrose, both of which are frequently 
found associated with tannin. 0. A. M. 

INORGANIC ANALYSIS. 

Estimation of Aluminium and Chromium in Ferro-Vanadium. W. Traut- 
mann. (Stahl u. Eisen , 1910, 30, 1802-1803; through Chen t. Zentralb ,, 1910, 2, 
1947-1948.)—The powdered alloy is fused in a nickel crucible, with equal parts of 
carbonate and peroxide of sodium, the melt is dissolved in hot water, and the 
diluted solution filtered into a beaker containing hydrochloric acid. Excess of 
ammonia and a little hydrogen peroxide are added to the aeid solution, and the 
precipitate of alumina, which is contaminated by vanadium, is filtered off The 
precipitate is freed from most of the vanadium by washing with an ammoniacal 
solution of ammonium nitrate containing some hydrogen peroxide. To remove the 
last traces of vanadium, the precipitate is redissolved in hydrochloric acid, and, after 
addition of ammonium nitrate and hydrogen peroxide, is reprecipitated by ammonia. 
The alumina is washed free from chloride by means of a hot ammoniacal solution of 
ammonium nitrate. Finally, the ignited alumina is freed from eo-precipitated silica 
by means of hydrogen fluoride or by fusing with pyrosulphate. 

To separate chromium from vanadium, the filtrate from the peroxide fusion is 
acidified with sulphuric acid, reduced by sulphur dioxide whilst boiling, and the 
chromium precipitated by ammonia. On redissolving the precipitate in dilute 
sulphuric add, and again precipitating with ammonia, the chromium hydroxide is 
obtained quite free from vanadium. G* G. J. 

Analysis of Bog-I?o& Ores. A. Kaysser. (Ghem. ,Z&L % 4911*; ,35,' 

The analysis of bog-iron ores presents many unsatisfactory features, ,espedaf|?L^j 
no confirmatory check can be applied to control the accuracy of ^ 
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sampling gives no difficulty, since the ore is easily pounded; but, in grinding the 
sample for analysis, the grains of free silica present tend to work to the top, and the 
composition of the portion taken for analysis is apt to vary with every movement of 
the bottle. The grinding must therefore be as fine as possible, and is best performed 
by a mechanical ore-grinder. The sample should then be dried for at least five 
hours at 100° C., taking into account the fact that at higher temperatures water of 
constitution is expelled and organic matter is lost. The dried sample is very hygro¬ 
scopic, and must be weighed rapidly. In order to cope with the above difficulties, 
it is recommended that, in performing the assays in duplicate, one portion of 2-5 
grms. should be weighed out air-dry, and another portion of 1 grm. after drying at 
100° G. The sample should be weighed in a porcelain crucible and then roasted, to 
destroy organic matter. This should be done in a muffle, first heating the sample 
carefully, and then placing it in the red-hot furnace ; otherwise the ore will decre¬ 
pitate, on account of the large proportion of moisture present. In order to avoid 
roasting, the ore may be dissolved in hydrochloric acid, and the organic matter 
destroyed by a concentrated solution of permanganate. The large quantity of 
chlorine thus produced maybe entirely eliminated by means of the stannous chloride 
employed for reducing the solution according to Reinhardt's method. In the titra¬ 
tion it is desirable to colour the liquid in the basin before titrating with perman¬ 
ganate. A check on the results may be obtained by roasting the 2*5 grms. portion 
and treating the 1 grm. sample with permanganate, and averaging the results. 

J. F.B. 

Analysis of Ferro-Zireon. W. Trautmann. (Zeitsch. angew. Ckem 1911, 
24, 62.)—For alloys containing less than 20 per cent, of zirconium, the following 
methods are recommended; 

If the alloy is to be opened up by a fusion, it is advisable to roast it first, and 
then to treat with soda and a little nitre. The alloy oxidises on roasting far more 
readily than does pure zirconium. On taking up the melt with water, a difficultly 
soluble compound of zirconium and potassium separates, but may be ^ brought into 
solution by addition of a few drops of hydrochloric acid. Silica is separated by 
repeated evaporation with hydrochloric acid, and, when ignited and weighed, is fused 
with potassium bisulphate, and the melt treated with water and a little hydrochloric 
acid. The filtrate from the silica, thus purified, contains as a rule from 1 to S per 
cent, of the total zirconium present. For separating the zirconium from the united 
filtrates, precipitation by means of thiosulphate is preferred. The solution is nearly 
neutralised, sufficient sodium thiosulphate is added, and when the colour of the 
solution has been discharged the mixture is heated to boiling, when the whole of the 
zirconium falls out of solution, together with much sulphur, any aluminium which 
may be present, and always some iron. The iron is eliminated from the precipitate, 
after filtration and ignition, by means of a bisulphate fusion, followed by reprecipita¬ 
tion of the zirconium (and toy aluminium) by means of thiosulphate. Finally, any 
aluminium present is separated by means of a peroxide fusion, the aluminium being 
precipitated from the aqueous extract of the melt by acidifying this with hydrochloric 
acid, and then adding ammonia. The alumina is weighed, and the zirconium dioxide 
in the precipitate subjected to fusion with peroxide is determined by difference. 
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If the alloy is to be decomposed by means of hydrofluoric acid, preliminary 
roasting is again recommended, especially if the alloy is one containing much carbon. 
After warming with hydrofluoric and sulphuric acids in a covered crucible until 
decomposition is complete, the heat is increased, and continued until fumes of 
sulphuric acid are given off. After the contents of the crucible have been brought 
into solution in water, with the addition of a few drops of hydrochloric acid if 
necessary, the zirconium can be estimated in any convenient manner. Duplicate 
determinations made by the two methods described agree within 0*1 per cent. 

Dor the estimation of carbon in such alloys, direct combustion in a current of 
oxygen is recommended, the use of lead peroxide being unnecessary. G. C. J. 

Analysis of Ferro-Uranium. W. Trautmann. {Zeitsch. angew. Chem. y 1911, 
24, 61-62.) —The powdered alloy is treated with hot aqua regia, if necessary for three 
hours, though a much shorter time suffices for its complete disintegration unless it 
contains much carbon or silicon. Disregarding any silica which may separate, the 
solution is diluted and, when cool, solid ammonium carbonate is added in quantity 
more than sufficient to neutralise the acid present. After allowing to stand for 
twenty-four hours, with frequent stirring, the precipitate, which contains the whole 
of the iron, aluminium, and silica, is separated by filtration, and the filtrate boiled 
for some time to decompose the ammonium carbonate. The greater part of the 
uranium separates out under these conditions, the solution at the same time 
acquiring a weak acid reaction. Addition of a few drops of ammonia changes the 
reaction and determines the quantitative precipitation of the uranium. The pre¬ 
cipitate is washed with a weakly ammoniacal solution of ammonium nitrate, 
transferred to a porcelain crucible, ignited, and weighed as U 3 O s . 

Carbon in such alloys is best determined by direct combustion, silicon by 
repeated evaporation with hydrochloric acid, after opening up with aqua regia. 
Aluminium, a common impurity, is most conveniently determined after a peroxide 
fusion. The filtrate from the aqueous extract of the melt is acidified with hydrochloric 
acid, the alumina precipitated by means of ammonia, and separated from the associated 
silica by treatment with hydrofluoric acid, or by meaus of a bisulphate fusion. 

G. C. J. 

Testing of Incandescent Mantles. J. H, Coste and W. E. F. Powney. 
(J. Sqg. Chem* Ind. t 1911, 30, 65-67.) —In the testing of incandescent mantles, the 
durability tests precede the photometric tests, since the latter occupy some consider¬ 
able time, and should only be conducted on those batches which have passed the 
former test. Dor the durability test the Woodall-Moon machine is employed. The 
mantle, having been burnt off and hardened, is subjected on its proper burner to a 
series of shocks, administered by a miniature stamp-mill operated by a water-motor. 
The impacts delivered on the lower part of the machine impart to the support and 
the suspended mantle vibrations similar to those of heavy traffic, and the number Is 
registered by a counter. Drom each batch of twelve mantles three are tested * and ^ 
if any fail to survive 1,000 shocks, another three are taken. Dor upright mantles a | 
minimum of 1,000 shocks, at the rate of 300 per minute, using 
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exacted; for inverted mantles, 3,000 shocks, at 600 per minute, with 3-ounce 
weights, constitute the minimum. The shocks are in no case continued beyond 
1,200 and 3,600 respectively; this allows one mantle out of six to fail if the other 
five pass the maximum test. For the photometric tests three mantles are taken 
from each batch, and burnt on the standard burners for 100 hours. They are then 
tested photometrically against a ten-candle Harcourt pentane lamp, using a Leeson 
star disc as modified by Dibdin. Headings are taken at equal angular intervals 
round the burner, the gas being burnt at the rate of 3J feet per hour. In inter¬ 
preting the results it is not desirable to take the average values, since the variations 
from the average may be very large in the case of individual mantles. The mean 
variation, obtained by the method of mean squares, is therefore deducted from the 
average in arriving at the comparative figure of merit. J. F. B. 

Reagent Paper for the Volumetric Estimation of Zinc. R. Kopenhague. 
{Ann, Ghim, anal, appl, 1911, 16, 10-12.)—A paper impregnated with cadmium 
nitrate enables the end-point of the reaction in the titration of zinc with sodium 
sulphide to be ascertained much more exactly than is possible with the ordinary 
lead carbonate paper or the cobaltous chloride paper of Deus. The cadmium paper 
is prepared by immersing strips of filter-paper in 10 per cent, cadmium nitrate 
solution, and drying them at 80° to 90° 0. It keeps well, and in spotting tests 
reacts with an excess of sodium sulphide in fifteen to twenty seconds. 

C. A. M. 

Estimation of Tungsten. B. Mdivani. (Bull Soc . Chim. Belg., 1911, 25> 
41-42.)—The tungsten, which may be in solution as tungstate of ammonium or of a 
fixed alkali, is precipitated as W 2 0 5 by addition of a freshly-prepared solution of 
stannous chloride containing 250 grms. of the crystallised salt in 1,000 c.c, of concen¬ 
trated hydrochloric acid. About 20 c.c. of this solution* are used for each decigram of 
tungstic acid supposed to be present. After boiling for one or two minutes, the 
precipitate is allowed to settle, which it does rapidly, and it is possible in a few 
minutes to wash it several times by decantation with hot water. If the supernatant 
liquor be decanted on to the filter each time whilst still quite hot, the precipitate 
remains flocculent, and no difficulty is experienced in filtration. The oxide thus 
precipitated and washed is finally brought on to the filter, dried, ignited, and weighed 
as W0 3 . The error of the method is ± 0*5 mgrm, on 0*1 grm. WO s , and the pre¬ 
cipitate need never contain a detectable trace of tin. Ferric oxide up to ten times 
the amount of tungstic acid present does not interfere. G. 0. J. 


APPARATUS, ETC. 

New Form of Constant Temperature Brying Oven. R. L. Siau. (J. Soc. 
Ghem . Ind. y 1911, 30, 61.)—The drying chamber consists of a long, narrow copper 
tube of round or square cross-section, closed at one end by a plate through which a 
small tube passes. It is wrapped round by a narrow copper tube of '-J to f inch bore 
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which enters the chamber at the end opposite to that closed by the plate and 
tubulure. A copper jacket of similar section to the oven fits loosely over the coil, 
the loose end of which passes through the jacket at any convenient point. This 
jacket is connected below with a boiling flask, and is provided at the top with a 
Soxhlet's ball eondenser. The jacket covers the closed end of the drying chamber, 
the small tube passing through its wall; whilst at the other end the jacket is sealed 
off flush with the end of the drying tube by means of a stout plate, forming the 
entrance to the oven, which can be closed with a clamped door. When in use, the 
small tube at the farther end of the drying chamber is connected with a water-pump, 
and air is thereby aspirated through the copper coil, which is surrounded by the 
vapour in the jacketed spaca This air enters at the front end of the oven, and 
passes over the substances contained therein. The air should be previously dried by 
suitable drying media, and the moisture expelled from the substance may be deter¬ 
mined at the exit end by absorption. The dimensions of the oven are 18 inches in 
length, 3 inches in width, and 1| inches in height inside; the boiling flask has a 
capacity of 250 c.c., and is half filled with water for a temperature of 100° C., or with 
: toluene for 110° C. The moisture in a sample of barley or malt may thus be deter¬ 
mined in one and a half to two hours at 100° C., as compared with four to six hours 
in the ordinary oven. J. 3?. B. 


Gas Regulator for Thermostats. A. Slator. (/. Soc. Chem . Ind, t 1911, 30, 


61-62.)—The author describes the following modification 
of a toluene gas regulator as used on thermostats, which 
allows the amount of mercury to be decreased or in¬ 
creased according to whether a high or low temperature 
be desired. It consists of a side-piece, as illustrated in 
the accompanying figure (in which the toluene bulb, is 
not shown). The glass rod plunger A passes through the 
rubber bung B, and forces the desired amount of mercury 
into the stem K of the apparatus. The cup D is filled, 
to the exclusion of all air, by a mixture of 2 parts of 
glycerol to 1 part of water. The hung B rests on the 
cup, and is held in position by the rubber tubing C, which 
overlaps the bung and cup. The bend P insures the 
mercury remaining in the side-piece even if the level in 
the stem falls below the joint EL By means of this 
arrangement the regulator can be adjusted accurately to 
any desired temperature over a wide range. It has also 
been found that the fragile end M of the tube N is better 
preserved from breakage if the two are connected by 
means of narrow rubber tubing, E, instead of being rigidly 
attached, J« F. B. 



Freezing Mixtures. J. Duclaux. (Oomptes rend., 1910, 
When acetone and carbon bisulphide are mixed, a considerable fall : 
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results. If each of these liquids is conducted separately, at the rate of 1 or 2 drops 
a second, through a long tube 1 mm. in diameter, to the bottom of a tube closed at 
its lower end, and wide enough to accommodate the two leading tubes, and if the 
liquids after mixing are allowed to ascend the outer tube throughout its length, thus 
cooling the entering currents, a temperature of — 48° G. may be 
obtained. The author makes use of the principle as follows : The two 
liquids are introduced at the rate of 100 c.c, carbon bisulphide and 
70 c.c. acetone per hour into the jacket of a jacketed vessel of silvered 
glass, the capacity of which, apart from the jacket, is 20 c.c. Once 
regulated, the temperature of the apparatus and of any substance 
placed in the vessel can be maintained for several hours at any tempera¬ 
ture down to—43‘5° without attention. The two liquids separate 
almost completely on adding to the mixture half its own volume of 
water. G. 0. J. 

Modified Boltwood Vacuum Pump. A. F. Odell. (J. Amer. 
Chem . Soc ., 1911, 33, 56.)—This modification of Boltwood’s pump 
(■ Amer . Chem, J 1897, 76) occupies only one-third the space, and 
requires only one-tenth the amount of mercury, of the original form, 
and is equally effective. The pump shown in the figure requires 
100 grins, of mercury, and within fifteen minutes a high vacuum can 
be obtained. 

Considerable deviation exists in the manufactured forms of the 
Boltwood pump from the prescribed internal diameter (2*5 mm.) of 
the dropping-tube. According to the author, a slightly larger tube 
refuses to give low vacua, while a tube smaller in diameter than 
2*5 mm. works so slowly as to be comparable with the older hand-lift 
varieties. A. R. T. 

❖ & & & 

GOVERNMENT REPORTS. 

On the Work of Inspectors of Foods. G. S. Buchanan. (Appendix A, 
No. 10, from the Annual Report of the Medical Officer of the Local Government 
Board for 1909-10.) The Report now submitted deals with work in special 
relation to the Public Health (Begulations as to Food) Act, 1907, local arrangements 
for meat and food inspection, work in special relation to the Bale of Food and Drugs 
Acts, and with foreign and colonial food legislation. ° 

, Slnce tiie issue of the report on the application of formaldehyde to meat 
(AUAI.TST, 1909, 34, 470), the quantity of formaldehyde in certain consignments of 
imported meat has shown a marked decrease; but there is still room for improvement 
if this process is to continue to be applied. ’ 

Several inquiries were made as regards the local administration of the Sal. of 
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Food and Drugs Acts. In one instance the attention of the County Council was 
directed to the undesirability of taking on one day the whole of the samples 
submitted for analysis during the quarter. In certain counties and boroughs the 
question of the selection of samples for analysis called for consideration. An inquiry 
was made regarding a process for reconstructing milk after separation and concentra¬ 
tion ; this process Is carried out on a commercial scale at an establishment near 
London, and the concentrated separated milk and cream are despatched to London, 
where they are mixed with any desired proportion of boiled tap-water, and distributed 
in bulk or in bottles."'* It is considered desirable that such reconstructed milk should 
be sold as prepared milk. The process does not destroy pathogenic organisms 
which may have been present in the original milk, neither is the reconstructed milk 
exceptionally free from bacteria. 

Importers, rice millers, and other traders, have taken steps to minimise the 
quantity of steatite employed for “ facing ” rice since the issue of a Report dealing 
with the practice (Analyst, 1909, 34, 430). The question, however, appears to 
deserve the continued attention of local authorities, and it may be hoped that their 
action will restrain the extension of “ facing ” to other cereals, Buch as pearl barley. 

During the year several public analysts reported on the presence of excessive 
quantities of tin in samples of canned fruits; many of the cans were badly soldered, 
and the tops and bottoms were put on so as to leave a raw edge of the metal plate 
exposed to the fruit-juices. It is desirable that all exposure of solder in the interior 
of the can should be avoided, and that the inside of the can should be lacquered. 
Fruits are often packed in glass, but it cannot always be assumed that this has been 
the original packing. An investigation of a series of bottled fruits for the detection 
of metallic impurity might be undertaken with advantage in districts where bottled 
fruit is largely sold. 

The question of the issue of regulations regarding the practice of preserving 
cream by the addition of boric acid or other boron compounds is under the Board's 
consideration. 

Inquiries are now in progress in regard to condensed milk, the composition of 
food for infants, and the chemical treatment of flour. The experimental work 
necessary in these inquiries has been facilitated by the provision of a chemical 
laboratory at the Board's offices. W. P. S. 

On a Parasite Condition {Onchocerciasis) met with in Australian Beef. 
A. W. J. MacFadden and R. T. Leiper. (Local Government Board Food Reports, 
1911, No. 11, 1-16, with three plates.)—Certain nodular masses observed in frozen 
quarters of meat arriving in this country from Australia were found to be due to the 
presence of long thread-like worms of the genus Onchocerca . The diseased condition 
is not peculiar to Australian cattle, but occurs also in other animals and in other 
puts of the world, including the United States of America- The parasites belong 
to a group of worms that require to he taken up by a biting insect, and to undergo a 
certain degree of development therein before they can be transmitted to another 

* This practice is now discontinued. A ; = -■ * 1 i.: [j. y.y 
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warm-blooded animal. They do not appear to be capable of surviving the death of 
the cattle for more than a few hours, and no evidence of vitality of the worm or its 
embryo has been met with in the case of Australian beef reaching this country. It 
follows that the direct development of the parasite in man, as a result of eating the 
affected meat, is impossible. The nodules are the product of changes taking place in 
the tissues as a result of some acrid toxin excreted by the worms, and the opinion is 
expressed that, for this reason, their presence in meat intended for human consump¬ 
tion is undesirable. W. P. S. 

rti jti A rts. .A. 
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REVIEW. 

A Textbook op Botany and Pharmacognosy. By Henry Kraemer, Ph.B., Ph.D. 

Fourth, revised and enlarged edition, 1910. Philadelphia and London: 

J. B. Lippincott and Go. Price 21s. net. 

Previous notices of earlier editions of this wort have appeared in our pages 
(q/. Analyst, 1907, 32, 311; 1909, 34, 192). In the present edition the botanical 
part has been carefully revised by Dr. T. Holm. This portion of the work, which 
is admirably illustrated, is claimed to serve as a course of botany for students of 
pharmacy and pharmacognosy. The micro-analysis of the important plant con¬ 
stituents is treated in a short section, which contains a number of photographs of 
microscopic crystals. This work, which is admittedly a standard one, will, be most 
useful to the analyst as a practical guide in the microscopical examination of vegetable 
drugs and allied products. An important feature of the book is the large number of 
illustrations—some 3,000 plates and 2,000 figures—which it contains. The plan of 
the work and the general make-up leave little to be desired. 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


The Annual General Meeting of the Society, adjourned from February 1, was resume? 
on Wednesday evening, March 1, in the Chemical Society’s Rooms, Burlington House? 
The President, Mr. B. W. Voelcker, AR.S.M., F.I.C., occupied the chair. 

The minutes of the meeting held on February 1 having been read and confirme 
the election of Officers and Council for 1911 was proceeded with, Messrs. C. A. H* ^ 
B.Sc., F.I.C., and L, Myddelton Nash, F.I.C., being appointed scrutators. ar 

The scrutators having examined the ballot papers, and having reported t ( 
result of their examination, c 

The President announced the election of Officers and Council as follows : 0 

President ,—E. W. Voelcker, A.R.S.M., F.I.C. 

Past-Presidents serving on the Gouneil (limited by the Society's Articles c ec 
Association to eight in number). —M. A. Adams, F.RC.S., F.LC.; Edward J. Bevat ec 
F.LC.; Bernard Dyer, D.Se., F.I.C.; Thomas Fairley, F.I.C. ,* W. W. Fisher, M.AJH 
F.I.C.; Otto Hehner, F.I.C.; R. R. Tatlock, F.I.C.; J. Augustus Voelcker, M. A J 
J.C. i 

, ; Vm-PresicleMts. —Arthur E. Ekins, F.LC.; Arthur R. Ling, F.I.C ; John E. 1 

. . r; ■. '**' ’■ ' . -J 

Hon. Treaswer.—H., Droop Richmond, F.I.C. I 

Eon. Secretaries. —A. Chaston Chapman, F.LC.; P. A. Ellis Richards, F.LC. 
OtMr Members of Council. —Horatio Ballantyne, F.LC.; E. Richards Bolton; 
R. A. Cripps, F.I.G.; F. W. Harbord, A.R.S.M, PX& ; (Charles A. Hill, B.Sc*i 
F.I.C.; Edward Hinks, B.Sc., F.I.C.; G. N< Huntly, A;R.C.Sc^ F.LC.; F. B. 
O’Shaughnessy, F.LC.; Edward Russell, B.Sc., F.LC.; S. R. Trotman, M.A., F.LO.; 
W. H. Willcox, M.D., B.Sc., F.LC.; S. A. Woodbead/ M,Sc„ FJ.C. 

The proceedings then terminated. t y , 

The ordinary monthly meeting followed, the President occupying the chair. V; 
The minutes of the previous ordinary meeting were read amdeonfirmed. > 
Certificates of proposal for election to membership in favour of Sfoasf&I 
J. Clifford, A.B.C.S.I., J. Connah, B.Sc., F.I.C., H. F. Knight, C. EL LaWaff,#. & 
Mummery, F.I.C., and W. M. Seaber, B.Sc., F.I.C., were read for the second time,; 
and certificates in favour of Messrs. Horace G. Battle, 24, MalvernRo&d, Beestop 
Hill, Leeds, senior research chemist to Messrs B. R.. ..Vjefeirri 
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eorge Davidson Elsdon, B.Sc. (Birm.), City Analyst’s Laboratory, Council House, 
iirmingham, assistant to Mr. J. F, Liverseege, F.I.C.; Norman Evers, B.Sc. 
v Lond.), A.I.C., Bedcote House, Stourbridge, assistant to Mr. J. F. Liverseege, 
F.I.C.; and Arthur William Knapp, B.Sc. (Lond. and Birm.), F.I.C., 275, Birch- 
field Boad, Birmingham, analytical chemist, were read for the first time. 

Messrs. B. L. Collett, B.A., A.I.C., W. B. Cowie, F. Evershed, and G. Taylor, 
ygere elected members of the Society. 

/ The following papers were read: “ The Estimation of Iron by Permanganate in 
e Presence of Hydrochloric Acid,” by Alexander Charles Camming, D.Sc., and 
^xander Gemmell; “Examination of the Process of Shrewsbury and Knapp for 
V* Estimation of Cocoanut Oil,” by Baymond Ross, F.I.C., Joseph Race, F.I.C., 
.d Frank Maudsley, B.Sc., F.I.C.; “ Note on Henry 0. Frey’s Method of Estimating 
etroleum in turpentine,” by Herbert S. Shrewsbury, F.I.C.; “ Notes on the Format 
ion of Hypoiodites and their Action on Sodium Thiosulphate—A Source of Error 
^ Certain Iodine Titrations,” by J. P. Batey; and “ The Analysis of Sweetened 
mdensed Milk,” by Arnold Backe, Ph.D. 

A new form of specific gravity apparatus was shown by Dr. C. Butler Savory. . 


OTES ON THE FORMATION OF HYPOIODITES AND THEIR ACTION ON 
? SODIUM THIOSULPHATE-A SOURCE OF ERROR IN CERTAIN 

IODINE TITRATIONS. 

By J. P. BATEY, M.So.Teoh. 

{Bead at the Meeting , March 1,1911.) 

In the course of some analyses of antimonious compounds by titration with iodine in 
presence of sodium bicarbonate, it was desired to make an indirect titration by 
adding an excess of the standard iodine solution to the mixture of the antimony and 
bicarbonate solutions, and then titrating back the excess of iodine by means of a 
standard solution of sodium thiosulphate. It was found that the results obtained 
by the indirect titration did not agree exactly with those obtained by direct titration 
with iodine. 

As the indirect titration for antimony affords a mueh sharper end-reaction than 
the direct, and is more rapidly carried out, it was thought advisable to ascertain the 
cause of the observed discrepancy. This was all the more desirable because in a 
recent paper on the estimation of antimony by Beckett (Chem. Neu?$, 1910, 102, 
101; Analyst, 1910, 35, 451) it is stated that both methods of carrying out the 
estimation yield the same results. * 

A number of experiments were therefore made, and these, while settling the 
original point in question, have led to some observations, which may be of interest, 
on the formation of salts of hypoiodous acid and their oxidising action on Sodium 
thiosulphate. 
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1. The Titration of Antimonious Salts with Iodine. —In one experiment, 25 c* 
of a solution of tartar emetic mixed with 25 c.c. of a saturated solution of sodiui 
bicarbonate required: 

By direct titration . 24*6 c.c. iodine solution. 

By indirect titration. 24*85 „ „ 

In a second experiment, in which the amount of tartar emetic taken was the same, 
but in which 50 c.c. of the bicarbonate solution was used, the following results were 
obtained— 

By direct titration ... ... ... 24*6 c.c. iodine solution. 

By indirect titration ... .25*5 „ „ 


To make quite sure that the observed results were not due to the presence of norn 
sodium carbonate in the bicarbonate, the saturated solution of the latter was su 
jected to a current of carbon dioxide for some time. The resulting solution was use 
but it was still found that the amount of iodine used up in the indirect titration vn 
excessive, although the error was less than before. 

It was finally found that the double titration gave quantitative results if tl 
amount of sodium bicarbonate used was reduced to a certain limit. Thus, in a lar 
number of titrations, it has been found that if 1 to 1*5 grms. of bicarbonate (or 20 < 
of a saturated solution) be employed for every 0*15 grm. of antimony present (25 c 
of an ^ solution), exact results are obtained by the indirect titration; but if mo 
bicarbonate than this be used, an error is introduced. 

It has further been found that Rochelle salt may be conveniently substituted 
for the bicarbonate in the indirect titration, and in this case the quantity used 
(provided it be sufficient) is of no consequence, since no error is introduced by usin^ 
a large excess. 

2. The Titration of Iodme in "Presence of Sodmm Bicarbonate. —The following 
experiments were carried out with the object of determining the cause of the error 
mentioned above: Standard iodine solution was mixed with sodium.bicarbonate, 
and the iodine then titrated with sodium thiosulphate. A considerable loss of iodine 
took place, the extent of which is shown in the following table. Decinormal solutions 
of iodine and sodium thiosulphate were used, and in each case the bicarbonate was 
weighed out and shaken with sufficient cold water to dissolve it (about 15 c.e. to 
1 grm.): 


Weight of ETaHCO,. 

Iodine Solution 
taken. 

Thiosulphate Solution 
required. 

Iodine lost per 1 Grm. 
of NaHOOj. 

grms. 

C.C. 

c.c. 

C.C. 

0-0 

10 

1005 

■ — ■ ; ■, 

€•5 

it 

9-3 

1*4 

10 

99 

8-9 

/ . 1*1 

20 

99 

8-5 " ■ ■ ! 

' 0*75 , 

40 

■ 

>J 

7*7 

0075 


The loss of iodine under these conditions is considerable, 
observed by Puckner (Ckem. Centr. % 1905,1,1186). 
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I found that, if borax were used instead of sodium bicarbonate, a little iodine 
/as absorbed, but not nearly to the same extent as with the bicarbonate. With 
ftochelle salt, on the other hand, no absorption of iodine could be detected. 

It was thought that the loss of iodine might be due to the formation of iodates, 
and it was expected that, on acidifying the solutions which had been titrated with 
thiosulphate, the remainder of the iodine would be liberated. Excess of hydrochloric 
acid was therefore added to each of the solutions after titration with thiosulphate, 
hut in no case was there the slightest trace of iodine liberated. If, therefore, an 
**"Sate had been formed, the only possible explanation of its disappearance would be 

it was reacting with sodium thiosulphate or with sodium tetrathionate. A few 
jrariments soon proved, however, that potassium iodate, either alone or in admix- 
|e with sodium bicarbonate and potassium iodide, had not the slightest oxidising 
ition either on sodium thiosulphate or on sodium tetrathionate. 

The possibility of the formation of a hypoiodite was next considered, and it was 
ecided to study the action of sodium hypoiodite on sodium thiosulphate. 

3. The Action of Sodium Hypoiodite on Sodium Thiosulphate .—R. L. Taylor 
L Chem . Soc. f 1900, 77, 725) has shown that, when excess of caustic soda solution is 
^ded to a solution of iodine, the first products of the reaction are sodium hypoiodite 
id sodium iodide. The hypoiodite is rapidly resolved into a mixture of iodate and 
fdide. In such a solution an excess of a mineral acid will of course liberate a quan- 
ty of iodine equal to that originally taken. 

The standard iodine solution was decinormal, and the solution of sodium 
hydroxide was of normal strength; about 15 c.c. of it were used for every 25 c.c. of 
iodine. 

In studying the action of sodium hypoiodite on sodium thiosulphate, a measured 
volume of standard iodine was taken, made strongly alkaline with sodium hydroxide, 
and the desired amount of sodium thiosulphate at once run into the solution. The 
mixture was shaken and then acidified with hydrochloric acid, and any excess of 
iodine was titrated by means of sodium thiosulphate. It was at once apparent that 
when sodium thiosulphate reacts with sodium hypoiodite it uses up far more iodine 
^ than would be required to produce sodium tetrathionate. 

In one experiment 30 c.c. of iodine was treated with sodium hydroxide, and 
5 c.c. of thiosulphate then added. On acidifying, the liberated iodine required only 
3*8 c.c. of the thiosulphate, so that in this case 26*2 c.c. of iodine had been used 
up by 5 c.c. of thiosulphate of the same equivalent strength. When the mixture of 
sodium hypoiodite and sodium thiosulphate was allowed to stand for a short time 
before acidifying, the oxidation proceeded still farther, provided of course that a 
sufficient excess of iodine was used. The limit of the reaction was reached when 
1 c.c. of thiosulphate had used up 8 c.e. of iodine. It was found that sulphuric acid 
was produced, and the equation for the reaction may be represented as follows : 

Na 2 S 2 O s + 4NaOI+2NaOH = 2Na 2 S0 4 + 4NaI+H 2 0 * 

4NaOI is equivalent to 4I 2 . 

* This equation of course only represents the ultimate effect of the oxidation. It is probable that 
several intermediate stages are passed through in the conversion of thiosulphate into sulphate. 
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In estimating the sulphuric acid produced, 5 e.c. of the ^ sodium thiosulphate 
(equivalent to 0*233 grin. BaS0 4 ) was run into an excess of hypoiodite solution. 
After a short time the mixture was acidified with hydrochloric acid, and the 
sulphuric acid then estimated by the usual gravimetric method. The operation of 
precipitating and filtering off the barium Bulphate was done in the cold. Several 
estimations of sulphate have been made with solutions which have been allowed to 
stand for different lengths of time before acidifying. From the amount of sulphuric 
acid produced in each case the amount of iodine required for the oxidation has been 
calculated (assuming that that portion of the thiosulphate which is not oxidised to 
sulphuric acid has been converted into tetrathionate on acidifying). The values 
thus calculated agree very closely with the loss of iodine actually found by titration. 


Iodine used up. 
found by Titration. 


Iodine required, calculated 
from the Amount of Sulphuric Acid 
produced. 


22*5 

28*8 

33*6 

34*9 

39*0 


C.C. 

22-30 

28*40 

33*40 

35*30 

38*95 


There was still the possibility that potassium iodate in strongly alkaline 
solution might he capable of bringing about this oxidation of thiosulphate. The 
following experiments, however, prove that this is not the case, and they afford still 
further proof of the powerful oxidising action of the sodium hypoiodite. 

Twenty c.c. of ^ potassium iodate was mixed with an excess of potassium 
iodide solution and 20c.c, of f sodium hydroxide. To the mixture 3 c.c. of sodium 
thiosulphate was added; the solution was then acidified with hydrochloric acid, and 
the liberated iodine titrated. If no oxidation of thiosulphate had taken place, it was 
expected that the liberated iodine would require 17 c.c. (20 - 3), but it was found, 
however, to require only 11*4 c.c. It was at once thought that the potassium iodate 
was exerting an oxidising action on the thiosulphate, and the experiment was 
repeated, the mixture being allowed to stand for some time before acidifying. It 
was expected that still less iodine would be obtained, but instead the titration 
required 13*9 e.c. of thiosulphate ( i,e more than before). 

These curious results were due to the fact that, when the strongly alkaline 
solution was being acidified with hydrochloric acid, iodine was liberated, which, 
reacting with local excess of caustic alkali, produced a momentary formation of 
hypoiodite. It is the hypoiodite alone which brings about the observed oxidation of 
the thiosulphate. This was shown to be the case by repeating the experiments, and ; 
running the alkaline solution from a fine jet, slowly, into a large excess of hydro- i 
chloric aeid. In several titrations the iodine recovered varied from 16*0 to 16*i ©.<*,; 
'thus showing that much less oxidation was taking place than before.; By| 
all possibility of the formation of hypoiodite, it was ■■ 
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17 c.c. of iodine, and this ’was done by first saturating the alkaline mixture with 
carbon dioxide, when all the alkali present would be converted into bicarbonate, and 
the solution at the same time saturated with free carbon dioxide. Directly this 
solution comes in contact with hydrochloric acid, so much carbon dioxide is liberated 
as to render the momentary formation of hypoiodates impossibla * 

The oxidising action of sodium hypoiodifce upon sodium tetrathionate f has also 
been studied, and for this purpose a standard solution of tetrathionate was made up 
of strength, by mixing equivalent quantities of iodine and thiosulphate. 

As in the case of thiosulphate, the oxidation, on standing, was found to proceed 
to sulphuric acid, so that in this case one equivalent of the tetrathionate {2 c.c.) 
reacts with seven equivalents of iodine (7 e.c.). The reaction, however, is much 
slower with tetrathionate than with thiosulphate. 

Taking 20 c.c. of iodine in the form of hypoiodifce, and adding 6 c.c. of tetra¬ 
thionate, it was possible, by acidifying the mixture quickly, to recover 19*6 c.c. of 
the iodine— i.e. f only 0*4 c.c. had been used up. 

Working under similar conditions with an equivalent amount of thiosulphate 
(3 c.c.), the least amount of iodine which has so far been used up in any of a larged l 
number of experiments was 11'2 c.c. Even if we subtract from 11*2 the 8 c.& which 
would be normally required to form tetrathionate, it will still be evident that the 
reaction between hypoiodite and thiosulphate proceeds under these conditions at 
something like twenty times the speed of that between hypoiodite and tetrathionate. 

From the results of these experiments it would seem very improbable that, in the 
oxidation of thiosulphate by hypoiodite, the thiosulphate passes through the tetra¬ 
thionate stage. 

4. The Action of Sodium Bicarbonate on Iodine .—Returning now to the action 
of sodium bicarbonate on iodine, it would appear that some sodium hypoiodite is 
produced. From the researches of R. L. Taylor and others, however, it is evident that 
the quantity of hypoiodite formed will be diminished by the presence of free carbonic 
acid. This has been verified experimentally by taking a known weight of sodium 
bicarbonate and adding to it a known volume of j sulphuric acid, thereby liberating 
some carbon dioxide, then adding iodine and titrating with thiosulphate. 

The results are given in the following table: 


Weight of Bicarbonate. 

Weight of HjSO^ 

Iodine. 

Thiosulphate. 

grins. 

grm. 

C.C. 

C.C. 

2 

0*1 

10 

9*50 


0*2 


9*60 


0*4 

»> 

9*80 


0*6 


9*95 


In the above experiments the acid was added very slowly, with the jet of the 
burette below the surface of the bicarbonate solution. 

* Orton and Blackman (/. Chem. Soc. t 1900, 830) have shown that sodium arsensite is oxidised to 
arsenate by hypoiodites in alkaline solution, hut that it is not oxidised by iodates. 

, f Gutmann (£er ., 1907, 40, 3614) found that sodium tetrathionate reacted with a hot solution of 
caustic soda (15 per cent.) to form sodium thiosulphate and sodium sulphite. 
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In the oxidation of antimonious compounds to antimonie compounds by iodine, 
ree hydriodic acid is produced, according to the equation : 

Sb g 0 3 +212-1- 2H 2 0 = 3b 2 0 5 + 4HI. 

The hydriodic acid reacts with the bicarbonate and liberates carbon dioxide; and 
if the ratio of free carbon dioxide to sodium bicarbonate is sufficiently-great, the 
formation of hypoiodites is prevented, and therefore the thiosulphate is not oxidised 
too far. This, therefore, explains the fact observed above, that if the amount of 
bicarbonate used be reduced to a certain limit the indirect titration for antimony is 
accurate. 

Chemical Department, 

School op Technology, Manchester. 

A j *x 

T^JT TJT y , T-^.T ~ 7y 


NOTE OH HENRY C. FRETS METHOD OF ESTIMATING PETROLEUM IN 

TURPENTINE. 

By HERBERT S, SHREWSBURY, F.I.C. 

{Bead at the Meeting , March 1, 1911.) 

In Frey’s method (J. Amer . Chem. Soc., 1908, 30, 420), 10 e.c. of the sample are 
mixed with 30 c.c of aniline, the mixture shaken vigorously for five minutes, and 
allowed to stand. The petroleum is then measured. 

With a preliminary experiment the method appeared so satisfactory that I made 
the following test experiment with prepared mixtures of turpentine and petroleum: 


Per Cent, 
by Volume 

Per Cent, of Kerosene measured after— 

of Kerosene. 

Five Minutes. 

Thirty Minutes. 

Forty Honrs. 

0 

0 

0 

0 

1 

0 

0 

0 

5 

0 

0 

0 

10 

0 

0 

0 

30 

30 

30 

37 

SO 

44 

54 

55 

70 

68 

70 

72 

90 

80 

80 

84 

95 

86 

84 

84 

99 

84 

84 

84 


y . Apparently the method is only applicable when the percentage of kerosene is 
between 30 and 70, and the result then obtained is probably due to a happy 
’errors. 

minutes seems to be the maximum time necessary to leave the mixture 
to. settle. The kerosene experimented with was the ordinary pitch oil used in 
ifranidad for glaflslnating purposes, with a Z&ss butyro-rehra^tometer figure id Him 
$ 6° <3., and an initial boiling-point of 160° C. The temperature ^at whtsh 
esperiaaents were mmed out was 28° G. yi Uil him 
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Discussion. 

Mr. L. M. Nash said that some time previously he tried this method—-usings 
however, ordinary aniline, not anhydrous—but had obtained erratic results. Later 
on he had repeated his experiments, using anhydrous aniline as recommended by 
Frey, but had found that this made no difference. He noticed that Mr. Shrewsbury's 
experiments were made with kerosene, but kerosene was never used for adulterating 
turpentine. Petroleum spirit was what was used. 

Mr. J. H. Coste wrote : 

A method based on the behaviour, when mixed, of three liquids of which only 
one is a chemical entity, the other two being mixtures of variable composition, does 
not appear hopeful. 

“ I think Mr. Shrewsbury has done useful work in showing the unsoundness of 
this method. It is much to be regretted that such enticingly simple processes based 
on very slender grounds, either a priori of empirical, should be brought forward only 
to mislead. I find that the method is inapplicable to ordinary turpentine substitutes.’* 


^ 2 ? > 

ANALYSIS OF SWEETENED CONDENSED MILK. 

By ARNOLD BACKE (with A. WIBORG and E. ROER). 

(Read at the Meeting t March 1, 1911.) 

Analyses of sweetened condensed milk often show results which, even though 
correct analytical methods have been used, produce a somewhat erroneous impression 
of the composition of the product. For this reason we deem it useful to call the 
attention of analysts to certain important facts respecting the analysis of these 
preparations. 

Formerly, when the determination of the fat was performed by extraction with 
ether after drying, one frequently came across analyses which showed too small a 
percentage of fat. With the adoption of the Gottlieb method, this difficulty has 
disappeared, and for the estimation of the other constituents no difficulty exists in 
arriving at figures sufficiently exact for practical purposes. As regards the determin¬ 
ation of the sugar percentage, EjeldahTs method of calculation must be followed 
(Report of the Carlsberg Laboratory, iv. 1) to obtain a reliable result. 

But if the actual determination of the various constituents does not present any 
difficulty, other circumstances have to be considered which influence to a consider¬ 
able extent the result of the analyses of condensed milk as a whole. It is natural that, 
in a tin of condensed milk which remains undisturbed for a long time, the fat should 
rise to the surface, and that the rapidity with which it thus rises should depend on 
the consistency of the milk. This movement being very slow, the separation of the 
fat produced in this way will not be counteracted in a short time if the tin be 
inverted. It can further be easily ascertained that a large part of the lactose is 



BACKE : ANALYSIS OF SWEETENED CONDENSED MILK 


139 


not in a state of solution in the condensed milk, but appears in the form of crystals. 
It frequently happens that condensed milks have a gritty taste, which is due to the 
presence of crystals of lactose. But even when no gritty sensation is perceived, 
the lactose is nevertheless separated in microscopic crystals. Whether the con¬ 
densed milk is gritty or not depends on the size of the crystals. By thinning 
the milk with cold water and by centrifuging at once, it is possible to separate a 
large portion of the lactose. If a tin of condensed milk remains undisturbed for 
a certain time, these crystals sink towards the bottom of the tin. The speed of this 
downward movement is dependent on the size of the crystals and the consistency of 
the milk. Generally a little cane-sugar separates, but in much smaller quantities; 
and since it separates in larger crystals than lactose, they sink to the bottom 
more rapidly. In accordance with the way in which these various factors—size of 
the crystals, consistency of the milk, length of time during which the tin has stood 
—are combined, this separation into zones or layers of different composition in the 
condensed milk presents itself in various ways. Below follow some examples of 
milks, all of which are normal, but of different consistencies : 

I. Milk Fifteen Days after Manufacture, fairly Thin, not Gritty. 


(a) Analysis of the whole contents of the tin, well mixed 


Fat 


... 11*40 

11-45 

Proteins (N x G-37) 

. 

. 10-20 

J0-31 

Lactose. 

... ... 

... 14-18 

14-20 

Cane-sugar 


... 37-43 

37-52 

Mineral matter... 

... ... 

... 2*25 

... - 

Water . 


... 24-98 

24-90 

{b) Analysis of the whole contents of the tin previously diluted with water 

Lactose 



14-18 

Cane-sugar ... 

. 

. 

37-61 

{<*) Analysis by zones: 

1 . Thin Layer 

2. Main 

3. Thin Layer 

on 

the Top of Tin. 

Contents. 

at Bottom. 

Fat 

. 12-09 

11-84 

11-53 

Lactose 

.. 13-36 

13-90 

14-71 

Cane-sugar ... 

. 37*96 

37-70 

37-53 

Water 

.. 24*73 

24-85 

24-85 


The figures show that with milk of such a consistency the results obtained are 
■sufficiently exact for practical purposes if the milk contained in the tin is well 
mixed. There is an appreciable difference between (c) and the other analyses. This 
^difference will be alluded to later on. 

II. Milk Two and a Half Months after Manufacture, fairly Thin, not 

Gritty. 

(a) Analysis of the whole contents of the tin, well mixed: f 



i. 

11 . 

Fat . 

. 12-20 

12-17 

Lactose ... 

. 14-19 

14-18 

Cane-sugar . 

. 35-89 

35-95 
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(b) Analyses of zones: These have been chosen differently; the top zone com¬ 
prises one quarter of the total contents of the tin, the next zone half the total 
contents, and the bottom zone a quarter: 



Top 

Middle 

Bottom 


Zone. 

Zone. 

Zone. 

Eat . 

12-68 

12-44 

u-35 

Proteins {N x 6*37) 

10-29 

10-05 

10-03 

Lactose . 

12-23 

14-03 

16-53 

Cane-sugar. 

36-66 

36-01 

35-42 

Mineral matter 

2-14 

2-14 

2-15 

Water . 

25-66 . 

25-50 

24-84 


The average figures for the zones being— 

Eat.* ... ... 12*23 

Lactose ... . ... 14*21 

Cane-sugar.36*02 

it can be seen that in this case also fairly exact results can be obtained, provided ther 
milk is well mixed before being analysed. 

III. Milk Eour anb a Half Months after Manufacture, rather Thick. 


(a) Analysis of the whole contents of the tin, well mixed 


Eat ... ... 4 


11-31 

... 11-32 

; =■■ ■ 4 >. ;■ ; 

Proteins (N x 6*37) 

... ... 

9-62 

— ' 


Lactose. 

. 

14-35 

14-45 


Cane-sugar 

... ... ., 

36-49 

36-70 


Mineral matter... 

... ... ., 

2-13 

... — 

^pft 

Water ... 

... 

2608 

— - ’> 

iff 

.* 

(b) The whole contents of a 

tin diluted'with water: 



Lactose 



14-13 


Cane-sugar... 

... 

... 

37-25 


(c) Zones: 





Top zone = 

one quarter of the total contents. 


Middle zone = 

one hall 




Bottom zone = 

one quarter 





Top 

Middle 

Bottom 



Zone. 

Zope. 

Zone. 


Eat ... 

11-58 

11-48 

11-20 


Proteins (N x 6*37) 

9-74 

9-68 

9*59 


Lactose . 

13-59 

14-43 • 

15-01 


Cane-sugar ... 

3711 

36-93 

36-29 


Mineral matter 

2-15 

• 2-13 

2-16 


Water 

25-47 

25-51 

25-50 


While # the thicker consistency of the milk has rendered the separation of the- 

various’ constituents less pronounced, it is more 

difficult to obtain a homogeneous- 

sample by mixing. 
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IV. Milk of Medium Consistency, One and a Half Months after Manufacture, 

not Gritty. 

The sample was divided into five equal zones. 



Top 

Zone. 

Second 

Zone. 

Third 

Zone. 

Fourth 

Zone. 

Fifth 

Zone 

(Bottom). 

Lactose 

... 13-02 

... 13-45 ... 

1848 . 

.. 13-64 , 

... 14-54 

Cane-sugar... 

... 40-20 

... 40-00 ... 

40-20 . 

.. 40-07 , 

... 39-50 


V, Thin Milk, Seven Months after Manufacture, not Gritty, 
divided into five zones, the top one of which is one-tenth of the total contents of the 
tin ; the second, third, and fourth, one-sixth; and the fifth, the remainder, or a little 
less than half the contents of the tin. 



Top 

Second 

Third 

Fourth 

Fifth 


Zone. 

Zone. 

Zone. 

Zone. 

Zone. 

Fat . 

12-00 . 

... 10-03 .. 

.. 9*49 

... 9 04 .. 

8*12 

Proteins (Bordas’ method) 

8-83 . 

.. 8-73 ., 

.. 8-54 

... 8-49 .. 

.. 8*70 

Lactose. 

604 . 

.. 10-43 . 

.. 11-47 

... 12-53 .. 

.. 16-43 

Cane-sugar . 

44-23 . 

.. 43-80 .. 

.. 43*55 

... 42-82 .. 

.. 41-88 


From this last sample it is seen what enormous differences may arise with thin 
milk if the tins remain undisturbed for a long time. 

The fall in the percentage of cane-sugar is only apparent, and follows the fall in 
the percentage of water (not shown in the above table); the cane-sugar is separated 
only to a very small extent. The excess of lactose, in the later zones depresses the 
percentage of all the other constituents. 

None of the various samples mentioned above were gritty milks. In gritty 
milks it is found that a deposit forms on the bottom of the tin to m extent depending 
on the consistency of the milk. If the milk is very thin, a more or less compact 
layer is formed in a short time at the bottom of the tin. In such a case the only- 
means of obtaining a correct analysis of the milk is to dissolve the whole contents in 
water. 

We have already mentioned that among the lactose crystals there are* 
generally also some cane-sugar crystals. At times this latter sugar amounts to a 
considerable portion of the separated crystals, but as a rule its percentage is very 
small. 

It is possible that the separation of the constitnents which takes place in the 
tins occurs also during the process of manufacture of the condensed milk, although 
to a lesser, degree, and only under certain conditions. That is why one finds now 
and again tins of the same manufacture whose contents have not exactly the same 
composition. This has certainly been the ease in our sample No. 1, where c does 
not correspond entirely with the fresh milk from which it has been made. 

*. ^ ^ ■ ji . , |- 

; . ■ . , ■ . . ' ^ 'J $ 

EEBATA • « 

Fags 98, line 9 ttm. bottom, * 4 Gmy?. 1814 "should toad fcjsU.* WHt 3 * i ‘ II 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Estimation of Aconitine by Silicotungstic Acid. H. Ribaut. {Bull Sci. 
Pharmac., 1910, 17, 634-639; through Chem. Zentralbl, 1911, 1, 431.)—On an 
investigation of the method, the following points were established: The composition 
of the aconitine silicotungstate depends on that of the liquid in which the precipitate 
is formed. The latter contains more silicotungstic acid the greater the quantity of 
nitric or of silicotungstic acid present. These acids also increase the solubility of 
the aconitine silicotungstate, nitric acid having more effect than silicotungstic acid. 
Under the conditions prescribed in the French Codex— ie., in presence of a liquid con¬ 
taining 2*3 per cent, of nitric acid and 0*5 per cent, of free silicotungstic acid—Ecalle’s 
factor, 0*793, gives satisfactory results. For practical purposes, under the prescribed 
conditions, a correction for the solubility of the precipitate may be dispensed with. 
The formula of aconitine silicotungstate in no way corresponds with Bertrand’s 
general formula, Si0 2 .12W03.2H 2 0.4Alkaloid+?&H 2 0. The composition given by 
Eealle, 3i0 2 .12W0 3 .2H 2 0.3*5Aconitine + toH 2 0, only holds good for a definite 
concentration of the liquid in* nitric acid and silicotungstic acid. J. F. B. 

Estimation of Atropine. Titration of the Alkaloids in Belladonna 
Extracts. M. Javillier. {Bull. Bel Pharmac ., 1910, 17, 629-634; through Chem. 
Zentralbl, 1911,1, 430.)—The alkaloid solution should not be too dilute, since the 
atropine silicotungstate is not perfectly insoluble in water. The solution is acidified 
with hydrochloric acid until it contains 1 to 2 per cent, of the acid; a 10 per cent, 
solution of silicotungstic acid is then added drop by drop, with agitation, avoiding 
any considerable excess of the reagent. The liquid is allowed to stand for twenty' 
four hours, the precipitate is filtered or centrifuged off, washed with 1 per cent, 
hydrochloric acid, and incinerated. The atropine equivalent is found by multiplying 
the weight by 0*4064, and 0*0048 grin, per 100 c.c. is added to the result, to correct 
for the solubility of the silicotungstate, disregarding the volume of the washings. 
The precipitation may be effected either hot or cold, but prolonged boiling must be 
avoided. This process may be employed for the estimation of atropine in belladonna 
extracts. In this way the author found that certain commercial extracts showed as 
much as 55 per cent, less atropine than was found by the volumetric method of the 
French Pharmacopoeia. Examination proved that the silicotungstate method gave 
the true quantity of atropine present. J. F. B 

Quantitative Estimation of Morphine. R. Gottlieb and 0. Steppuhn. 

{Arch exp. Path u. Pharmah, 1910, 64, 54-66; through Chem. Zentralbl, 1911,1* 
430.)—The authors describe a method, originally indicated by Riibsamen, for the 
estimation of morphine. The morphine is extracted from the aqueous solution by 
means of chloroform; and is titrated according to Gordin’s method. The morphine 
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is dissolved in about 200 c.c. of water, and the liquid is made slightly alkaline to phenol- 
pbthalein; the extraction is then carried out by agitating five times with successive 
quantities of pure chloroform previously washed with water, 600 c.c. in all being used. 
If the alkaline reaction be strong, the extraction is less complete and less accurate, 
in consequence of the formation of acid decomposition products of the chloroform. 
The chloroform is distilled off from the extract, a measured quantity of ^ sulphuric 
acid is added to the residue, the latter is dissolved in absolute alcohol, the solution 
is diluted to 100 c.c. with Wagner’s reagent, filtered, and an aliquot portion of the 
filtrate is taken for titrating back the sulphuric acid in excess. * One c.c. of ^ sul¬ 
phuric acid corresponds to 0*0285 grm. of morphine. Small quantities (0*05 to 
0*1 grm.) of morphine may thus be estimated with an accuracy of about 96 per cent. 

J. F. B. 

Estimation of Nicotine in Concentrated Tobacco Juices* H. Ulex. 
(Chem. ZeiL, 1911, 35,121.)—The author describes a method which has been used 
by him for a number of years. Ten grms. of the sample are weighed out in a porce¬ 
lain dish, and diluted with 1 to 3 c.c. of water, according to the consistence of the 
extract. A mixture of 1 part of soda-lime and 5 parts of calcined gypsum is then mixed 
with the liquid in sufficient quantity to produce a coarse powder. This is ground 
in a mortar with gentle pressure, and is passed through a hair sieve with about 
220 meshes per square cm. The particles remaining on the sieve are again ground 
with a little more of the mixture, until the whole has been sifted. In mixing the 
liquid with the soda-lime, the quantity taken should be such that all tendency to 
heating is avoided. The total mixture will now amount to about 50 grms.; the 
ammonia will be volatilised, and the free nicotine remain behind. The elimination 
of the ammonia is completed by exposing the powder over sulphuric acid in a 
desiccator for about an hour. The nicotine is then distilled over in a current of 
steam. For the distillation, a tin can of about 3 litres’ capacity is employed. This is 
charged with 1*5 litres of water heated almost to boiling; the dry powder is then 
introduced quickly, together with 3 to 4 grms. of sodium hydroxide and 4 grms. of 
paraffin wax to prevent frothing. The can is connected with the condenser, and 
1 litre is rapidly distilled off. Distillation is then interrupted, and 1 litre of boiling 
water is added to the contents of the can, a second litre of distillate being collected 
in a separate vesseL The nicotine in the distillates is titrated with f hydrochloric 
acid in presence of litmus. The method has been proved to give good results, and 
no evaporation of nicotine takes place during the elimination of the ammonia in the 
manner described. If this method appears to yield higher results than some of the 
methods depending on extraction, this is due to the incompleteness of the extraction, 
and hot to a fault in the method described above (cf. Analyst, 1911,106}. 

J. F. B. 

Volumetric Estimation of Quinine in Drugs, etc. J. Katz. (I&r. 

Pkarm. Ges^ 1910, 20, 316-329; through Ghem. Zentrcdbl^ 1911, 1, 44-45.}—3*110 
process consists in evaporating an alcoholic solution of the alkaloid with hydrochloric 
acid, sodium chloride being added in order to expel the 
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titrating the quinine hydrochloride with potassium hydroxide solution, using 
Poirrier’s blue as indicator. As applied to the estimation of quinine in cinchona 
bark, etc., the process is as follows: Six grms. of the dried and powdered bark are 
shaken with 15 grms. of chloroform and 5 grms. of a 5 per cent, sodium hydroxide 
solution for half an hour. Forty-five grms. of ether and about 1 grm. of magnesia 
are then added, and, after shaking, the liquid portion is passed through a filter. 
Forty grms. of the filtrate are evaporated to a volume of about 1 c.c., the residue is 
rinsed into a basin with 9 c.c. of alcohol, 10 drops of hydrochloric acid and 0.25 grm. 
of sodium chloride are added, and the mixture is evaporated to dryness. A further 
quantity of alcohol is added, and the evaporation is repeated, the residue being then 
dissolved in 25 c.c. of alcohol, and the solution titrated with ^ alcoholic potassium 
hydroxide solution after the addition of 5 drops of a 0*2 per cent. Poirrier’s blue 
solution. The number of c.c. of alkali required for the titration multiplied by 0*405 
gives the percentage quantity of quinine in the bark. The addition of the magnesia 
is for the pnrpose of precipitating the colouring matters present in the bark. 

W. P. S. 

Colorimetric Estimation of Strychnine, E. Scandola. (Boll Soc. Med.- 
chimg . di Pavia , 1910; through Chem. Zentralbl, 1911, 1, 593-594.)—The method 
depends on the production of a red coloration when strychnine is treated with 
Mandelin’s reagent (1 grm. of ammonium vanadate dissolved in 200 grms; of 
H 2 S0 4 ,H 2 0). The strychnine solution under examination is evaporated to dryness 
On a water-bath, and the residue is well mixed with 2 c.c. of the reagent. After the 
red coloration has developed, 10 c.c. of water are added, the solution is transferred; 
to a graduated cylinder, and diluted to a volume of 100 c.c. The coloration is then 
compared with that produced by a known quantity of strychnine under similar con¬ 
ditions. Substances other than strychnine must not be present. The red coloration 
remains unaltered for several days; it then changes gradually to violet. 

W. P. S. 

Analysis and Composition of Jams. F. Hariel and J. Soiling. (Zeitsch 
Untersnch* Nahr. G-enmsm., 1911, 21,168-196.)—In the analysis of jams estimations 
of the following constituents afford useful evidence as to the character and quality 
of the jam: Insoluble matter, soluble solids, total acidity, sugars before and after 
inversion, sugar-free extractives, starch syrnp, mineral matters (total, soluble, and 
insoluble). The sample should also be tested for the presence of agar, dextrin, 
added colouring matter, and preservatives. Agar may be detected by boiling 
SO grms. of the sample with 270 c.e. of water, filtering the solution, and cooling the 
filtrate; if agar is present, a precipitate forms within twenty-four hours. The 
precipitate may be collected, dissolved in a little hot water, and the solution cooled 
so as to form a jelly. A microscopical examination of the jam should also be made. 
The starch syrup, when present, was estimated as follows; A solution of the soluble 
constituents is prepared—100 grms. of the solution containing the soluble solids from 
20 grms. of the jam; this solution is employed in the polarimetric determinations 
from the results of which the quantity of stareh syrup present is calculated by means 
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of the formulae given below. jE d — the soluble solids as calculated from the sp. gr. of 
the solution; Ej =the soluble solids after inversion, calculated by Clerget’s formula 
(100 grins. of sucrose yielding 105*265 grms. of invert sugar); [a] D20 E DV = the specific 
rotation of E D before inversion ; [a] D2 o Ed n = the specific rotation of Ed after inversion; 
[a] D2 oEj = the specific rotation of Ej; +134*1 = [a] D20 of water-free starch syrup; 
- 20*42=[a] D2 o of invert sugar; St.Ej = water-free starch syrup in Ej; St.M = water- 
free starch syrup in the jam; and w.St.M = the percentage quantity of ordinary 
starch syrup (containing 18 per cent, of water) in the jam. 

[([ a ]r> 2 oE D v " Md 2 o^©») x 1*1365 x 1*05265] — [([c^dsoEdv — [^]d 2 oEdn) x 1*1365].E 


E » 


[a] D20 E a = 


100 

Ed xfajosoEDi? 

, 


+ E» 


(100.[a] D 2oEj) - (100 x - 20*42) 


St.Ej — +134-1 -(-20-42) 

Sfc.Ej xEj 
100 

St.M xlOO 
82 ‘ 

Results of analyses of 128 samples of various jams are given, the analyses shown in 
the following table being selected from the fignres recorded : 


St.M = - 


w.St.M 



Insoluble 

Matters. 

Soluble 

Solids. 

Acidity 
(as Malic 
Add). 

Invert 

Sugar. 

Sucroee. 

Sugar- 
free Sx- 
teaettrea. 

|| 

Alkalinity of 
Mineral Matters. 






Soluble. 

Insoluble- 

Raspberry 

7*40 

5912 

1*05 




0*355 



Raspberry 

5-14 

70*05 

1*08 

39*46 

26*89 

3*70 

0-872 

407 

0-87 

Raspberry (after re¬ 
moval of juice) 

21*68 

36*32 


5*42 

20*37 

10*53 

0-747 

7 27 

1*79 

Aprieot. 

1*90 

80*66 

1*87 

52*53 

21*38 j 

6*75 

0*567 

— 

_ 

Aprieot (from 
dried fruit) ... 

3*92 

28*08 

1*54 


] 


1*600 

13*81 

0*62 

Strawberry 

2*37 

73*45 

1*22 

36*60 

32*82 ' 

4*03 

0*410 

4*18 

0*99 

C&erry . 

7*42 

69*66 

1*03 

43*00 

21*25 

5*40 

0-448 

5*10 

1-00 

Grange ... 

2*13 

70*83 

0*12 

46*09 

23*29 

1*44 

0-171 

1*10 

1-10 

Qulaee .. 

5*41 

57*95 

0*68 

30*56 ; 

15*76 

5*63 

0-298 

2*90 

0-30 

Quince jelly 

0*03 

73*20 

1*06 

54*14 

12*58 

648 

0-876 

— 

— 

Pumpkin 

1*28 

63*98 

0*03 

3*26 

58*03 

2*69 

0*386 

— 

— 

Gooseberry 

2*74 

57*98 

1*12 

46*90 

5*24 

5*84 

0-270 

2*00 

0-50 


The alkalinity is expressed in c.c, of f acid per 100 grms. of jam. The above 
samples represent genuine jams, many of them having been prepared by the authors 
themselves. Of the whole number of samples examined, five contained agar, 
thirty-seven added colouring matters, and twenty starch syrup; many of the', jams 
contained apple pulp, whilst one (a mixed jam) contained beetroot and 
(also a mixed jam) x&abarb. ; > . ; , .. A,.-... , h: ;•. 


; UMt f 
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Adulterant of African Sandal-Wood Oil. W. Lenz. (Ber. Deutsch. Pharm. 
Ges 1910, 20, 851-358; through Chem. Zentralbl , 1911, 1, 23.)—The bark of the 
karambusi tree ( Warburgia Stuhlmanni Engl. Order. W interanacecz Canallace <b) is 
found in the Zanzibar markets along with sandal-wood ; it yields an oil which is very 
similar to sandal-wood oil, and it is possible that it may be used to adulterate the 
latter oil. When distilled with steam, karambusi bark yields 0*6 per cent, of a 
viscous, yellowish-red oil, having an odour like that of sandal-wood oil. The oil has 
a sp. gr. of 0-9864 at 20 b C., [a] D = - 41*77, and j>] D = 1*51269; it is soluble in its 
own volume of 90 per cent, alcohol, but is insoluble in 70 per cent, alcohol. The 
saponification value of the oil is 11*2, and the acetyl value 100*3. The residue 
remaining after the distillation of the bark yields mannitol, tannin, bitter 
substances, etc. W. P. S. 


Improvement in the Method of Malt Analysis. J. O’Sullivan. (/. Fed. 
Inst Brew., 1911, 17, 35-48.)—The O’Sullivan method of estimating starch in malt 
involves the preliminary removal of the constituents other than starch by means of 
ether, alcohol, and water, after which the starch originally present is calculated 
from the maltose and dextrin obtained by treatment with diastase. The new method 
depends on the fact that extraction with water alone is all that is necessary. The 
author states that the standard method of analysing malts (J. Fed . Inst. Brew., 
1906, 12, 1), while showing total brewers’ extract, gives no information as to the 
composition of the transformation products, and he points out how this may be 
ascertained, and also how the transforming power (T.P.) of the malt can be 
expressed from the composition of the products of hydrolysis yielded by the 
** starch of the malt.” By the following process the estimation of starch in malt can 
be deduced to within ± 2 per cent.: 

Cold-Water Extract —potassium hydroxide, in place of (cf. standard method, 
he. dt) ammonia is used. The sp. gr. of the solution is taken = (b). The cupric 
oxide reducing-power is determined gravimetrically on 20 c.e., and the result 
expressed as maltose per 100 c.c. (d). 

Mash Extract .—Fifty grms. of the malt are warmed in the mashing flask to 
60° to 61° C., and 360 c.c. water added at 68° C. The mashing is continued for one 
hour, and during the last ten minutes the temperature is raised to 75° C. The whole is 
made up to 515 c.c. at 60°, filtered, the sp. gr. (a) and cupric oxide reducing-power 
of 3 e.c. of the filtrate determined (c). Then (a-b) = the sp. gr. and (c— d) the grms. 


of maltose per 100 c.c. of the mash extract due to starch products, and 


(*-») 

4 


0-04 


= grms. of starch products per 100 c.c. (e) (this 0*04 is deducted for the increased 


amount of protein matter soluble in the hot mash). 


(c—d}xl00 

---= percentage of 


maltose in starch products. The dextrin (/) is obtained from the formula e-(c~ d) 

{ Q . (I ' 

/+14)55 ’ x starch in the malt, where / = dextrin in 


grms. per 100 c.c. The transforming power (T.P.) of the malt is taken as the per¬ 
centage of maltose produced from its own starch, and the percentage of starch in a 
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malt so obtained agrees closely with that obtained by the original O’Sullivan method. 
All the fat is left in the grains in the new method; it is also shown that the cane- 
sugar in the malt is not inverted either in the cold or hot water extraction. 

The following figures illustrate the nature of the results obtained : 


Diastatic Activity by— 


Malt. 

J 

! 

! 

Grms. of Starch 
in 10 Gnus, of 
Malt. 

Improved Method. 

Improved 

Per Cent Maltose on 
Starch Products. 

Method. 

T.P. 

Grras. Maltose x 100 
Grms. Starch. 

Lintner’s 

Method. 

D.P. 

1 

4*240 

84-05 

87-9 

51 

4 

3*532 

89-33 

93-6 

40 

7 

4*629 

87-10 

91-2 

49 

11 

| 4*515 

79-10 

82-0 

58 

12 

4*506 

79-10 

82-0 

44 

18 

4*384 

58-40 

60-2 

13 

19 

1 4*925 

78-90 

82-3 

26 

20 

4*890 

85-68 

89-7 

31 


The above figures indicate: 

(1) In some cases the hydrolysis of the starch has gone beyond the so-called 
“ resting stage,” and exceeds 84*4 per cent, of maltose on the starch. (2) That there 
is no relationship between the D.P. Lintner and the maltose produced. (3) That 
the T.P. number shows the maltose obtained from the starch of the malt under 
standard conditions, and is an index of how the malt will behave in practice as 
regards its starch hydrolysis. 

The distiller can calculate by this new method how much alcohol a given malt 
will produce. The cane-sugar in the cold-water extract of the malt must first be 
estimated by neutralising the alkaline cold-water extract, and digesting 10 e.c. with 
0*01 grm. invertase for an hour at 55° C. The increase in the cupric reducing power 
as dextrose per 100 c.e., divided by 1*0526, gives the cane-sugar in 10 grins, of malt. 
The yield of alcohol from starch is 57 per cent.; cane-sugar, 53 per cent.; and 
approximately from the mixed sugars dextrose, levulose, and maltose, 52 per cent. 
Ii, therefore, the starch per cent, is multiplied by 0*57, the cane-sugar by 0*53, and 
the sugars as maltose by 0*52, the results when added give the theoretical yield of 
alcohol per cent, from the malt. In a malt 6*3 per cent, of alcohol was obtained 
from the cold-water extract, as compared with 6*4 calculated, and 28*7 per cent, from 
the fermentation of the unboiled hot mash, as compared with 28*6 calculated. 

H. E. E. JBL 

New Constant in the Analysis of Pepper. C. Arragon. (Schweiz, 
Wochenschr. Gkenu Pharm 1911, 49, 46-47; through Ghem. ZentrcdbL, 1911,1,593.)— 
A determination of the iodine value of a sample of pepper is recommended as affording 
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a means of ascertaining the purity of the sample. If foreign starch be present, the 
iodine value gives, approximately, the quantity of the adulterant. Two grms. of the 
finely powdered sample are mixed with 15 c.c. of chloroform and 25 c.c. of Hiibl s 
reagent, and, after four hours* contact, the excess of iodine is titrated with thiosulphate 
solution. During the titration the mixture must be shaken thoroughly, as the powder 
occludes unabsorbed iodine. Thirty samples of pure pepper yielded iodine values of 
from 16*1 to 18, whilst four samples, containing 60 per cent, of rice starch, gave 
iodine values of 7*5. There is advantage in determining the iodine value on the 
chloroform extract of the sample. W. P. S. 

Estimation of Tart&pie Aeid. A. Heczko. (.Zeitsch ami Chem., 1911, 50; 
12-21.)—Though Goldenberg’s method (Analyst, 1908,33,200) is in almost universal 
use, yet serious differences are occasionally recorded between the results obtained by 
different chemists, and it is shown that the method always tends to give low results 
(see also Ordonneau, Analyst, 1911,81). These low results, which in the most favour* 
able circumstances are seldom less than 0*4 to 0*5 per cent, below the truth, are in the 
main due to the fact that potassium bitartrate is not wholly insoluble in alcohol, and 
to the action of neutral potassium tartrate on freshly precipitated calcium carbonate. 
The errors doe to the former cause may be eliminated by treating the potassium 
bitartrate used for standardising the caustic alkali exactly as though it were a sample 
of argol to be analysed, instead of titrating it directly. It is also pointed out that, for 
material of high lime content, the amount of potassium carbonate specified by 
Goldenberg is insufficient, and in such eases the total tartaric acid may be seriously 
underestimated. The use of 15 c.c. instead of 10 c.c. of 66 per cent, potassium 
carbonate as a matter of routine would avoid this occasional source of error. Finally* 
it is suggested that some of the differences recorded between different workers’ results 
may be due to mechanical loss during the evaporation to 15 c.c. before addition of 
acetic aeid and alcohol. The author conducts this operation in a 300 c.c. Erlenmeyer 
flask set with its axis horizontal. G. C. J. 

Estimation of Total Tartarie Acid. A. Heezko. (Zeitsch. anal Ckem. r 
1911, 50, 73-82.)—The results of an investigation of a process proposed by Moszczenski 
(J. Soc. Ghem. Ind ,, 1898,17,215) are given. Whilst the method is more rapid than 
the Goldenberg process, and yields accurate results when applied to pure tartrates, in 
the case of crude tartrates it gives results which are from 1 to 2 per cent, too high. 
The details of the method are: Three grms. of the sample containing more than 
45 per cent, of tartaric acid, or 6 grms. when the tartaric acid is less than 45 per cent*,, 
are boiled for two minutes with 20 c.c. of ¥ sulphuric acid; after cooling, the 
mixture is rinsed into a 200 c.c. flask with 93 per cent, alcohol, well shaken, and 
diluted with alcohol to the mark. When the precipitate has settled, the liquid portion 
is filtered, and 100 c.c. of the filtrate are transformed to a 300 c.c. Erlenmeyer flask- 
Three c.c. of glacial acetic acid and 10 drops of a saturated potassium chloride solution 
are added, and 16 c.e. of an alcoholic potassium acetate solution (20 grms. of the salt 
to 100 c.c. of alcohol) are run in drop by drop from a burette, with continual stirring- 
The mixture is stirred for a further five minutes, allowed to settle for thirty 



FOOD AND DRUGS ANALYSIS 


149 


minutes, and the liquid portion is then passed through a filter. The precipitate is 
washed twice with 40 c.c. of 97 per cent, alcohol, brought on to the filter, and there 
washed with about 80 c.c. of alcohol. The precipitate is then dissolved in 200 c.c. of 
hot water, and the boiling solution is titrated with | potassium hydroxide solution, 
using litmus-paper as indicator. The alkali solution is standardised on 1*5 grms. of 
pure potassium hydrogen tartrate after this has been submitted to the above treatment, 
but using only one half of the quantities of the reagents mentioned. W. P. S. 

Estimation of Tin in Canned Foods. H. Schreiber and W. C. Taber. 

(U.S. Department of Agriculture , Bureau of Chemistry, Circular No. 67, February 8, 
1911, pp. 1 to 9.)—The authors have critically examined several methods for deter¬ 
mining tin in canned meats, fish, and vegetables, and, whilst agreeing that the 
method of Schryver (Analyst, 1909, 34, 121) by moist combustion with sulphuric 
acid is accurate, yet, they state, it is open to the objection that not more than 
25 grms. of material can be digested in one flask, with a consequent large multi¬ 
plication of any analytical error. The digestion is further stated to be accompanied 
by foaming of the material, and to require considerable experience. For these 
reasons the authors prefer their alkali-fusion method, except in the case of salted 
fish, etc., containing large amounts of salt, which prevents the ready burning off of 
the carbon after fusion. 

The method is conducted as follows: Obtain a homogeneous sample by passing 
the material through a meat-grinding machine, and treat 100 grms. of the mixed 
sample with 10 grms. of magnesium oxide in an 8-ounce wrought-iron crucible. Stir 
thoroughly into the mixture 50 c.c. of an aqueous solution containing 150 grms. 
sodium hydroxide and 100 grms. sodium carbonate per litre, add 75 c.c. of alcohol 
(95 per cent.), and again stir. Evaporate the alcohol carefully on the steam-bath, 
with frequent stirring to avoid frothing and bumping, removing the crucible 
occasionally from the source of heat if necessary. After a time the material boils 
quietly. After about one hour’s heating at 100° C., transfer the crucible to a hot-plate 
covered with a thin sheet of asbestos, and gradually evaporate to dryness, the 
temperature of the asbestos at first registering 130 to 160° C. Finally raise the 
temperature and boil down to dryness, this requiring about one and a half to two 
hours. Place the crucible in a bold muffle, heat gradually, finally burning off the 
carbon completely (two to three hours). When cold, cover the residue in the 
crucible with water, and, after standing a few minutes, transfer the contents to 
a beaker, add 40 c.c. of diluted sulphuric acid (1 : 1) to the latter, and wash out the 
crucible with water and 10 c.c. of this acid, scraping the sides of the crucible with an 
iron spatula. To the mixed solutions in the beaker now add 50 c.c. of strong 
sulphuric acid and 30 c.c. of strong nitric acid. Boil briskly on the hot-plate until 
fumes of sulphuric anhydride are evolved for ten minutes. Allow the liquid to cool, 
and when just cold (not solidified) carefully run in under the cover-glass small 
successive quantities of water until violent action is over. Then add 150 to 200 acj ; ; 
water, stir, and wash into a litre Erlemneyer flask, the total volume of theliqojd? 
being 300 to 400 c.e. Next pass a stream of hydrogen sulphide gas for 
into the cool liquid, shake the flask, and add ammonia 
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■sulphide just persists on shaking. Make acid with diluted sulphuric acid (1 : 1), 
adding 10 c.c. acid in excess. Dilute the liquid to 1 litre with boiling water, and 
continue a rapid stream of hydrogen sulphide for twenty-five minutes, and* then cork 
the flask and allow to stand overnight. Heat the liquid next day at 100° C. for half an 
hour, with shaking, and after partial cooling filter the solution, washing the 
precipitate on the paper six times with a solution containing 50 c.c. of glacial acetic 
acid and 100 c.c. of saturated ammonium acetate solution per litre. Treat the 
washed precipitate, returned with the paper to the flask, with 100 c.c. of potassium 
hydroxide solution (20 per cent.), boiling for a few minutes till the solution is clear. 
Decant the solution through a double filter-paper, washing till the filtrate is 
colourless and measures about 200-300 c.c. Add 20 c.c. of strong hydrochloric acid 
to the filtrate, stir, and continue adding hydrochloric acid in presence of phenol- 
phthalein till the liquid is just acid; then add 1 c.c. acid in excess, testing the 
acidity of the solution with litmus-paper. Stir well and heat at 100° C. for twenty 
minutes, and again leave overnight. 

Test the reaction of the clear supernatant liquid with litmus-paper. If not 
acid, render acid with strong hydrochloric acid, and then add 1 c.c. in excess. If 
the liquid after standing overnight is acid and turbid, make alkaline with potash, 
and then acid with 1 c.c. excess. The liquid must not be alkaline nor too acid, or 
filtration will be difficult. Stir occasionally during half an hour’s heating on the 
steam-bath. Filter, returning the filtrate to the paper again till perfectly clear. If 
the liqnid is vigorously stirred, and then allowed to rest till the precipitate clots, 
filtration and washing are usually easy. Wash alternately with water and the 
ammonium acetate wash-water,, till the filtrate is free from chlorides. Dry and ignite 
the precipitate with the paper in a porcelain crucible, cool, and weigh as stannic oxide. 

The method gives good results, as shown by the following analyses in comparison 
with Sehryver’s method: 

Sehryver’s Method. Alkali-Fusion Method. 

Super cent. Sn per cent. 

Mushrooms . 0*0385 ; 0*0366 ; 0*0355 ... 0*0370 

Herrings in tomato sauce 0*0682 ... 0*0664 

Beets ..<■ ... ... 0*0859 ; 0*0847 ... 0*0838 

Fish , ... 0*0338; 0*0386 ... 0*0332 

A. R. T. 

Analysis of Oils of Turpentine. II. F. W. Richardson and J. E. F. 
Whitaker. Soc. Ghem. Ind. t 1911, 30, 115-117.)—In reply to the criticisms of 
Coste (Analyst, 1910, 35,112), the authors point out that Borneo petroleum (which 
Is rich in aromatic hydrocarbons) differs widely from American petroleum, the 
products of which are principally used for the adulteration of turpentine. They have 
never yet met with any turpentine substitute or adulterant composed of Borneo 
petroleum spirit, and their information is that for a very long period no Borneo spirit 
has been imported into Europe. Samples of American and Borneo “daylight 
petroleum M gave the following results : 

Borneo. 

Sp. gr. at 15*5° C. ... . 0*81364 

Refractive index at 15*5° C. ... 1*4549 

Iodine value (Hiibl), sixteen hours 1*65 


American. 

0-80192 

1-44474 
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These differences were much accentuated in the fractions obtained on distillation: 


Volume per Cent. Sp. Gr. at lS'S* 3 C. Refractive Index at l'y 5° C. 


Fraction at— 

Borneo. 

| American. ; 

Borneo. 

American. 

Borneo. 

American. 

°e. I 

1. 126-149 . 

80 

; 9*8 1 

0*8090 

0*7500 

1*4533 

1*4180 

2. 149-154 . 

21*2 

8*6 

0*8104 

0*7548 

1*4541 

1*4211 

3. 154-161 . 

28*5 

3-4 

0*8114 

0*7580 

1*4545 

1 1*4229 

4. 161-165-5. 1 

13-4 

3*0 

0*8130 

0*7618 

1*4546 

i 1*4255 

5. 165*5-171. i 

10*6 

2*8 

0*8134 

0*7652 

1*4547 

1*4286 

6. 171-177 .! 

8*2 

: 2-4 

0*8142 

0*7713 

1*4547 

j 1*4286 

Residue .! 

101 

750 

08236 

i 

1*4586 

1 ' ~ 


The barium sulphate value estimated in the following maimer showed that 
Borneo petroleum undoubtedly contains a large proportion of aromatic hydrocarbons. 
Five c.c. of the liquid were heated for an hour on a water-bath beneath a reflux con¬ 
denser, with 8 c.c. of a mixture in equal parts of sulphuric acid (sp. gr. 1'82) and 
fuming sulphuric acid, the flask being shaken from time to time. The liquid was 
then cooled, diluted, and poured on to 30 grms. of barium carbonate in a large dish, 
the mixture made up to 500 c.c., and 100 c.c. (=1 c.c. of the original sample), 
separated by filtration, boiled to decomposed barium bicarbonate, and the barium 
estimated as sulphate in the filtrate. The number of mgrms. (less 5 mgrms., the 
correction for the barium sulphite produced by the reduction of the sulphuric acid 
to sulphurous acid) gives the barium sulphate coefficient. The following average 
figures were thus obtained: Benzene (commercial), 1083; Borneo petroleum, 523; 
American petroleum, 99; American motor spirit, 90 ; and American turpentine, 98. 
The barium sulphate value would thus detect benzene if used as an adulterant of 
turpentine oil; whilst if Borneo spirit were to be used for this purpose, the addition : 
might be detected by this value and by the iodine value. Benzene may be separated * 
from turpentine by distillation with the aid of a Young’s still-head. Over 90 per cent* 
of commercial benzene passes over below 82° C., and the distillates show a uniform 
sp. gr. of 0*884, and a refractive index of 1*499 at 15*5° C. Morrell’s modification of 
Armstrong’s method (Analyst, 1910, 35, 218), in which the unpolymerised portions 
are not separated before distillation, does not give more accurate results than the 
original process of Armstrong. A mixture of unknown composition analysed by the 
authors’ methods and by the method of Armstrong gave the following results: 


Oil Constituents. 

Present. 

R. and W.’s j 
Methods. j 

i 

Errors. 

Armstrong's 

Method, 

Turpentine ... ; 

Per Cent 

Per Cent. 


Per Coat. 

47-6 

49*9 

+ 2-3 

67-2 (diff.) 

Petroleum ... j 

200 

19*6 

-0-4 

Gasolene... ... j 

• 21-65 

21*0 

-0-65 

1 32*8 

Benzene ... ... j 

1075 

9*5 

-1-25 

1 


On the other hand, polymerisation with sulphuric acid by Armstrong’s method i&j 
valuable as a qualitative test for detecting petroleum products in turpentine olL Thu%: 
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a sample of turpentine (sp. gr. at 15*5° G., 0*34292; refractive index at 15*5° C., 
1*4630; and iodine value, 257) was found by the authors’ distillation process to 
contain 19*6 per cent, of petroleum products. A sample of genuine turpentine and 
of this suspected sample examined by Armstrong’s method yielded small amounts 
of unpolymerised liquids with the following characteristics : 

Genuine Turpentine. Suspected Sample. 

Sp. gr. at 15-5° C. 0-8594 ... 0-7994 

Refractive index at 15*5° 0. ... 1*4760 ... 1*4482 

Samples of different kinds of turpentine recently examined have given the following 
results : 

Sp. gr. at 15*5° C. 

Refractive index at 15*5° C. ... 

Iodine value {Hiibl}, sixteen hours 

Barium sulphate factor 

Polarimeter reading [a]* ,., 

C. A. M. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Modification of Heller’s Ring Test for the Detection of Albumin in Urine, 
ete. F. Michel. ( Ghem . ZeiL, 1911, 35, 183.)—Heller’s ring test for albumin is 
rendered less liable to error by increasing the sp. gr. of the nitric acid by dissolving 
in it an inert substance, and especially ammonium nitrate. About 2 c.e. of the 
reagent thus prepared are placed in a test-tube, and 1 c.c. of the urine, or other 
solution under examination, added drop by drop with the aid of a pipette. In the 
ease of a large amount of albumin being present, a sharply-defined ring is im¬ 
mediately produced, whilst when only traces are present it appears after a short 
time. On shaking the tube the two layers slowly mix In the presence hi 
albumin the upper layer becomes turbid, whereas when ordinary nitric acid is used 
in the test the turbidity first produced on mixing the two liquids speedily dissolves. 
On heating the turbid solution with continual shaking it becomes clear ; but when 
the tube is again cooled, the albumin once more separates as a more or less 
pronounced turbidity. In the test with ordinary nitric acid, the albumin is 
immediately decomposed in the cold, and the solution cannot again be made turbid. 
If water is added to the upper turbid layer, there is a still more pronounced turbidity. 
The albumin deposit may be dissolved somewhat more rapidly by adding a large 
amount of acetic acid before heating. On then cooling the liquid there is only a 
relatively small turbidity produced, though it becomes more pronounced on adding a 
large quantity of water. 0. A. M. 

Colorimetric Detection of Oxidising Substances In Animal Organs. 
W. Loele. {Munch, med . Wochenschr., 1910, 57, 2414-2416 ; through Ghem. 
Zeniradbl, 1911,1, 38.)—Certain cells, such as leucocytes, epithelium cells from the 
mouth, etc., yield coloured compounds when treated with an alkaline phenol 


American. 

French. 

Russian. 

Swedish. 

'0*36864 to 

0*86908 and 

0-S6608 

0*8650 and 

0*87224 

0*86805 


0*86776 

1*4695 to 

1*4705 and 

1-4710 

1*4740 and 

1*4722 

1*4706 


1*4772 

353 to 440 

40*2, 402 

276 

315 and 255 

90 and 98 

103 and 113 

189 

140 

4-78° 

-82*3° and-31*5° 

+ 12-6° 

+ 12*75° 
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solution; as this reaction takes place only in the presence of an oxidising agent, it 
appears that these cells contain an oxydase together with an amino base. A solution 
containing formaldehyde and naphthol absorbs oxygen from the atmosphere and 
becomes coloured first green, then blue, and finally grey-black; the colour is changed 
to red by acids and is soluble in chloroform. The addition of blood-serum, peptone, 
meat extract, or bile, accelerates the formation of the colour, whilst boiled meat 
extract is without influence. It is probable that this action of blood-serum, etc., is 
due to the presence of an oxidising enzyme. W. P. S. 


Detection of Salvarsan, and its Differentiation from Inorganie Arsenic 
in Forensic Cases. G. 0. Gaebel. {Arch. Pharm 1911, 249, 49-56.)—Salvarsan 
(containing about 34 per cent, of arsenic) is now injected in doses of 0*6 to 1 grm. in 
syphilitic cases. Within half an hour of its introduction into the system, excretion 
by way of the kidneys begins, but several weeks later arsenic can still be detected in 
the urine, and even after tests fail to detect it there it can still be found in the body 
for another month. Salvarsan gives Eeinsch’s, Marsh’s, and Gutzeit’s tests for 
arsenic, and may be detected by the biological test with Penicillium glaucum. It 
may be distinguished from mineral arsenic by Bettendorf s reagent, which gives with 
it a yellow amorphous precipitate remaining unaltered for days. The precipitate 
dissolves on heating to form a clear solution, which when boiled gradually darkens, 
but does not give the typical arsenic reactions with hydrogen sulphide, etc. The 
readiness with which the organic complex in the molecule can be oxidised may be 
made the basis of several reactions. Thus, iron chloride gives an intense coloration 
from green to red, perceptible in a dilution of 1 : 15,000. Gold chloride gives a deep 
red colour; platinum chloride is slowly reduced in the cold; and Kessler’s reagent 
is instantly reduced. The presence of the aromatic amino group in salvarsan may 
be detected by an azo reaction. Thus, if the solution is acidified with a few drops of 
hydrochloric acid, cooled to about 0° O., treated with sodium nitrite solution in 
slight excess (the excess being subsequently removed by the addition of urea till 
potassium iodide starch paper no longer turns blue), and then with a saturated 
solution of a-naphthylamine acidified with hydrochloric acid, there is gradually. 
produced a red to violet-red colour, which becomes more intense on standing. In a ; 
solution of 1 :15,000 the coloration does not appear for some hours in the cold, but 
its appearance is accelerated by heat. The reaction is characteristic of salvarsan 
when arsenic is detected in the azo colouring matter. To isolate the latter, the 
solution is saturated with sodium chloride and, after shaking for some minutes e$di 
standing for a few honrs, is filtered from the precipitate. The contents of the filter 
§tre washed with sodium chloride solution, and dissolved in hot dilute hydrochlqde 


acid, and the solution tested for arsenic by Beinsch’s or Gutzeit’s test. Atoxyl also 
forms a red azo colouring matter with a-naphthylamine under these conditions, fepk 
the coloration is immediately produced. The two compounds may be 
by the fact that /3-rmphihyLamine gives no coloration with' ^ di&^opsed; 
whereas in the case of atoxyl there is produced an immediate onion-red mo 
matter. To the presence of the amino group must ajso be ascribed the bfc|e eoI<Hatipr| 
obtained wfaep salwesau aqktimm ¥ W ^ 
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Concentrated hydrochloric acid gives a precipitate (salting out) with even very dilute 
solutions of salvarsan, and a nearly insoluble precipitate is produced with mercuric 
chloride. For the detection of salvarsan in organic material, the latter is digested for 
some hours at a gentle heat with several times its volume of 96 per cent, alcohol 
acidified with a few drops of hydrochloric acid. The liquid is then filtered, evaporated 
to a syrup at a moderate heat, and gradually treated with absolute alcohol until the 
precipitate ceases to increase, after which it is filtered and the filtrate freed from 
alcohol. The residue is taken up with water and filtered, and the united yellow-coloured 
filtrates are tested as described above. In all cases the author has succeeded in identi¬ 
fying the unaltered salvarsan. Experiments upon the quantitative estimation of the 
arsenic, in which the organic complex of the compound was destroyed by means of 
potassium chlorate and hydrochloric acid and the liquid distilled in a current of 
chlorine in the presence of iron chloride, gave fairly concordant results ( e.g ., 29 and 
29*5 per cent.), but deviating too far from the theoretical quantity (34*2 per cent.). 
The same result was obtained when a mixture of nitric and sulphuric acids was used 
to destroy the organic matter. A method in which the slightly acidified solution of 
salvarsan is titrated with ^ iodine solution, with starch solution as indicator, has 
given promising results, the end-point of the reaction being quite sharp. 

C. A. M. 

Composition of the Gases of the Blood in Chloroform Anaesthesia. 
Estimation of the Chloroform. G. A. Buekmaster and J. A. Gardner. 

(/. Physiol., 1910, 41, 246-262; through Chem . Zentralbh , 1911, 1, 343.)—The dark 
colour of the blood during chloroform anaesthesia is due to the partial saturation with 
oxygen of the haemoglobin, which in cases of profound narcosis is reduced to as low 
as 60 per eent. of the normal quantity. A chart of the respiration movements shows 
that this partial saturation does not depend upon a retardation of respiration, but, 
rather, is due to a combination of the chloroform with the blood-corpuscles, which 
deprives them of their power of conveying oxygen. For the estimation of chloroform 
in the gases of the blood, the best method was found to be combustion, in the presence 
of an excess of oxygen and water, by means of a glowing platinum spiral in a vessel 
closed with mercury. The reaction is as follows : 

CHC1 S 4 - 2Hg + 0 2 = C0 2 + 2HgCl 4- HCl 

This requires a diminution in volume equal to that of the volume of chloroform and 
of the carbon dioxide formed therefrom and absorbed by the water. The mean 
experimental results confirmed this assumption. C. A. M, 

Changes which Mercury Compounds undergo when in Contact with 
Organic Matters. W. Brunetti. (Zeitsch. UnUrsuch. Nahr. Genussm., 1911, 21, 
92-94.)—When mercury is detected during the course of a toxicological analysis, the 
question may arise as to the form in which the metal is present in the animal organs 
under examination. With the object of ascertaining what changes, if any, take place 
in the composition of various mercury compounds whep these have been for some 
time in contact with organic substances, the author has carried out a number of 
experiments, the results of which are given below. The various mercury compounds 
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employed were mixed in quantities of about 0*2 grin, with portions of meat-juice 
prepared by extracting meat with cold water. After ten days* contact at the 
ordinary temperatures, the mixtures were acidified with tartaric acid and submitted 
to steam distillation for three hours. The metallic mercury or mercury compound 
passing over into the distillate was collected and weighed. This procedure showed 
that certain mercury compounds are decomposed by organic matter, and yield 
metallic mercury in the distillate, whilst others, though not decomposed, are them¬ 
selves volatile. For instance, metallic mercnry, mercuric sulphide, and mercuric 
cyanide are not altered by contact with organic matter, nor do they volatilise with 
steam; yellow mercuric iodide, although not reduced, is slightly volatile in steam, 
about 1 per cent, of the quantity present being found as such in the distillate. Bed 
mercuric iodide is also volatile in steam, but it is found in the distillate as yellow 
iodide; about 18 per cent, of the red iodide is thus volatilised. Mercury ointment 
also yields mercury in the distillate, but the quantity found depends on the fineness 
of the particles of the metal in the ointment. The other mercury compounds used 
in the experiments were all reduced, and yielded distillates containing mercury. 
These compounds included mercuric peptonate (39-15), mercuric albuminate (32-45), 
mercuric chloride (30*68), mercurous chloride (19*11), mercurous nitrate (15*26), 
ammonium mercury chloride (15*01), mercuric acetate (11*34), mercuric oxide (8*73), 
and mercuric nucleinate (trace). The figures in parentheses indicate the quantities of 
volatile mercury in each case, calculated in percentages of the total amounts present. 
(Cf. Lecco, Analyst, 1910, 35, 259.) W. P. 8. 

Comparative Studies on the Valuation of Pepsin according' to the Direc¬ 
tions of Various Pharmacopoeia. E. Hereod and T. Maben. (Schweiz. 
Wochenschr. Chem. Pharm 1911,49,17-23; through Chem, Zentralbl., 1911,1,590-591.) 
—The experiments were carried out according to the directions prescribed by different 
Pharmacopoeia. When pepsin is allowed to act on albumin or fibrin in the presence 
of an acid, ^nd the mixture is analysed from time to time, the results obtained show 
that the amount of syntonin and proteoses diminishes, whilst the quantity of peptone 
gradually increases, the rate at which these changes take place depending on the 
proportion of acid to pepsin. As the quantities of acid and pepsin, the temperature 
and duration of the digestion, and the preparation of the albumin, vary with each 
Pharmacopoeia, one and the same sample of pepsin may show different digestive 
powers according to the method by which it has been tested. This is seen from the 
results given in the following table: , 


Pfesirmacoposia. 

Acidity of 
Solution, 
FerCent. 
HCL 

Ratio of 
Acid to 
Pepsin. 

Temperature 
of Digestion. 

Duration of 
Digestion 
(Hours). 

Tiiae the 
Albumin 
is Boiled 
(Minutes). 

Time the 
Albumin 
is Dried 
(Minutes). 

Activity of - 
Pepsin (Pep¬ 
sin : Albumin). 

Belgian ... 

British ... ... 

German ... 

Italian 

Swiss . 

American. 

French . . 

ooooooo 

itggggits 

250 : 100 
5000 : 100 
125 : 100 
00: 100 
200 : 100 
3500 : 100 
150 : 100 

40° a 
40*5° a 

45° C. 

88° to 40° C. 
40° C. 

52? C. 

50? a 

1 

6 

1 

1 to2 

1 to2 

2* 

: , . 6 

Li. ,tU, 

10 

15 

10 

, 5 'i 

■ 

l ( ■} ^ '!* 

Jii, 

10 

12 

10 , 

15 

’ 'M , 

ifltiii 

1 : 100 

1 : 2508 

1:108 ■ i?t 
i: 100’ ; ; 4 ‘ 

■ 1 : 18 ®; -- lii 

;15 0800 ; Hi 

mm 
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The authors suggest that the test should be carried out under the following con¬ 
ditions, etc., in order that uniform results may be obtained: Acidity of solution 0*25 
per cent, hydrochloric acid, ratio of acid to pepsin 250 : 100, temperature of digestion 
52° C., time of digestion 2 hours, time the albumin is boiled 10 minutes, time the 
albumin is dried 15 minutes, ratio of pepsin to albumin 1: 2000. 

. W. P. S. 

Analysis of Zygadenus Intermedius (“ Death Camas ”). F. W. Heyl and 
h. C. Baiford. (J. Amer. Ohm. Soc 1911, 33, 206-211.)— The several species of 
Zygadenus are the cause of heavy stock losses, particularly amongst sheep, which 
have occurred in Montana, Wyoming, and other of the North-Western States of 
America. The animals appear to suffer most during early spring when the plant is 
in flower, and after rains. The plant, which contains one or more poisonous prin¬ 
ciples, has a relatively high food-value as a whole, and the bulb contains a large 
percentage of sugar. From a chemical examination, Slade (Amer. J. Pharm 1905, 
77, 262) concluded that the poisonous alkaloids sabadine, sabadinine, and veratral- 
bine were present. 

During grinding of the dry plants, it was noticed that the “ dust ” was extremely 
irritating (possibly due to veratralbine). The following figures were obtained on 
analysis of the various parts of the plant: ' 



Leal 

Flower. 

Bulb. 

Root. 

Moisture . 

6-91 

6-13 

7-50 

7-56 

Starch (diastase method) 

none 

none 

23-53 

none 

Dextrin ... . 

3-26 

trace 

1-40 

0-34 

Pentosans ... . 

10-81 

7-95 

4-41 

1204 

Crude fibre ... . 

16-17 

10-58 

5-08 

21-53 

Protein... . 

13-25 

19-73 

6-19 

6-78 

Ash ... . 

8-12 

8:91 

4-29 

18-41 

light petroleum extract 

2*04 

2-80 

0-62 

009 

Total ether extract ... 

5-47 

5-21 

3-18 

3-05 

Volatile ether extract.. 

1-33 

1-07 

1-30 

0-80 

Alcohol extract 

35-12 

46-27 j 

39-60 

_ 

Analysis of Alcohol Extract ; ! 

Besin.. 

5-03 


2-58 

5*00 

Sucrose 

5-60 

_ 

18-44 

102 

Seducing sugar (calculated as 
invert sugar) ... 

1 

5-89 

— 

6-69 

2-45 


By using a modified process, similar to the TJ.S.P. method for the assay of 
belladonna leaves, the authors obtained the following amounts of crystalline 
alkaloidal residues : Leaf, (a) 0*41 per cent.; (6) 0*28 per cent.; (c) 0*26 per cent, ; 
bulb, 0*39 per cent, and 0*24 per cent The investigation is being continued. 

A. E. T, 
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ORGANIC ANALYSIS. 

Quantitative Estimation of Acetaldehyde by Means of Pyrrol, and the 
Application of this Method to the Estimation of Lactic Acid* W. Sobolewa 
and J. Zaleski. (Zeitsch. physiol. Chem., 1910, 69, 441-451; through Chem. ZentralbL t 
1911,1, 509-510.)—An alcoholic solution of pyrrol slightly acidified with hydrochloric 
acid gives a red coloration with aldehydes. In presence of less than 0*1 per cent, of 
aldehyde a white turbidity is formed, which may be developed more conveniently by 
using an aqueous solution of pyrrol, and heating on the water-bath. Pyrrol which 
has become somewhat yellow by the action of air during storage is better suited for 
this reaction than the freshly rectified product. By this means a quantity of 0*2 to 
0*3 mgrm. of acetaldehyde or formaldehyde may be detected. The test is less 
sensitive with the higher aldehydes and those of the aromatic series. Ketones yield 
the same reaction. The test maybe employed for quantitative purposes in the 
following manner: A series of tubes are charged each with 15 c.c. of a solution con¬ 
taining 5 to 10 mgrms. of pyrrol and 1 to 2 per cent, of free hydrochloric acid, and 
increasing quantities of the aldehyde solution are added to the tubes from a burette. 
The tubes are shaken, and after standing for half an hour, the tube showing a 
turbidity with the smallest quantity of aldehyde is observed. This quantity repre¬ 
sents the aldehyde equivalent of the pyrrol solution, which is a constant within the 
limits of 0*035 and 0*015 per cent, concentration of aldehyde, the aldehyde solution 
having been brought within these limits before making the test. The constant must 
be established, for the pyrrol solution used, by means of an aldehyde solution of 
known strength. This solution is standardised by testing it first against the pyrrol 
solution, then oxidising a portion of the aldehyde by means of a restricted quantity 
of standard bichromate solution, distilling off the residual aldehyde and testing the 
distillate again with the pyrrol solution. The difference between the two tests Is 
then calculated in terms of the quantity of aldehyde equivalent to the quantity d 
bichromate used. In the estimation of lactic acid by Jerusalem’s method the 
authors have applied their pyrrol test for the estimation of the aldehyde produced. 
Jerusalem’s method always yields results which are considerably too low, but its use 
is recommended on account of its simplicity. J. E. B. 


Carbonylfeiroeyamdes: Their Extraction and Analysis. E. Leeoeq. 
(BuU. Soc. Chim. Belg ., 1911, 25, 72-80.)—Garbonylferrocyanides may be obtained, 
during the course of the manufacture of potassium ferrocyanide, by evaporating the 
filtrate from the insoluble potassium calcium ferrocyanide. When the liquid is con¬ 
centrated to a sp. gr. of about 30° B4., a precipitate is formed, consisting of calcium 
sulphate, potassium calcium ferrocyanide, and potassium calcium carbonylferro- 
cyanida Whilst the latter salt is soluble in water, it is insoluble in solutions con¬ 
taining large quantities of calcium salts, such as the concentrated liquid mentioned. 
On separating the precipitate and washing it with water, the carbonylferrocyani# 
goes into solution, and can be separated by concentrating the aoliEliipetp:-.wp$t 
the salt to crystallise. It bus the formula, CaKFeOO{CW)s^®20- 
carbonylferrocyauMes in crude materials, etc., m$y “ 
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mixing 100 grms. of the sample with 10 grms. of powdered calcium oxide. After 
four or five hours’ contact, the mixture is washed into a flask with 300 c.c. of water, 
shaken occasionally for several hours, and filtered. After washing the residue with, 
water, the filtrate and washings are evaporated to a volume of about 100 c.c., and 
35 grms. of calcium chloride and 3 grms. of potassium chloride are added to the 
concentrated liquid. The precipitate which forms is collected on a filter when the 
solution is cold; the filtrate is rejected and the precipitate is extracted with warm 
water. The solution of the carbonylferrocyanides thus obtained is concentrated to a 
volume of 25 c.c. in order to precipitate the last traces of the double ferrocyanide 
which remain in the solution, and the latter is then treated with 10 c.c. of a 10 per 
cent, potassium hydroxide solution, and 2 c.c. of a 10 per cent, potassium carbonate 
solution. The precipitated calcium carbonate is removed by filtration, the filtrate, 
diluted to 100 c.c., and acidified with 5 c.c. of 20 per cent, sulphuric acid, is 
titrated with a copper sulphate solution which has been standardised by titration 
against a quantity of pure potassium calcium carbonylferrocyanide prepared as 
described above; paper impregnated with an iron salt is used as the indicator in the 
titrations. The result obtained will be in terms of potassium calcium carbonylferro¬ 
cyanide, but may be expressed as ferric carbonylferrocyanide or violet (in which state 
the substance exists in the crude materials), by multiplying the result by 0706. 
Ferric carbonylferrocyanide, or violet, may be used as a pigment in inks, paints, etc. 

W. P. S. 

Critical Investigation of the Analytical Methods for the Estimation 
of Caoutchouc, 0. Komeck. (Chimmi Zdt r 1910, 25, 4-9, 42-46, 78-88; through 
Chem. Zentralbly 1911,1,511-513.)—The methods according to which the caoutchouc 
is estimated by difference should only be employed with the greatest caution. Of 
the processes depending on direct precipitation, Spence’s process (Analyst, 1907, 
32, 424) is the best. Fendler’s alcohol precipitation method is not very well suited 
for African varieties. Investigations of the methods depending on the preparation of 
derivatives showed that Budde’s bromination method gave low results, particularly 
with respect to the fraction termed “ insoluble eaoutchouc substance,” consisting of 
pure caoutchouc and proteins, in which the pure caoutchouc largely resisted bromina¬ 
tion. As the result of his studies on the nitrosite method, the author has evolved 
the following modified procedure: One grm. of technically pure caoutchouc, or the 
material left after extraction of the resins, is finely ground and swollen in 75 c.c. of 
benzene in a covered beaker at the ordinary temperature, with frequent stirring. 
As soon as the maximum degree of liquefaction is reached (varying from a few hours 
to some days), nitrous fumes, prepared from nitric acid, sp. gr. 1-3 and arsenious 
add and dried over phosphoric anhydride until dark green in colour, are passed in, 
whilst the contents of the beaker are stirred with the gas-leading tube, and any 
lumps of nitrosite which may form are broken down. After treatment, the liquid is 
allowed to stand for a short time, and the green solution is decanted off through a 
Gooch crucible containing asbestos. The nitrosite is well washed with benzene, w& 
is again treated with nitrous fumes in presence of 75 c.c. of benzene. The beaker is 
then covered, and allowed to stand for twenty-four hours. Next, the nitrosite is well 
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broken up by pressing it against the sides of the vessel with the gas-leading tube, the 
clear liquid is again decanted off through the crucible, and the kneading is continued 
with fresh benzene until the washings remain colourless. The nitrosite is collected 
in the crucible, and washed with absolute ether until it becomes a pulverulent yellow 
mass. The crucible, nitrosite, empty beaker, and gas tube are then dried to a 
constant weight at 80° G., and weighed. The nitrosite adhering to the utensils is 
next dissolved in 50 c.c. of warm acetone, which is poured through the filter, and the 
whole is washed with acetone until free from nitrosite. The same utensils are dried 
and weighed again. The weight of nitrosite so found is multiplied by for the 
calculation of pure caoutchouc. This method gives good results with crude 
caoutchouc. 

The author describes a method for the precipitation of the caoutchouc resins in 
the form of ozonides. When ozone is passed through a solution of crude rubber in 
carbon tetrachloride, the ozonides of the resins are precipitated at the surface of the 
solvent, whilst the caoutchouc ozonide remains in solution. On treatment with a 
current of steam, the resin ozonides are converted into solid decomposition products, 
which are easily separated from the other constituents, dried, and weighed. The 
method is obviously not exact, the results being probably too high, but they agree 
fairly well with results obtained by other methods. J. F. B. 

Estimation of Caoutchouc as Tetrabromide. T. Budde. {Qwmm Zait, 
1910, 25, 269-270; through Chem. Zentralhl ., 1911, 1, 518-514.)—In the original 
description of the volumetric modification of the tetrabromide method, the quantity 
of | silver nitrate (25 c.c.) prescribed is not a sufficient excess when 0T5 to 0*20 grm. 
of crude rubber is taken for treatment. The author assumed that this error on his 
part would be self evident, but apparently Korneck (see preceding abstract) has over¬ 
looked this point, and the low results recorded by him are in part attributable to tins 
cause. Further, the presence of moisture appears to have an unfavourable influence 
on the results of the tetrabromide method as compared with those of the nitrosite 
method, since the concordance between the two is almost exact when dry materials 
are used in bromination. The author has studied the influence of protein on the 
results of the tetrabromide method, and finds that 100 grms. of protein may combine 
with 4*6 grms. of bromine, equivalent to 1*95 grm. of caoutchouc. If the quantity of 
protein in crude rubber may in certain cases amount to 8 to 10 per cent., the error 
introduced by its combination with bromine would be only 0*195 per cent. The state¬ 
ment that the “ insoluble proteins ” in rubber do not combine with bromine in the 
tetrabromide process must therefore be modified, since the proteins do unite with 
bromine; but the error thereby introduced is negligible (of. Analyst, 1910, 35, 267). 

J. F. B. 


Analysis of Grade Caoutchouc. G. Fendler. {Gmmi Zeti. 9 1910, 25* 
811-316, S51-357 ; through Chem. Zentralhl, 1911,1, 514-515.) —In carrying out the 
nitrosite method, nitrosites of the proteins are formed which are soluble in benzene 
but not in light petroleum spirit. The author contends that if the eriticiBms of 
Eomeek (see i 
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the error involved is only smalL On the other hand, Korneek states that the prepara¬ 
tion of the nitrosite may, if desired, be undertaken without previous removal of the 
resins soluble in acetone. The error introduced by omission to remove the resins is 
far more considerable than that caused by the presence of the nitrosites of the pro¬ 
teins. In the tetrabromide process, Budde's volumetric modification is not capable, 
in its present form, of taking the place of the gravimetric procedure. Further, it is 
essential in this method also to remove the resins before bromination. According to 
the author, it is possible in nearly all cases to filter the toluene solution of the rubber 
through paper before proceeding to brominate. From 100 c.c. of the solution it is 
possible to obtain 10 c.c. of filtrate in quite a short time; this quantity is then avail¬ 
able for bromination free from insoluble proteins and other impurities. The author 
disagrees with Koraeck’s view as to the value of Spence's method of direct precipita¬ 
tion, the range of application of which must be very restricted. In his view it should 
be possible to devise a direct method to be applied to the toluene solution prepared as 
for the tetrabromide method. The only doubt is whether it would be possible to 
drive off the toluene quantitatively from the filtered solution. By centrifuging the 
unfiltered toluene solution, it might be possible to estimate accurately the insoluble 
impurities. J. F. B. 

Rubber of Masearenhasia Elastiea. {Bull, Imp. Institute , 1910, 8, 346-352). 
—This new species of Masearenhasia , yielding the rubber known in East Africa as 
** M’goa” or w Goa" rubber, grows in German and Portuguese East Africa, the East 
Africa Protectorate, and Pemba Island. The raw, moist rubber has the following 
composition: 



East Africa 
Protectorate. 

Pemb*, 

Portuguese, East Africa. 

Ball Rubber. 

Smoked 
Sheet Rubber. 

Moisture . 

Gaoutchouc... . 

Besin . 

Proteins . 

Insoluble matter .. 

Per Cent 

10O 

69-0 

6-1 

3-5 

11-4 

Per Cent. 

15-8 

71-7 

7-6 

3-1 

1-8 

Per Cent 

1- 4 

90-8 

4-5 

2- 4 

0-9 

Per Cent 

84 

74-2 

6- 9 

3-5 

7- 0 

Ash, per cent. ... ... j 2*29 

1-09 

1*90 

1-80 

Physical properties... ... 1 Fairly 

j satisfactory. 

Good. 

Good. 

i Good. 


The high proportion of insoluble matter in certain of the samples is chiefly due 
to the presence of vegetable impurities, the result of careless collection. 

A. B. T. 
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Modification of the Furfural Method for the Estimation of Pentosans. 
K. H. Bdddener and B. Tollens. {/. fur Landw.> 1910, 58, 282-237 ; through 
Chem. ZentralbL, 1911, 1, 427-428.)—After the distillation with hydrochloric acid, 
the estimation of the furfural may be considerably accelerated by precipitating the 
phloroglucide hot instead of in the cold. The reaction then proceeds approximately, 
according to the equation C 5 H 4 O a -f CgHp^^Oj^Og + SHgO. The procedure is 
as follows: Three hundred c.c. of hydrochloric acid, sp. gr. 1*06, are mixed with the 
acid furfural distillate in a beaker, and double the calculated quantity of phloro- 
glucin, plus 0*15 grm., previously dissolved in hydrochloric acid, sp. gr. 1*06, is 
added. The total volume is then made up to 400 c.c. by means of the same acid. 
The mixture is heated to 80° to 85° C., and allowed to stand for one and a half to 
two hours at the ordinary temperature. The precipitate is collected in a Gooch 
crucible, washed with 150 c.c. of water, dried for four hours at 95° to 98° C., and 
weighed in a stoppered bottle. A correction of 1 mgrm. is added to the weight of the 
phloroglucide to compensate lor its solubility, and the weight of furfural is calculated 
by the factor 0*571. Very good results are obtained with pure furfural; but when 
methyl furfural, derived from materials containing methyl pentosans, is present, the 
usual Krober method of cold precipitation is preferred, J. F. B. 


Estimation of Pentosans with the Aid of Fehling’s Solution. J. T. 
Flohil. (Chem. Weekbhd , 1910, 7, 10574063.)—The author has determined the 
conditions under which Fehling’s solution is reduced by furfural in direct proportion 
to the quantity present, and he makes use of the data in the estimation of pentoses 
and pentosans. The details of the method are briefly as foEows; 

The substance to be analysed is distilled with dilute acid, the distillate made 
up to 400 c.c., and 50 c.c. withdrawn. This is neutralised, 2G c.c. of Fehling’s 
solution added, the liquid made up to 100 c.c. and boiled for thirty-five minutes 
under a reflux condenser. The reduced cuprous oxide is then estimated gr&vi- 
metrically, or the unreduced cupric salt is titrated iodometrleally. It is necessary 
to carry out a blank experiment in which the same quantity of salt is present 

Under these conditions it is found that 1 c.c. of yu sodium thiosulphate solution 
corresponds with 0*0063 grm. of copper or with 0*0024 grm. of furfural The weight 
of metallic copper multiplied by the factor 0*8775 is stated to give the weight of 
furfural. Estimations of pentosans in such substances as cocoa are cited both by 
the phloroyhicide method and the new method, and the agreement is excellent 

Norn—This paper is written in a somewhat loose manner. Thus the particular 
acid used for the decomposition of the pentosan is not stated, nor is the dilution of 
the add given. Further, although the author directs that the distillate should be 
made up to 400 c.e., he does not state what the approximate volume of the distillate 
should be. It is doubtful whether with some substances the whole of the furfsnai 
would have passed over when the distillate measured 400 e.c. The factor gt 
the author, 0*8775, for calculating the weight of furfural from that of 
should* aocwdiiig k> his other data, te^P8Q8.. 
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Pentosans of Certain Wood Fungi. J. L. Wieheps and B. Tollens. 

(/. fur Landw ., 1910, 58, 238-242; through Ghem. Zentralbl. 1911, 1, 428.) The 
method described by Boddener and Tollens (p. 161) for the precipitation of furfural 
phloroglucide was used side by side with Krober’s method of cold precipitation for 
the estimation of the pentosans in various wood fungi. The results with the two 
methods were fairly concordant, but those afforded by Krober’s method were slightly 
higher and, in the author’s opinion, more reliable. The percentage of pentosans 
ranged, according to the species, from 1*21 per cent, (for Fomes polymorpha) to 6*73 
{for Lenziies flaccida). The tinder fungus (Forties fomentarius) showed 3*84 per cent, 
of pentosans, the precipitate containing some methylfurfural derivative. By the 
hydrolysis of this fungus, dextrose and pentoses—probably also some mannose groups 
—were detected, but no galactose groups. ^* 

Gums from Northern Nigeria. (Bull. Imp. Institute, 1910, 8, 852-365.)— 
Investigations made show that the gum-trees of Northern Nigeria, in the Bornu and 
Yola Provinces, are principally Acacia Senegal , A. Seyal , and A . Sieberiana —the 
species which yield the important commercial gums of the Sudan and Senegal. 
The following table summarises the results obtained by the examination of gums 
from different species: 


Source of Gum. 

Moisture. 

Ash. 

Matter 
Insoluble in 
Water. 

Strength 
as Measured by 
Viscosity. 

Colour 

of 

Mucilage. 


Per Cent. 

Per Cent. 

Per Cent. 



Bobnu Province : 






Acacia Senegal 

10*24 to 11*48 

2*87 to 3*17 

1*20 to 1*94 

5-36 to 6-66 

Almost colour¬ 
less to pale 
brown 

Acacia Seyal ... 

11*19 to 11*42 

2*50 to 2*66 

0*84 to 1-41 

5-86 to 6-66 

Brown 

Yola Province ; 






Acacia Suma ... 

13*82 to 13*56 

2*00 to 2*86 

4*10 to 4*50 

14-1 to 16-70 

Colourless to 
brown 

Acacia Sieberiana 

13*63 

2*65 

0*76 

13-30 

Pale coloured 

Sokoto Province : 






Gombretum sp .... 

12*90 

2*00 

1*20 

7-80 

Dark brown 


The methods of examination employed for these gums are those described in 
Part IL, “ Selected Reports Imp. Institute ” (Colonial Reports, Miscellaneous, 
No. 63, Cd. 4,971, pp. 140-142). A. R. T. 


Estimation of Hordenine in Germinating Barley. T. Torquati. (Arch. 
Farmacol. sperim., 1910, 10, 62-71; through Ghem. Zentralbl., 1911, 1,166.)—The 
author describes the following method employed by him in investigations on the 
formation of hordenine in germinating barley: The material is macerated for twelve 
hours with a dilute solution of tartaric acid, heated for three hours, and then filtered 
hot. The dried tartaric acid extract is triturated with freshly-ground gypsum, and 
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extracted with alcohol. The alcohol is evaporated, and the residual extract is 
dissolved in water; the solution is freed from colouring matters and fat by means of 
ether, it is then made alkaline with potassium carbonate, and is exhausted by shaking 
with ether. The hordenine is extracted from the concentrated* ethereal solution by 
means of dilute sulphuric acid, and the solution of the sulphate is again made 
alkaline and extracted with ether. Pure hordenine is obtained by evaporation of the 
ether. J. P. B. 

Estimation of Hydroquinone. J. Pinnow. (Zeitsch. anal Gkem.> 1911, 
50, 154-155.)—The estimation of hydroquinone by means of Fehling’s solution, with 
the aid of tables empirically prepared, as in the case of sugars, is only possible in 
rare cases. The cupric reducing power of the hydroquinone rises and falls, in a series 
of comparative experiments, with increasing concentration; the cause of the irregu¬ 
larities apparently lies in chemical-kinetic processes. The oxidation equivalents of 
hydroquinone and of the potassium salt of hydroquinonesulphonic acid are almost 
identical: 1 molecule of the substance requires 3 atoms of oxygen. The reducing 
power of hydroquinone towards Fehling’s solution is considerably increased by the 
presence of sulphites (as in photographic developers). With a sufficient quantity of 
sulphite, the cupric reducing power of hydroquinone is increased one and a half times, 
and that of the sulphonate is increased one and a quarter times, with the formation 
of a combined product of oxidation. On the other hand, the estimation of hydro¬ 
quinone may be carried out with satisfactory results by extraction for three-quarters 
of an hour with ether in Partheil’s apparatus (Ber., 1901, 34* 3611), and subsequent 
drying of the extract in the water-oven. Hydroquinone exists in ethereal solution 
in double molecules, its dissociation coefficient and the coefficient of distribution 
for the single molecules, between ether and water at 15° C., have been determined 
by the author. J. F. B. , 


Quantitative Estimation of Nitric Acid in Vegetable Products. IL Krog 
and J. Sebelien. ( Chem . ZeiL, 1911, 35, 145-146.)—Estimation of the nitric add 
in vegetable products rich in sugar (e.g., beetroot) by Tiemann’s modification of 
Schloesing’s method gives inaccurate results, owing to the reducing influence of the 
carbohydrates. Although cane-sugar might be removed by precipitation as barium 
suerate, yet the invert sugar present in old beetroots cannot be eliminated in this 
way. The author has therefore tested the applicability of Busch’s method of pre¬ 
cipitating the nitric acid with nitron (Analyst, 1905, 30, 256) from aqueous and 
alcoholic extracts of the dried and finely divided substance, the latter being obtained 
by digesting about 10 gnns. for three hours in a shaking apparatus with a mixture 
of 300 c.<x of 96 per cent, alcohol and 200 c.e. of water, and then diluting the liquid 


to 500 e.e. An aliquot portion (250 c.e.) was then evaporated to a small volume to 
expel all alcohol (in which the nitrate precipitate is soluble), and then treated with 
the reagent. On concentrating the extracts (whether aqueous or alcoholic) a persis¬ 
tent turbidity was produced, and to remove this a treatment with animal charcoal, 
followed by filtration, was necessary. In parallel experiments the method 


1-63? per cent, ofnitrie acid (N^Qg) m the case ,o£ m 
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cent. with an alcoholic extract, whilst by the method of Schloesing and Tiemann 
only 1*38 per cent, was obtained. For products such as dried beetroot the method 
of extraction with dilute alcohol is preferable to extraction with water, since a purer 
solution is obtained, and it is not necessary to remove proteins by precipitation with 
copper sulphate. Occasionally an amorphous greyish-white precipitate (quite 
distinct in appearance from the crystalline nitron nitrate precipitate) is produced on 
adding the reagent to an aqueous extract; and, although this may be prevented by 
the addition of sulphuric acid, the other precipitate is then more difficult to separate. 
On the other hand, such amorphous precipitates are not given by alcoholic extracts. 
When the amount of nitrate is very small concentration of the volume to 80 c.c., as 
recommended by Busch, is insufficient, and to obtain complete precipitation it is 
necessary to reduce the volume to 20 to 30 c.c. before adding the nitron , and to keep 
the mixture in ice-water for one to two hours (c/. Analyst, 1907, 32, 849). 

C. A. M. 

Analysis of Fats and Oils. American Chemical Society. (/. Ind. Eng . 
Chem., 1911, 3, 50-52.)—The Committee on Uniformity of Methods of Analysis puts 
forward the following methods tentatively, and invites criticism: 

Moisture and Volatile Matter— Weighing Ont. — The sample is softened by 
heat, but not melted, and is emulsified { e.g by means of an egg-beaker). The 
necessary quantity for the determination is Weighed out into a watch-glass or shallow 
glass dish, the sides of which are not more than 1 cm. high. 

Method No. 1.—From 5 to 10 grms. are heated to constant weight at 110° C., 
the weight being considered constant when successive weighings thirty minutes 
apart do not differ by more than 0*05 per cent. 

Method No, 2.—From 5 to 10 grms. are heated for four tours at 50° G. in a 
vacuum oven under a pressure not exceeding 30 mm. of mercury. 

Boutine Method .—The sample is heated in an aluminium beaker placed on an 
asbestos board over a burner, the temperature not being allowed to exceed 180° C. 
The beaker is rotated to avoid spluttering* and the operation considered at an end 
by the discontinuance of rising bubbles of steam or by other signs known to users of 
the method. 

Moisture. —Ubbelohde’s method is recommended. A mixture of 100 grms. of 
the sample with 100 ac. of xylene is distilled slowly, and the first 50 c.c. of the 
distillate collected in a tube graduated in tenths of a cubic centimetre. The per¬ 
centage of water is read off directly and corrected for the solubility of water in 
xylene, as to which the committee has an investigation in hand. 

Suspended Impurities.— From 5 to 20 grms. are dried in a beaker over 
asbestos board {the residue from a moisture and volatile matter determination may 
be taken), and is dissolved in hot petroleum ether (b.p., SCP to 70° C.) by gentle 
boiling on the water-bath. The undissolved matter is filtered off in a Gooch or 
porous crucible, washed with boiling petroleum ether, and dried to constant weight. 

Free Fatty Acids. —From 5 to 15 grms. are weighed into a 100 c.e. Erlenmeyer 
flask, and melted if a solid fai Hot neutral alcohol (100 c.c.) is added, and the 
mixture titrated with or | caustic alkali, using/ phenolphthalein as indicate. 
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Acid number to be reported as mg. EOH required to neutralise 1 grm. Where the 
fat is known to have a mean molecular weight of 282 or thereabouts, that figure is 
to be used in calculating the percentage of free fatty acids, which is to-be baaed on 
the sample freed from moisture and volatile matter. 

The neutral alcohol required is prepared by boiling 1,000 c.e. of 95 per cent, 
alcohol with 50 grms. caustic soda for six hours under a reflux condenser, allowing 
to stand twenty-four hours, and distilling. 

Titer (. Melting-Point ). — The fat (75 grms.) is saponified by mixing with 60 c.c. 
of 30 per cent, caustic soda and 75 c.c. of 95 per cent, alcohol (or 120 c.c. wa|er) in 
an iron or porcelain dish, and boiling down to dryness over a low flame, with con¬ 
stant stirring to prevent scorching. The soap is dissolved in a litre of boiling water 
and, if alcohol has been used, boiled for forty minutes to remove it, maintaining the 
volume of the liquid by occasional additions of water. To the soap solution, freed 
from alcohol, and contained in a porcelain vessel, 100 e.e. of 30 per cent, sulphuric 
acid are added, and the mixture boiled until the fatty acids form a transparent layer. 
The fatty acids are collected in a small beaker, placed on the steam bath until the 
water has settled, decanted into a dry beaker, filtered with the use of a hot-water 
fnnnel, and dried for twenty minutes at 105° 0. The dried fatty acids are then cooled 
to within 15° or 20° C. of the expected titer and transferred to a tube ¥ x ¥ and 
1 mm. thick in the wall. This tube is placed in a bottle about 6" x 3", which is 
fitted with a cork to hold the tube rigidly. The thermometer, graduated to 0*1^ C., 
is suspended so that it can be used as a stirrer, and the mass is stirred slowly until 
the mercury remains stationary for thirty seconds. The thermometer is then allowed 
to hang quietly, with the bulb in the centre of the mass, and the highest point to 
which the mercury rises is taken as the titer of the fatty acids. The room tempera¬ 
ture should be reported. 

The fatty acids are tested for complete saponification by boiling 3 c.c. with 15n.e. 
of 95 per cent, alcohol in a test-tube, and adding an equal volume of ammonia 
(sp. gr., 0*96). No turbidity should appear. 

U nsaponifiable Matter — Definition. — The non-fatty constituents of fats and 
fatty oils, soluble in petroleum ether (b.p., 35° to 50° C.). 

Wet Method .—The fat (3 grms.), free from moisture and volatile matter, is 
weighed into a 150 e.c. flask, and a 30 per cent, excess of strong, nearly colourless, 
alcoholic potash is added. The mixture is boiled for an hour under a reflux con¬ 
denser and then transferred to a 100 c.c. stoppered cylinder, made np to 50 c.c. with 
cold water, and shaken with 30 c.c. petroleum ether. The petroleum ether layer is 
syphoned off, and the extraction repeated with five separate portions of petroleum 
ether. The united petroleum ether extracts are washed three times with 20 c.e. of 
50 per cent, alcohol, poured into a tared flask, the greater part of the petroleum 
ether removed by distillation, and the residue dried on the water-bath, and finally in 


an Oven at 205° C. 

Dry Method—The fat (5 grms.) is saponified in a 200 e.c. flask h 
la reflux eo&Senser wi& a 30 per cent, excess of alcoholic soda Mr 
minutes, or until saponification is complete. The solution ifc trai 
basin and dried bn a waier-t&^, ah& ten in an even ftelj 
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The dried soap is ground up in an agate mortar with 10 to 15 grins, granular 
anhydrous sodium carbonate, placed in a S3 x 80 mm. extraction thimble, covered 
with a plug of cotton wool, and redried for an hour at 110° to 120° C. The thimble 
is then transferred to a Soxhlet extractor and extracted for about ten hours (fifty or 
more syphonings) with petroleum ether, access of moisture being excluded by 
attaching a calcium chloride tube to the top of the condenser. The extract is 
transferred to a tared beaker, the solvent evaporated on the water-bath, and the 
residue dried in an oven to constant weight. The residue should be tested for 
complete solubility in petroleum ether. 

Metallic Soaps. — Definition .—acid compounds with bases other than 
alkalies. Insoluble in water. 

Method No . 1.—The filtrate and washings from the determination of suspended 
impurities are evaporated to about 200 c.c., and allowed to stand at least twelve 
hours in a cool place (18° to 20° C.). The separated insoluble metallic soaps are 
then filtered off on a Gooch crucible, washed with cold petroleum ether (b.p., 35° to 
50° C.), dried, and weighed. 

Method No . 2.—The filtrate from the determination of suspended impurities is 
evaporated, burned, and ignited to constant weight. The weight of the ash from 
metallic soaps thus obtained is to be reported (1) as such, and, considering the ash 
to consist entirely of lime, it is calculated to normal soap, using 281 as molecular 
weight of fatty acid, and reported (2) as lime soap. 

Criticisms and suggestions should be addressed to W. D. Richardson, 4215, 
Prairie Avenue, Chicago. G. C. J. 

Interpolation Method of Oil Analysis. J. J. Kessler and 6. K. Mathiason. 

(J. Ind. Eng. Chem 1911, 3, 66-72.)—This paper contains a study of the degree of 
accuracy obtainable in the method of calculating the percentage composition of a 
mixture of oils from certain physical constants of the mixture. The results obtained 
with experimental mixtures are given in tabular form and plotted as curves, and it is 
shown that certain values such as the viscosity, flash-point, and ignition point (fire- 
test) and possibly other physical constants do not show an additive relationship, and 
that considerable errors may result from drawing deductions from interpolation of 
data thus obtained. This also applies to the Maumene test, and the figures indicate 
that, as at present applied, the results obtained by that test are incapable of enabling 
a quantitative estimation of the composition of a mixture to be made, as in she method 
recommended by Stillman {Engineering Chemistry, 1900). In the case of the saponi¬ 
fication value, however, the relationship is additive, and holds good even for small 
proportions of one oil in the presence of another. 0. A. M. 

Estimation of Lecithin in Oil. W. Fpesenius and L. Griinhut. (Zeitsch. 
and. Chenky 1911, 50, 90-106.)—The following process is recommended for the 
* estimation of lecithin in fixed oils and fats, and is based on the extraction of the 
lecithin by means of alcohol, the quantity of lecithin being calculated from the amount 
of alcohol-soluble-phosphoric acid obtained. As lecithin is soluble in both oil and 
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alcohol, the quantity extracted from the oil is proportional to the solubility of lecithin 
in the two liquids; repeated extraction with fresh quantities of alcohol results in 
practically the whole of the oil being dissolved by the alcohol, and the authors, there¬ 
fore, extract the oil twice with successive quantities of cold alcohol, the total quantity 
of lecithin present being calculated from the amount dissolved by alcohol according 
to the formula: 

j - Pi a i°i +PM<>i a '2 - 

®(Pl»l 

Fifty grms. of the oil are weighed into a 200 c.c. graduated cylinder and shaken 
for twenty minutes with 100 c.c. of absolute alcohol. After standing for one hour, the 
volumes of the oily layer (o t ) and of the alcoholic layer (aj are noted. Seventy-five 
c.c. (v) of the alcoholic layer are now removed by means of a pipette for the first 
phosphoric acid estimation (p s ); the pipette is then washed with absolute alcohol, the 
washing being added to the cylinder, and the contents of the latter are diluted with 
absolute alcohol to the original total volume. The contents of the cylinder are then 
shaken as before, the volumes of the two layers (o 2 and a 2 ) are read off, and a further 
75 c.c. of the alcoholic layer are drawn off for the second phosphoric acid estimation 
(p 2 ). The two quantities of alcohol are evaporated separately in platinum basins, and 
the dry residues are fused with a mixture of sodium carbonate and sodium nitrate. 
The phosphoric acid in the fused masses is then precipitated by means of molybdie 
acid in the usual manner, and the yellow precipitate is ignited, and weighed. The 
ignited precipitate has the formula, P 2 0 5 .24Mo03, and the quantity of phosphoric 
acid is calculated accordingly. Lecithin contains an average of 9*02 per cent, of 
phosphoric acid (P 2 O s ). Two preparations of lecithin in oil examined, contained 
3*11 and 7*80 per cent, of lecithin, respectively. W. P. & 

Determination of Origin of Mineral Oils and their Produets. N. Cher- 
cheffsky. (Ann. Ghim. anal 1911, 16, 45-50.)—The author has fractionated 
numerous samples of American, Russian, Roumanian, Galician, and shale oils, and 
for the fractions having sp. gr. of 0*75, 0*78,0*80, and 0*82, has determined the mean 
boiling-point, refractive index, index of solubility (Riche and HaJphen), critical tem¬ 
perature of solution, cloud temperature, and iodine number. By fractionating a 
sample of unknown origin and examining the fraction in a similar manner and com¬ 
paring them with his tabulated results, it should be possible to fix the origin of the 
sample. As it is inconvenient to try to collect fractions of predetermined sp. gr., 
it is suggested that fractions be collected, each representing a range of boiling-point 
of 20° from, say, 100° G. to 300° C., and that curves be drawn on squared paper 
through a series of points, each of which has the mean boiling-point of one fraction 
for abscissa and its sp. gr. for ordinate. The results of the other tests are plotted on 
the same paper, and the refractive index, etc., for the fraction of sp. gr. 0*75, etc., 
may then be seen by inspection. The following tables are given : 
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I. Boiling-Points °0. 


Sp. Gr. at 
15715° 0. 

American. 

Russian. 

Roumanian. 

Galician. 

Shale OiL 

of Distillate. 






0-75 

141 

109 

108 

113 

127 

0-78 

191 

159 

153 

166 

168 

0-80 

227 

182 

179 

202 

198 

0-82 

266 

220 

208 

242 

228 


II. Refractive 

Indices at 15° C. 



0-75 

1-4182 

1-4143 

1-4160 

1-4174 

1-4219 

0-78 

1-4345 

1-4309 

1-4334 

1-4356 

1-4373 

0-80 

1-4453 

1-4419 

1*4458 

1-4466 

1-4469 

0-82 

1-4564 

1-4533 

1-4572 

1-4586 

1-4568 


III. Index of Solubility (Riche and Halphen). 


0-75 

70 

70 

68 

68 

66 

0-78 

93 

75 

73 

74 

74 

0-80 

117 

85 

80 

94 

93 

0-82 

154 

92 

91 

126 

109 


IV. Critical Temperature of Solution °G. 


0-75 

20 

__ 

'_ 

— 

— 

0-78 

50 

36 

— 

31 

31 

0-80 

69 

48 

30 

53 

43 

0-82 

87 

60 

42 

73 

54 



V. Cloud Test °C. 



075 

■61 

55 

52 

49 

44 

0-78 

79 

66 

53 

60 

55 

080 

91 

72 

57 

76 

63 

082 

105 

80 

64 

90 

71 


The index of solubility is the number of c.c. of a mixture of equal parts of 
chloroform and 93 per cent, alcohol which, just suffice to dissolve 100 c.c. of the 
fraction under examination. The critical temperature is determined by heating some 
of the oil with an equal volume of 96*5 per cent, alcohol in a sealed tube until the 
mixture is just clear, and noting the temperature at which the first sign of cloudiness 
appears on slow cooling. The cloud test is made in a similar manner, but in an open 
tube and with acetic anhydride as solvent. It is said that the iodine number of normal 
petroleum products varies from 0 to 7, whilst that of some American refined products 
resulting from M cracking ” may be as high as 20 to 25. The iodine numher of 
shale products varies with the density of the oil, that of ordinary burning oil being 
65-75, whilst the lighter fractions may have values up to 110. Gr. C. J. 


Estimation of Unsaponifiable Matter in Wool Oils. A. H. Gill and 
Am E. Shippee. {J • Ind. Wng . Chew., 1911, 3, 72-73.)—The method of extraction 
with petroleum spirit has the drawbacks that the extraction may be incomplete, that 
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the soap is soluble in the solvent, and that the complete removal of the solvent is 
difficult, and involves the loss of volatile constituents in the unsaponifiable matter* 
The other method in common use is based upon an estimation of the free acids in 
the oil (as oleic acid), followed by an estimation of the combined fatty acids 
(calculated into olein). The sum of these two values deducted from 10G gives the 
amount of unsaponifiable matter. The following table gives the results thus obtained 
by the two methods in the examination of typical samples of wool oils: 


Oil. 

Sp. Gr. at 
15“ C. 

' 

Unsaponifiable Matter. 

Saponifi¬ 

cation 

Value. 

Free Acids 
as Oleic 
Acid. 

Extraction 

Method. 

Differential 

Method. 



Per Cent. 

Pa* Cent. 


Per Cent. 

Scotch wool. 

0-908 

66-7 

65*4 

73 

12-8 

Wool oil .. 

0-908 

91-7 

90-9 

17 

3-3 

Oleine, 42% saponifiable . 

0-911 

58-5 

56-6 

88 

41-3 

English oleine, 42% saponifiable ... 

0-911 

59-4 

59-2 

80 

40-7 

Wool oleine, 95% „ 

0-910 

31-2 

31-0 

140 

65-2 

Wool oleine, 35% „ 

0-910 i 

65-2 

66-3 

69 

32-6 


Notwithstanding the possible errors due to assuming that the whole of the fatty 
acids in the oil consist of oleic acid, the results show that for technical purposes the 
differential method is sufficiently accurate. In fact, with the exception of oil No. 3, 
the differences between the results of duplicate estimations by either method were 
greater than the average differences in the results given by the two methods. 

C. A* M. 


Phenolphtha leva Derivatives and their Properties as Indicators. S. 
Rupp* (Arch. Pharm., 1911, 249, 56-68.)—The halogen derivatives of phenol- 
phthalem, such as tetrabromophenol - phfchaleln, in which the halogen enters only into 
the phenol ring, give only diffused gradual changes of colour, both with ammonia, 
and with very dilute fixed alkali solutions. On the other hand, derivatives in which 
the substitution occurs in the phthalic nucleus show a sharp change of colour 
both with fixed alkalis and ammonia, although this change does not coincide with 
the saturation-point, but with a minimum of hydroxyl ions which is constant for 
each particular substitution compound. The explanation of this is given by the 
chromophore theory of indicators, according to which the formation of coloured salts 
from colourless acid compounds must be attributed to an intramolecular traa&- 
iornia^ion, the pseudo form of the free phenolphthaleie being converted into the 
qtrinonoid form in the coloured salts— e.g., 

yOMJSR /C 6 H 4 .OH /CeH 4 OH /C 6 H 4 .OH 

G-CLH 4 OH into C=€LH 4 =0 and C-C^OH into C=aH 4 =0 

\c 6 h 4 .cooh \o s Br 4 co xCsB^.oooh. 


Since a rapid velocity of isomerisation is essential to 1 
indicator, it might be anticipated that 
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suitable for the purpose than tetrabromophenolphthalein, and this is borne out by 
the results of titrations. The fact that phthalein derivatives with closed hydroxyl 
groups, such as diacetylphenolphthalein, dibenzoylphenolphthalein, and dibenzene- 
sulphophenolphthalein, cannot be used as indicators is due to an inhibition of the 
formation of the colour-producing quinonoid group- Tetrachiorotetrabromophenol- 
phthaleln gave accurate results as an indicator in the titration of ammonia, quinine, 
and sodium carbonate, but with this exception only the nitro- and nitrobromo 
derivatives proved serviceable. In the case of these derivatives, which could also 
be used with weak bases and with morphine and quinine, the change of colour 
(yellow instead of red) showed that the property was no longer bound up with 
the phthalein complex, but had passed to the nitro-oxyphenyl group. This was 
confirmed by a comparative series of titrations of morphine and quinine with 
p-nitrophenol as indicator, the results being in exact agreement with those obtained 
with these indicators. With regard to their colour relationships, the halogen 
phthalexns confirm the general rule that the chromophore bodies pass from red 
through violet and blue to green with the increase in their molecular weight. Thus, 
in alkaline solution phenolphthalein is red; tetrachlorophenolphthalein, red-violet; 
tetrabromophenolphthalein, violet; tetrachlorotetrabromophenolphthalein, blue ; 
octobromophenolphthaiein, greenish-blue; and tetraiodotetrabromophenolphthalein, 
bluish-green. C. A. M. 

Colour Reactions of Certain Resins with Halphen’s Reagent for 
Colophony. E. F. Hicks. (J. Ind. Eng, Chem 1911, 3, 86-87.) — Halphen’s 
colophony test applied in the manner described by Foerster (Analyst, 1909, 34, 108) 
also gives characteristic colour reactions with certain other resins. The results thus 
obtained by the author with the pure substances may be summarised as follows: 

Colophony, reen, changing to blue and violet, then slowly to purple, and, 
finally, to deep indigo. 

Dammar, —Brown to lilac-brown, gradually changing to reddish-brown (maroon). 

Elemi. —Indigo-blue (immediately), gradually deepening in colour, and some¬ 
times acquiring a purplish tint. 

Azure-blue, changing rapidly through violet to purple. At point most 
remote from the bromine becomes dark olive-green. 

Manila Gum (spirit soluble), —Very faint brown-green (slowly), changing through 
violet to purple. Chocolate-brown at point furthest from bromine. 

Mastic, —Reddish-brown, becoming carmine nearest the bromine, and coffee- 
brown at the most remote point. 

Sandarac. —Lilac (immediately). At point remote from bromine gradually 
changes to violet-brown. 

Shellac, —No colorations when pure. 

Zanzibar Copal. —Light brown (slowly), changing to brown-violet, and, finally, 
to chocolate-brown with violet hue. 

The intensity of the colours depends upon the proportion of resin present, and 
the results should be compared with those given by resins of known purity. The test 
may also give valuable indications in the case of mixtures, though, should colophony 
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be present, the intensity of its reaction will mask the other colorations. The 
sensitiveness of the test is reduced by the presence of water, alcohol, or ether. 


C. A. M. 


Lae Resin from Baroda, India. (Bull. Imp. Institute , 1910, 8, 371-872.)— 
The samples were' collected from the Inga Saman } or ei rain-tree ” (Pithecolobium 
Saman), which has only recently been used as a host for the lac insect. The 
following results were obtained on analysis: 


Moisture .. 

Lac Resin removed from 
Broken Twigs after Receipt. 
Per Cent. 

2*8 

Seed-Lac Resin as Received 
removed from Twigs. 

Per Cent. 

2*7 

Ash .. 

1*4 

2*2 

Wax ... . 

9*0 

6*6 

Colouring matter 

7*2 

12*4 

Insoluble matter . 

8*1 

8*6 

Resin. 

71*5 

67*5 

Iodine Numbek: 

Before purification. 

5*6 

4*5 

After purifying from dust, etc. 

4*0 

3*9 

(Cf. Analyst, 1911, p. 119.) 


A. R. T. 


Distillation of Tars Containing* Water. C. R. Downs, (J . Ind . Eng . Ghem.* 
1911, 3, 110-111.)—The bumping which results from the falling back of condensed 
water from the thermometer and neck of the flask when a mixture of tar and water 
is distilled may be avoided as follows: Two concentric cylinders of 30-mesh: brass 
gauze are made, one just small enough in diameter to fit inside the neck of the 
flask, the other a little smaller. Both are long enough to extend from the side tube 
of the distilling flask to a point half-way between the end of the neck and the surface 
of the liquid, at the commencement of distillation. They are attached by wires to 
the cork which carries the thermometer. G. G. J. 
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Estimation of Arsenic and Antimony in Copper. G. L. Heath. {/. Ind. 
Eng. Ghem. f 1911, 3, 78-82.)—The paper includes a criticism of methods which 
depend on the volatilisation of arsenic (and antimony) chlorides, and describes in 
great detail the precautions necessary to obtain highly accurate results by co-pre¬ 
cipitation of arsenic and antimony with iron. The anthor prefers to remove copper 
from the solution by electrolysis, and to titrate the arsenic in the exhausted electro¬ 
lyte after suitable treatment. Two 10 grm, portions of the metal are dissolved in a 
slight excess of nitric acid, 17 c.e. of sulphuric acid are added to the contents of each, 
beaker, and the whole evaporated to dryness. If selenium or tellurium is present, 
the copper sulphate is dissolved in water, the solution heated to 40° G., and a rapid 
current of sulphur dioxide passed through it. The solution is theu filtered from any 
separated selenium or tellurium, acidified with 12 c.e. nitric amd, brougbt up or 
down to 120 c.c. by addition of water or concentration, and < 
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by the slow method described by the author (see following abstract). In absence of 
selenium and tellurium the copper sulphate is dissolved in 12 c.c. nitric acid and 
about 110 c.c. of water, and electrolysed. In very accurate work the deposited 
copper is redissolved in 14 c.c. nitric acid (sp. gr. 1*42), 20 c.c. sulphuric acid 
(sp. gr. 1*84), and 50 c.c. water, and the solution made up to 120 c.c. and again electro¬ 
lysed. The small portions withdrawn from the electrolyte, to determine by testing 
with hydrogen sulphide whether all the copper has been removed, are treated with a 
crystal of potassium bisulphite and a few drops of sulphuric acid, and evaporated 
to decompose the sulphides. The resulting solution is added to the exhausted elec¬ 
trolyte, which is next treated with 3 grms. of potassium bisulphite, and evaporated 
until the nitric acid is removed and the sulphuric acid has fumed for five minutes. In 
absence of more than traces of antimony, the liquid is next freed from the last traces 
of nitric acid by the method described later. If antimony must be separated, the 
solution is diluted with 1J- vols. of water, 24 vols. of strong hydrochloric acid 
are added, and the arsenic separated in the cold by hydrogen sulphide. The 
arsenic sulphide is dissolved in fuming nitric acid, and when the sulphur has 
disappeared, 3 grms. of potassium bisulphite and 25 c.c. of strong sulphuric acid are 
added, and the solution evaporated until fumes of sulphuric acid have been in 
evidence for five minutes. To remove the last trace of nitric acid, the cooled solu¬ 
tion is washed into a long-necked Kjeidahl fiask and again evaporated, until 
the acid has fumed for five minutes. The neck of the flask is then heated, 
to drive out any condensate which may contain traces of nitric acid. The acid 
solution is made slightly alkaline by addition of ammonia, and then very faintly 
acid, after which 5 grms. or more of sodium bicarbonate and 3 drops of a 10 per cent, 
solution of potassium iodide are added, and the solution titrated with very dilute 
iodine solution (1 c.c, = 0*001 grm. As) and starch. With the precautions described 
for eliminating the last traces of nitric acid, the method is shown to be more 
accurate than any gravimetric method for the estimation of arsenic in copper. 
When the quantity of arsenic present is less than 0*05 per cent, two 10 grm. assays 
are combined, but for quantities less than 0*01 per cent, the error introduced by a 
trace of platinum, which always finds its way into the electrolyte, is appreciable, 
and tends to make the results a little high: G. C. J. 

Exact Electrolytic Assay of Refined Copper. 1. Standard Method. 
2. Rapid Assay by Rotation of the Electrolyte in a Solenoid. G. L. Heath. 
(/. Ind. Eng . Chem 1911, 3, 74-78.) — Standard Slow Method ,—Five grms. of drillings 
are dissolved in 40 to 60 c.c. of the acid mixture, described later, contained in a 
beaker 12 eras, high and 6 ems, in diameter, the mixture being heated just short of 
the boiling-point. The solution is brought up to 120 c.c. by addition of water, and is 
electrolysed, using as cathode a plain foil cylinder 5 ems. high and with a total area 
(counting both sides) of 150 sq. ems. A split cylinder is preferred on account of ease 
of manipulation. The assays are started overnight with a current of 1§ amperes 
(1 ampere per 100 sq. ems.), and in the morning, as soon as the liquid is 
colourless, the split watch-glass covers are washed down and the current reduced to 
0*5 ampere.. Assays should finish in sixteen or eighteen hours without more than a 
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trace of evolution of gas at the eathode. Otherwise they are best rejected, but 
it is possible to avoid oxidation or hydrogen absorption by reducing the current to 
0*25 ampere, if, at the end of eighteen hours, deposition is not quite complete, and 
the cathode shows bubbles of gas. When deposition is complete, as shown by mixing 
1 e.c. of the electrolyte with a few drops of hydrogen sulphide solution in a porcelain 
vessel, the stand supporting the beaker is withdrawn, the beaker replaced by one 
containing distilled water, and the electrode disconnected, washed with water and 
alcohol, and the last traces of the latter removed by burning. The acid mixture 
used for dissolving the copper is made up from 7 volumes nitric acid (sp. gr. 142), 
10 volumes sulphuric acid (sp. gr, 1*84) and 25 volumes water. For the purest 
copper containing less than 0*03 per cent, arsenic, 40 c.c. of this solution is taken, 
with 0*03 to 0*1 per cent, arsenic, 50 c.c,, and for copper containing 0*1 to 0*5 
per cent, arsenic, 60 c.c. The results are accurate to within 0*01 per cent, providing 
the copper does not contain more than traces of antimony, selenium, or tellurium, in 
which case preliminary purification of the electrolyte is necessary. If there be doubt 
as to the freedom of the deposit from arsenic, it may be redissolved in 40 c.c. of the 
acid mixture, the solution diluted to 120 c.c. and the copper reprecipitafced. 

Bapid Assay by Botation of the Electrolyte in a Solenoid, —The solenoid is 
constructed by winding 500 turns of No. 13 B. and S. gauge magnet wire upon a 
copper cylinder 7 cms. in diameter and 8 cms. high. The cylinder is brazed to two 
soft steel plates, 14 cms. in diameter and 2 mm. thick, the whole forming a spool, 
on which to wind the wire. The centre of the upper steel plate is cut out so that 
only a flange remains, and a 1-inch hole is also bored in the lower plate to provide 
for ventilation. The bottom plate carries three Bmall knobs to support the beaker. 
The wire coil is conveniently put in series with the assay, and a current of 
4*5 amperes is found most satisfactory. With this amperage there is no necessity to 
reduce the current towards the end of the assay, and it suffices for the deposition of 
5 grms. of copper in two and a half hours. The cathode must be removed as soon as 
the last trace of copper is removed. It is necessary to complete success with the rapid 
method to use a gauze cathode of the general dimensions given for the foil cathode, 
but constructed of gauze with about 40 meshes per inch. Such an electrode, with 
edges' suitably bound, weighs about half an ounce. Not more than 50 c.c. of 
the acid mixture must be used, or the heat and strong current will finally cause the 
metal to redissolve from the cathode. The results are as accurate as those given by 
the slow method. G. G. J. 


Efficiency of Borax-Bead Tests for Nickel and Cobalt in Admixture* 
L. J. Ckrttaan and P. Bothberg. (J. Amer. Chem . Soc. 9 1911, 33, 188-189.)— The 
authors have determined the reliability of the borax-bead test in detecting the 
presence of nickel in admixture with cobalt, and vice versa* Solutions of the nitrates 
of these metals in varying proportions were mixed, and the sulphides completely 
precipitated from ammoniacal solutions. Portions of the freshly 
sulphides were fused in borax beads of approximately uni&rin size j '1 

viewed in daylight after treatment in both the oxidism^ aid’ the 
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The results obtained were exactly similar when precipitated nickel and cobalt 
hydroxides were employed. 

The results show that 1 part of cobalt can be detected in the presence of 30 of 
nickel, in which case a blue bead is obtained in the oxidising flame, and a bead of 
uncertain violet colour in the reducing flame. Proportions of Ni and Co from 20 :1 
to 1:1 gave in each case, both in oxidising and reducing flames, a blue bead. If the 
ratio of Ni to Co be increased, uncertain results are obtained till the proportion is 
AO : 1, when a decidedly brown bead shows the presence of nickel, though, of course, 
1 part of Co in 50 Ni is not shown by this reaction. Borax-bead tests can therefore 
only be relied on when the results are affirmative- A. R. T. 

Bismuth Ochres from California. W. T. Sehaller. Amer. Ghem. Soc 
1911, 33, 162-166.)—From analyses of the bismuth ochres found at several mines 
yielding lithium minerals in San Diego County, Colorado, the author is of opinion 
that the existence of natural BigOg is not established, and that natural “ bismite ” or 
bismuth ochre, when pure, is more probably a hydroxide of bismuth. The bismuth 
ochres examined in this instance are either bismuth hydroxide or bismuth vanadate 
(pueherite), or mixtures of these two substances. 


The analyses are as follow : 


Bi 2 0 3 . 

v s o s . 

I. 

Yellow Ochre 
(Stewart Mine). 

64*43 

II. 

Yellow Oelire 
(Pala Chief Mine). 

66*14 

m. 

Grey Ochre 
{Stewart Mine) 

64-90 

12*11 

25*80 

0-80 

J Soluble in HNOo .. 
® t Insoluble in HNO a 

2*27 

— 

9-50 

17*63 

7*37 

13-50 

( at 107° C. 

H 2 0 J at 240° C. 

0*82 

0*21 ... 

0-40 

0*24 

0*32 

0-30 

(on ignition. 

3*43 

0*84 

11-40 


100*43 

100*68 

100-80 


Bemarks .—I. Mixture of vanadate and hydroxide of Bi. II. Bi20 3 .Y a 0 5 
(amorphous “ pucherite ”). III. Bi 2 0 3 .3Aq. Yanadium an impurity from 
adhering yellow ochre. 

The method o! analysis was as follows : After ignition, the residue was dissolved 
in nitric acid, and the solution precipitated by hydrogen sulphide, the bismuth being 
converted into carbonate, and weighed as Bi 2 0 3 . The filtrates were evaporated to 
dryness, and the vanadium separated from the residue by a current of dry hydrochloric 
acid gas, the oxychloride of vanadium formed being collected in water, reduced and 
titrated with permanganate, after evaporating the chloride with sulphuric acid. 
The vanadium-free residue consisted chiefly of silica, alumina, and lime. 

A. R. T. 

Estimation of Very Small Amounts of Calcium by Means of Perman¬ 
ganate. L. T. Bowser. (/. Ind. Eng. Chem. 3 1911, 3, 82-84.)—To the solution to 
be tested, about 5 or 10 c.c. in volume, a few drops of ammonia and 0-4 gnn. 
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ammonium chloride are added. The mixture is heated to boiling, and 0*2 grm. 
ammonium oxalate is added. Boiling is continued for a moment, and the solution is 
then diluted with its own volume of 3 per cent, ammonia and allowed to stand two 
Or three hours. The precipitate is collected on asbestos (previously treated with 
permanganate and washed), and washed with 3 per cent, ammonia, preferably hot. 
The asbestos pad is then transferred to a beaker, mixed with a little water, and, after 
addition of 1 c.c. of sulphuric acid (1:1), the mixture is heated nearly to boiling, and 
a slight excess of permanganate is added, the excess being determined by titration 
with oxalic acid. The solutions of permanganate and oxalic acid used are only 
and must be standardised against a calcium solution of known strength, for such 
highly dilute solutions are said to correspond to much less calcium than is indicated 
by theory. Harrow burettes are used, and it is shown that quantities in excess of 
0*3 mgrm. of calcium can be estimated with an error not exceeding 0*03 mgrm. 
Quantities less than 0*3 mgrm. tend to be overestimated, and, accordingly, very weak: 
solutions should be concentrated before applying the method. G. C. J. 

Application of “Cupferron ” in Quantitative Analysis. R. Fuesenius. 
{Zeitsch. amt Ghem 1911, 50, 3543.)—The list of metals which can be separated 
from iron by precipitation of the latter by means of “eupferron” (the ammonium 
salt of nitrosophenyl-hydroxylamine, cf. Analyst, 1910, 35, 327) is now extended to 
include manganese, cobalt, zinc, and the alkaline earth metals. The separation of 
iron and alumina can be carried out more conveniently and with greater certainty of 
obtaining accurate results by this than by any other gravimetric method. The 
method serves well for the estimation of iron in ferromanganese or in manganese 
ores, but with ores the estimation of the manganese in the filtrate is more troublesome 
than is the similar estimation after an acetate separation, when this is conducted by 
an experienced operator. 

The results obtained by Biltz and Hodtke with copper (Analyst, he. cit.) are 
confirmed, but bismuth is added to the list of metals which must not be present. 
Not only may iron and copper be separated from other metals by means of the 
reagent, but it may be used to separate iron from copper. To the acetic add 
solution of the metals ammonium acetate is added and then excess of eupferron. 
The precipitate is washed with ammonia until the filtrate is no longer blue, and 
finally with water. In the filtrate the copper is thrown down by addition of .acetic 
acid and a little more eupferron to render the precipitation complete. The copper 
precipitate is then treated as directed by Biltz and Hodtke. Small quantities of 
iron may be overestimated by as much as 5 per cent., but, in the absence of metals 
which interfere, copper can be estimated with an error not exceeding +0*2 per cent. 

G. CL J. 

Quantitative Estimation of Lithium. E. Murmann. (Zeitsch. mat Gkem., 
1911, 50, 171474.)—The separation of lithium from sodium and potassium by 
precipitation as phosphate is apt to give high results, owing to the inclusion of 
impurities in the precipitate. The best procedure for carrying out this method 
consists in neutralising the solution of mixed chlorides and evaporating to dryness 
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in a quartz dish with a few crystals of sodium phosphate. After cooling, the residue 
is extracted with dilute ammonia solution (1:1) and the insoluble phosphate is 
collected, dried and incinerated. The evaporation and filtration should be performed 
at least twice, if a substantial loss is to be avoided. The method yields fairly good 
results under favourable conditions, but there is a tendency on the one hand to 
incomplete precipitation of the lithium phosphate, and on the other hand to an 
accumulation of impurities if the precipitation be repeated frequently. The applica¬ 
tion of a correction for insoluble impurities is unsatisfactory. 

The author has investigated an alternative method based on the extraction of 
lithium chloride by organic solvents. With anhydrous pyridine, lithium chloride 
may be separated with satisfactory results from sodium and potassium chlorides. 
The separation is very sharp; but, since the crystals of the other chlorides may retain 
traces of lithium chloride in their interior, it is perhaps advisable to redissolve the 
residue from the first extraction with pyridine, evaporate and extract a second time. 
The pyridine extract is evaporated to dryness in a platinum disb, the lithium chloride 
is treated with a slight excess of f sulphuric acid, dried and heated to dull redness, 
and weighed as sulphate. If the latter be slightly coloured, the sulphate may be 
dissolved in water and a correction applied for the insoluble matter. In evaporating 
the solution of mixed chlorides for weighing, it must be borne in mind that lithium 
chloride is volatile at a low red heat. J. E. B. 


Criticism of Magnesia Method for Estimation of Phosphoric Acid. 
W. C. Dumas. (Chem. Engineer , 1910, 12, 185-190.)—The criticism is confined to 
methods in which the phosphoric acid is first separated by means of molybdate. 
It is shown that the composition of the precipitate most closely corresponds to the 
formula MgHH 4 P0 4 .6H 2 0, when the precipitation is made slowly in solutions which 
are nearly neutral. After fifteen minutes a considerable quantity of ammonia is 
added and the process continued as usual, but the presence of even 1 c.e. of ammonia 
(sp. gr. 0-%} in each 50 c.e. of liquid at the moment of addition of magnesia mixture 
considerably reduces the percentage of magnesia in the precipitate. Bapid addition of 
magnesia mixture (6 or 7 drops per second) gives rise to a precipitate containing more 
than the theoretical amount of magnesia. Precipitates of abnormal composition behave 
abnormally on heating in a*blowpipe flame, but even those of normal composition after 
the first five minutes’ heating may continue to lose weight at a nearly uniform rate of 
0*1 mgrm. per two minutes for half an hour or more. A protest is raised against the use 
of “ analysed ” samples as controls. The author recommends the use of pure silver 
phosphate for purposes of control. The silver phosphate is dissolved in nitric acid, 
the silver precipitated as chloride, and the phosphoric acid in the filtered solution 
precipitated by means of magnesia mixture after addition of as much molybdic acid 
as would be present in an actual determination, followed by addition of ammonia to 
very faint alkaline reaction. The use of molybdic acid in the control experiment is 
advised because, in presence of molybdic acid, precipitates of abnormal composition 
are less likely to be obtained. 

Gk 0. J. 
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Electrolytic Estimation of Manganese. J. Koster. ( Zeitsch . Electrochem., 
1911, 17, 57-58.)—Otin’s criticism (Analyst, 1909, 34, 415) of Engels’ method for 
the estimation of manganese is based on a misreading of the directions of Engels, 
who specified the addition to the electrolyte of 10 grms, of ammonium acetate—not 
sodium acetate—together with 2 grms. of chrome alum. With the use of this electro¬ 
lyte current densities as high as 2 to 2*6 amperes per 100 sq. cm. of anode surface 
do not lead to the deposition of even 0*1 mgrm. of manganese on the cathode. With 
such high-current densities a deposit does appear on the cathode, but this is not 
manganese, but chromium. Eepetition of Otin’s experiments, using sodium in place 
of ammonium acetate, showed that the cathode deposits observed by him were 
mainly chromium, with, however, about 1 mgrm. of manganese peroxide. 

The one objection to Engels’ method is the risk of chromic acid adhering to the 
deposit on the anode, even when this is washed with hot water after ignition, and 
the author therefore prefers to avoid the use of chrome alum, and to conduct the 
electrolysis in presence of alcohol, with high-current densities and mechanical 
agitation (cf. Zeitsch . Electrochem 1904,10, 553). G. C. J. 

Separation of Platinum and Tin. L. Wohler and A. Spengel. (Zeitsch. 
anal. Ghem 1911, 50, 165-171.)—Owing to the close similarity of their chemical 
functions and the formation of complex ions, the separation of platinum and tin 
presents considerable difficulties. Tin cannot be extracted from platinum-tin 
alloys by means of acids, reducing agents afford no separation from solutions, 
and the sulphides cannot be separated either by concentrated hydrochloric add or 
by sodium hydroxide. A practicable but tedious method of separation may be based 
on the volatilisation of stannic sulphide in an atmosphere of sulphuretted hydrogen, 
or on the volatilisation of stannic bromide in a current of bromine vapour, which is 
preferable to chlorine for this purpose. The hydrolytic decomposition of the platinum 
stannic compounds by sulphuric acid only affords a complete separation if conducted 
at a temperature of 150° to 200° C. in a closed tube; at temperatures below 100° 0. 
a certain amount of platinum is generally absorbed by the colloidal stannic oxide. 
The simplest and most accurate separation is obtained by precipitation of the stannic 
acid by heating with dilute sulphuric acid, and subsequently depositing the platinum 
by electrolysis from the clear liquid over the precipitate of stannic acid. For 
instance, a solution was prepared, containing 1 grm. of platinum and 3 grms. of tin, 
in 25 c.c. each of nitric and hydrochloric acids, subsequently diluted to 500 c.e. 
Fifty c.c. of this solution were treated with 25 c.c. of | sulphuric acid, and the stannic 
acid was precipitated by boiling. After standing for twenty-four hours the liquid 
was electrolysed, with a tension of 1*1 to 1*7 volts, N moo - 0*2 ampere, either at the 
ordinary temperature or at 50° to 60° G. The completion of the reaction was 
indicated by the decreased yellow coloration of the liquid when tested with stannous 
chloride. During the electrolysis the precipitate should not be, disturbed, but at the 
end occasional stirring is necessary to complete the separation. Subsequent^ the 
stannic acid is converted into a floceulent condition by the addition of ammc tagtgn 
nitrate, and filtered off. -* !j * ‘ 4 
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Estimation of Potassium as Potassium Platini-Chloride, H. Fresenius 
and P. H. M. P. Brinton. (Zeitsch. anal . Ghem 1911, 50, 21-35.)—A study of the 
influence exercised on the results of this determination by notable amounts of calcium 
or magnesium chloride when these are not first separated. The experiments were all 
made with approximately equal amounts (0-5 grm.) of potassium chloride and the 
other chloride. In presence of its own weight of calcium chloride, 0*5 grm. of 
potassium chloride is overestimated by no more than 0*5 per cent., and this error may 
be reduced to 0*3 per cent, by re-treatment of the weighed precipitate with alcohol, 
filtering, etc. The disturbing effect of magnesium is less—not exceeding 0*3 per cent. 
The influence of varying strengths of alcohol was also tried, and the use of the 
customary 80 per cent, spirit is confirmed as most satisfactory. Weaker alcohol leads 
to low results, even 70 per cent, spirit reducing the results nearly 1 per cent. The 
use of very strong alcohol may lead to high results in presence of sodium platini- 
chloride, which may be partially reduced, the resulting platinum getting weighed as 
potassium platini-chloride, but the error due to the use of alcohol as strong as 95 per 
cent, is negligible. The authors separate their precipitate from the filter, wash the 
latter with hot water, evaporate the filtrate in a tared dish, add the precipitate, dis¬ 
solve this in hot water, re-evaporate and dry at 130° C. Constant weight is attained 
in two hours. If bulky precipitates are not dissolved in the dish, to ensure their dis¬ 
tribution in a thin layer, water will be retained even after sixteen hours’ drying, and 
may give rise to results 0'2 to 0*3 per cent, too high. G. C. J. 

Dissolving Silicon Alloys. G. C. Davis. (J. Ind. Eng . Ghem 1911, 3, 4243.) 
—It is found that 50 per cent, ferrosilicon can be readily decomposed by a mixture of 
strong hydrofluoric acid with hydrochloric or sulphuric acid. Solution is complete 
in a few minutes at a low temperature, and it is not necessary to reduce the sample 
beyond 10 mesh. Silico-spiegels with 20 per cent, silicon, 40 per cent, manganese, 
and 40 per cent, chromium may be similarly decomposed. G. C. J. 

New Method of Estimating Sulphuric Acid and Sulphates. V. Auger 
and M. Gabillon (Comptes rend., 1911, 152, 441-443,)—The method is based upon 
the reduction of the sulphuric acid or sulphate by means of hydriodic acid, and the 
volumetric estimation of the liberated hydrogen sulphide by means of a standard 
solution of iodine. The hydriodic acid is prepared in the flask in which the estimation 
is made by the interaction of a mixture of phosphoric and pyrophosphoric acids with 
potassium iodide. The iodine liberated in the reaction of the sulphuric acid with 
the hydriodic acid is reconverted into hydriodic acid by the addition of phosphorous 
acid. The hydrogen sulphide produced in the reaction 

H 2 S0 4 + 8HI = H 2 S -f 4H 2 0 + 81 

carries forward some iodine and hydriodic acid, the first of which is eliminated by 
passing the gas through a column of calcium iodide, and the latter by means of an 
aqueous solution of the same acid decolorised by fshe addition of phosphorous acid. 
Finally, the hydrogen sulphide is absorbed in a solution of zinc acetate, and the 
sulphide estimated by means of iodine in the usual way. The reaction begins at 
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about 80° C., and finishes at 110° CL, and is complete in twenty to twenty-five 
minutes. To obtain good results, it is essential that the mixture of phosphoric acid 
used shall be free from metaphosphoric acid (which would cause too energetic 
reduction of the phosphorous acid, with the liberation of red phosphorus, etc,), and 
that the reduction flask shall be free from moisture so as to prevent the hydrogen 
sulphide being oxidised by the iodine into sulphur and hydrogen iodide. The apparatus 
required for an estimation consists of a 50 c.c. flask, provided with a long neck, with 
a lateral tube, through which the gas escapes, and with means for the introduction 
of a tube for the admission of dry carbon dioxide throughout the operation. The 
lateral tube is connected with a glass tube, about 25 cm. long and 1 cm. in 
diameter, charged with iodine for a length of 3 cm., and then filled up with calcium 
iodide. Attached to the other end of this tube is a small washing flask, containing 
about 5 c.c. of hydriodie acid solution, whilst the apparatus is completed by two 
absorption vessels, together containing about 100 c.c. of zinc acetate solution 
(25 grms. per litre). The reduction flask is charged with about 20 grms. of phos¬ 
phoric acid (obtained by diluting the acid of 60° Re. to five-sixths of its volume), 
2 grms. of phosphorous acid, 3 grms. of powdered potassium iodide, and about 
0-2 grm. of the finely-powdered sulphate under examination. As soon as all air has 
been expelled from the apparatus by the current of carbon dioxide, the flask is 
heated in an oil or sulphuric acid bath. The method gives results closely agreeing 
with theory, and is applicable to all sulphates except barium sulphate, which is 
attacked too slowly to be analysed in this way. 0. A. Iff. 

Estimation of Tellurium. A. Rosenheim and M. Weinheber. {Zdhck. 
anorg , Chem ., 1911, 69, 266-269.)—Gutbier’s method for the estimation of tellurium 
(Ber., 1901,34, 2724), by reduction with hydrazine in weakly alkaline solution, foils to 
throw all the tellurium out of solution, and yet gives results above the truth because 
the separated tellurium suffers oxidation during the prolonged boiling which k 
necessary to secure even approximately complete precipitation. By conducting the 
reduction in an autoclave, the method may be made more exact. To the solution 
contained in a Jena beaker, a sufficient quantity of a slightly ammoniacal 10 per cent, 
solution of hydrazine sulphate is added, and the be&ker covered with a clock-glass, 
and placed in an autoclave, which is then heated up to about 130° G., and kept at this 
temperature for thirty minutes. The separated tellurium is collected in a Gooch 
crucible, washed with a very dilute solution of sulphur dioxide, and dried at 105° to 
115° C. in a current of carbon dioxide. No trace of tellurium can be found in the 
filtrates. Oxidation of the precipitate is not wholly avoided, but the error on a 
weighing of 0*1 grm. never exceeds +0*7 mgrm., and is usually -f 0*5 mgrm. 

Telluric acid can be titrated with fair accuracy like boric acid in presence 
of a sufficient quantity of some polyhydroxy compound such as glyceroL The 
aqueous solution of telluric acid is mixed with an equal bulk of glycerol (sp. gr. 1*26) 
and titrated cold with caustic alkali, using phenolphthalein as indicator. Each 
c.c. ^ alkali = 0*0225 grm. H 6 TeO e , the glycerol-telluric add reacting as a monobasic 
acid. The error of the method may be as great as ±3 per cent, on s m all rekikgStof 
less than 15 c.c. ' ;ti * \ $ f 
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More accurate results can be obtained by addition of an excess of caustic 
soda containing some barium chloride, to a solution of telluric acid, and titration of 
the excess of caustic alkali by means of oxalic acid with phenolphthaleln as indicator. 
Direct titration with barium hydroxide is not successful, as the end-point of thetitra- 
tion is indistinct, and barium tellurate is much more soluble in water than in 
solutions of barium hydroxide. On addition of excess of caustic soda containing 
barium chloride, barium tellurate separates almost completely, and the excess of 
alkali must be determined at once without filtration by titration in the cold with 
oxalic acid. Each c.c. alkali = 0*01125 grm. H e TeO e , the telluric acid here behaving 
as a dibasic acid. The extreme error of the method is ± 1 per cent. G. 0. J. 

Reaction of Uranium Salts, J. A. Slemssen. ( Chem . Zeit ., 1911, 35, 
139,)— & solution of commercial ethylenediamine affords a sensitive reagent for 
uranium salts, which, when present even in traces, react with it immediately to form 
a bright yellow crystalline precipitate, which dissolves on adding an excess of the 
reagent. The test is quite as sensitive as the potassium ferrocyanide reaction and 
hydrogen peroxide test of Aloy. C. A. M. 

APPARATUS, ETC. 

Holder for Classen Dish. F. Blume. (Ghem. 
Zeit, 1911, 35, 12.)—The dish rests in a basket con¬ 
structed of strips of nickel sheet instead of in the usual 
ring. This basket can be turned on a horizontal axis, 
and means are provided for holding it rigidly during 
the electrolysis proper. When this is at an end, the 
basket is tipped through 90° and the contents caught 
in a beaker. The arrangement permits of the use of 
very small quantities of wash-water—40 c.c. in place 
of 400 c.c,—a considerable advantage when the electro¬ 
lyte and Washings have to be used for the determina¬ 
tion of other constituents. The apparatus is made 
by R. Ease, Hanover. G. C. J, 

Gooeh Crucible for Micro-Analysis. J. 
Donau. (. Monatsh *, 1911, 32, 31-40,)—The author and 
Emich (Analyst, 1910, 35, 137) have described 
apparatus for filtering minute quantities of material. The author now describes a 
miniature Gooeh crucible for use in the place of the paper discs previously described. 
From platinum foil of 0*0035 mm. thickness, a disc 15 mm. in diameter is punched. 
To the edge of this disc a platinum wire, 20 mm. long and 0*1 mm. thick, is welded. 
The disc is then laid on a piece of paper on a smooth glass plate, and 80 to 100 small 
holes are pricked in it by means of a fine needle, no holes being pricked within 3 or 
4 mm. of the edge, which may be covered with an annular piece of paper. The disc 
Is then reversed and laid on a soft rubber stopper, so that the burred side is upper- 




APPARATUS, ETC. 


181 


most, and a cylindrical piece of glass, brass, etc., with perfectly smooth table end, 
abont 8 mm. in diameter, is pressed firmly against the pricked centre, and the disc 
given the form of a little dish 8 mm. in diameter and 3 to 4 mm. high. This dish is 
used as a Gooch crucible with the apparatus before described, its under surface just 
fitting the capillary funnel of Emich and Donau. In the ordinary way it is packed 
with about 0-5 mm. of asbestos, free from dust or long fibre, but it may be converted 
into a Munroe crucible by heating in it ammonium platiniehloride, pressing, repeating 
the charge of platiniehloride, and repressing. The attached platinum wire is for 
convenience in manipulation, ignition, weighing, etc., and is usually bent into a 
hook. G. G. J. 


Apparatus for Rapid Electro-Analytical Determination of Metals. 
H. J. S. Sand. (Ghem. Neivs, 1911, 103, 14-15.)—The apparatus has been designed 
to retain as far as possible the features of the 
apparatus previously described by the author 
(J*. Chem . £oc., 1907, 91, 373; 1908, 93, 1572) 
whilst reducing the use of platinum to a minimum. 

The anode is made largely of glass, the cathode of 
silver or nickel. The wide glass stem of the inner 
electrode (left in cut) rotates inside the glass 
tube A, which latter is gripped by the collar, P, 
of the outer electrode. In the inner electrode, 
platinum is only used in the gauze cylinder B, in C™* 
the strips of gauze, C, which lead into the interior 
of the electrode to the copper wire, D, and in the 
strips, E, leading out at the top, which are wound 
over by the platinum wire F. All the connections 
through the glass are made by strips of platinum 
gauze of threefold thickness at the top, and with 
a width not less than 1 cm. below, so that it is 
possible to pass currents up to 10 amperes without 
endangering the electrode. The gauze cylinder, B, 
is fitted to the bottom of the electrode by blowing 
the glass against it. At the top, the cylinder 
stands off from the glass by 2 to 3 mm. in order to 
allow the gas bubbles to escape readily. It is 
held securely by four small protuberances, g, on 
the glass. The copper wire is held in the interior 
of the tube H by the enamel support i. The stem 
is widened at K just enough to prevent the tube A 
from being pulled oft but not enough to hinder 

the collar, P, from being slipped over it, ,The contraction of the stem at L alows 
the space between the stem and A to be washed down readily with a few dthp^bif 
water before disconnecting. 

For copper determinations a cathode of 
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removed at the end of an experiment by means of hot dilute sulphuric acid. In 
constructing the cathode, a frame is cut from a single piece of metal sheet about 
0*5 mm. thick and bent into the shape shown in the unshaded portion of the right- 
hand sketch. A cylinder of Kahlbaum’s coarse gauze is then constructed, and the 
final form is obtained by introducing eight small pleats at the top. Gauze and frame 
are held together by four stout rivets, of which two are shown. Silver being brittle, 
loose ends are best avoided by removing a few horizontal wires at the bottom and 
melting the end of the projecting vertical wires in the oxygen blowpipe. The vertical 
joint is made by removing a few vertical wires, twisting together the opposite 
horizontal threads and fusing. Nickel cathodes for zinc determinations are made in 
a similar way from gauze of 11 meshes per cm., but of course no attempt is made to 
fuse the ends of the wires, nor is this necessary with nickel on account of its superior 
mechanical properties, G. C. J. 

Electrolytic Estimation of Copper and Zinc using Sand’s Apparatus. 
W. M. Smalley. ( Ghem . News , 1911, 103,15-16.) —The apparatus used was that 
described by Sand (see preceding abstract). Copper was deposited from warm solutions 
containing only very small amounts of nitric acid (0*1 to 0*5 c.c.) to minimise the 
difficulty of washing the deposits without loss. About 0*7 e.e. of sulphuric acid was 
contained in the 25 to 75 c.e. of solution operated on. A current of 10 amperes was 
employed so long as ’the solution remained visibly blue, it was then reduced to 
5 amperes until the ferrocyanide test showed the liquid to be free from copper, and 
finally increased to 10 amperes during the process of disconnecting. Providing the 
amount of nitric acid did not greatly exceed 0*1 c.c., quantities of copper up to 1 grm. 
could be deposited in 10 minutes with an error in no case exceeding - 0*4 mgrm. 
With as much as 0*5 e.e. nitric acid present, the error may reach - 0*6 mgrm. 

Zinc was determined with the apparatus, following the usual procedure, the 
results being equal to those yielded by platinum apparatus. It was found that the 
use of citric acid in place of acetic acid reduced the tendency to occasional high 
results, but the improvement was small and the time required for deposition was 
nearly doubled. 

A black deposit which forms on the silver electrodes may be removed as far as 
possible with a silk handkerchief, but it is not advisable to remove it entirely by 
ignition, as this leaves the surface in a porous state, in which it is more readily 
attacked by ozone in subsequent determinations. G. C. J. 

Errors in Determining Sizes of Mineral Grains and the Use of Surface 
Factors. H. E. Ashley and W. E. Emley. (/. Ind. Eng. Chm 1911, 3, 87-91.) 
—It is inaccurate to express the size of microscopic mineral grains in “ diameters,” 
unless the term is carefully defined. The volumes calculated from microscopic 
measurement require multiplication by correction factors. For example, about 
100 particles of sand were weighed, and their volume calculated by dividing this 
weight by the sp. gr. of quartz. The particles were then measured in two directions 
by means of an eye-piece micrometer, and, as they appeared on plan to approximate 
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a rectangular rather than a circular shape, their volume was calculated from the 
formula n(l x &)*, where l represented the average length, b the average breadth, and 
n the number of the particles. The use of this formula overestimated the volume of 
the particles more than twofold in one case, and more than threefold in another. 
Calculation of the volume from the apparent mean diameter, on the assumption that 
the particles approximated a spherical shape, would have given a nearly correct 
value in the first case, but still one much in excess of the truth in the second, and 
the particles bore no resemblance to spheres. Obviously their depth was much 
smaller than their horizontal dimensions, and with kaolin or a micaceous sand the 
error would be even greater. 

The distribution of sizes in any fraction of clay obtained by mechanical analysis 
may follow several laws; hence the various formulas proposed for calculating the 
mean size are all liable to error. A simple empirical correction factor to the arith¬ 
metical mean is, apparently, as accurate as any more elaborate calculation. Mellor’s 

{Trans. Eng. Cer.Soc 1910,9,94) surface factor, . . .Vor Purdy’s 
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analysis. 

The surface factors become incomparable if different size limits are used in 
calculations for the smallest sizes. It is advocated that Seger’s limits—0*1)4,*0*025, 
and 0*010 mm.—give results of most value to clayworkers. Other workers (e.g. } 
Purdy, Illinois Geol. Survey Bull., 9, 152) have subdivided the finest group into 
particles above and particles below 0*001 mm. mean diameter; but this gives pre¬ 
dominance to the finest group, which may only amount to 10 per cent, of the whole, 
and yet accounts for 80 per cent, of the calculated surface, which then comes out very 
high. There is a doubt whether these very fine particles retain their crystal con¬ 
dition or whether they do not pass over to the colloid state, and there is no doubt 
that for some ceramic purposes clays with only slight residues coarser than 0*01 mm. 
possess grave disadvantages. Hence the preference expressed for Seger’s simpler 
grading. * G. C. J. 


Determination of the Electrical Conductivity of Soils. J. Konig, 
J. Hasenbaumer, and H. Meyering. (Z&iisch. angew . Chem. 9 1911,24,103-106.)— 
For the determination of the electrical conductivity of soils, the authors make use of 
the telephone method, placing the soil between platinum electrodes in an ebonite 
box of special construction. The vertical electrodes are 10 cm. long by 5 cm. high, 
and are fixed 1 cm. apart in the box, which is just long enough and high enough to 
accommodate them, and 2*5 mm. broad. The bottom of the box is provided with 
numerous perforations and is covered with a sheet of paper. The space between the 
♦electrodes Is filled with air-dried, finely divided soil, the box stood in a glass vessel 
containing conductivity water, and the whole placed in a large desiccator containing 
dilute sulphuric acid and caustic potash. When moisture is seen to have risen to the 
surface of the soil, the box is left one hour longer in the desicca 
It is then returned to the pan of water in the desiccator for & 
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and reweighed. When the weight is constant, the box is transferred to a rectangular 
glass vessel just large enough to accommodate it, and this is placed in a water-bath 
at 18° C. for at least an hour. Both the rectangular glass vessel and the water-bath 
have covers provided with holes through which the terminals of the electrodes 
project. The conductivity is then determined in the usual manner, and compared 
with that of a solution of potassium chloride contained in the same cell. Before 
use the electrodes are coated with platinum black by immersion in a solution 
containing 3 grms. platinum chloride and 0*02 to 0*03 grms. lead acetate in 
each 100 c.c. 

The specific conductivity of soils is of the order 10* 4 —10* 3 , and experiments are 
described which show that it is reduced by cropping, in some cases by as much as 
50 per cent., confirming the view that the conductivity depends in a great measure 
on the presence of those substances which serve as food for vegetation. The soil of 
several experimental plots was examined as to its conductivity, and the results com¬ 
pared with the weights of dry produce per acre. The soil of highest conductivity 
(97 x 10"*) gave the largest yield, that of lowest conductivity (14 x 10* 5 ; the lowest 
yield. The intermediate members of the series did not grade well, but it is held that 
the conductivity of a soil is a fair index to its fertility, and a more certain index than 
the “ osmotic water absorption ” (of. Konig and Hasenbaumer, Zeitsch . angew, Chem. 9 
1909, 22,1009), though in most eases the conductivity, osmotic water absorption and 
fertility (judged by weight of produce) rise and fall together. G. 0. J. 

Application of the Osmotie Pressure and Electrical Conductivity in the 
Examination of Soils* J. Konig, J. Hasenbaumer, and J. Meyering. {Landw. 
Vers . Stat.y 1910, 74,1-56; through Ghem. Zentralbl , 1911, 1, 259.)—In the estima¬ 
tion of the osmotic water-absorption capacity of a soil, the discrepancies formerly 
encountered may be almost entirely avoided by carrying out the determinations at a 
constant temperature. A temperature of 18° C. was found to be most favourable. 
Instead of estimating the osmotic absorption capacity, the soluble constituents of the 
soil maybe measured by determinations of the electrical conductivity of the soil. 
This method is simpler and more rapid. But, on the other hand, the determination 
of the osmotic water-absorption capacity, given an efficient osmometer, appears to 
have the advantage of greater certainty and accuracy. The values found by both 
methods " are satisfactorily concordant. The conductivity was determined by Kohl- 
rausch’s method. Since the electrical conductivity increases with the degree of 
fineness of the soil, it is advisable in comparative tests to use soils of the same degree 
of fineness. By these methods the authors have investigated the adsorption of 
nutrient salts by soils. The salts were employed at concentration for di-ionic 
salts and yL for tri-ionic compounds and potassium and acid calcium phosphates. 
The soils moistened with these solutions showed increases in the above characters, 
except in the case of dipotassium hydrogen phosphate, a circumstance which shows 
that with this salt both the potassium and the phosphoric acid are completely 
adsorbed by the soil. Other problems in the chemistry of soils have also been studied 
by means of the methods described above. J, B. 
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Volumetric Analysis with Small Volumes of Liquid, F. Pilch. 

( Monatsh ., 1911, 32, 21-29.)—By means of the apparatus figured, very small 
quantities of the order of 1 mgrm. may be estimated with an 
error not exceeding 0*5 per cent. The reactions take place in 
the bulb i?, which has a capacity of about 20 c.c. The 
burettes a and b t which are used to deliver any solutions 
appropriate to the purpose, are about 40 cm. long and 
3*5 mm. in internal diameter. Iodeosin as recommended 
by Mylius and Forster (Ber., 1891, 24, 1482) is preferred as 
an indicator. Experiments are described showing that the 
accuracy obtainable is as stated, whether the apparatns be 
applied to alkalimetry, iodometry, or to estimation of chloride 
by Yolhard’s method. The apparatus has also been applied 
to nitrogen estimations by Kjel&ahPs method. In this case, the 
ammonia is distilled from a small (100 c.c.) flask through a wide 
(1 cm.) glass tube bent obtusely, so that any products of the 
action of steam on the glass may flow back with condensed water 
to the flask. The vertical portion of this wide tube is packed 
with broken porcelain, and is drawn out to smaller bore at its 
lower end, which pierces the cork of the distillation-flask. From 
the upper end of the obtusely-bent tube, which carries a rubber 
cork, the vapours of ammonia, together with steam, are led 
through an acutely bent platinum tube of 5 mm. bore into the 
bulb, R, of the apparatus. The upper part of the vertical limb of 
the platinum bend carries a small (5") condenser. By the use of a Nernst micro¬ 
balance 1 mgrm. or so of a substance of which very little is available may be weighed 
out accurately, and a sufficiently accurate nitrogen determination made in the manner 
described. G. C. J. 

4 ? 3 ? 4 ? 

REPORTS. 

Vitality of Typhoid Baeilli in River Water, with Special Reference to the 
Question of Storage. A. C. Houston. (Metropolitan Water Board. Sixth Research 
Report, 1910.)—Previous experiments conducted by the author (Analyst, 1908,33*403) 
had shown that typhoid bacilli perished fairly rapidly in stored river water. The water 
was infected with the bacilli and allowed to stand in the laboratory, when 99*9 per cent, 
of the bacilli perished in one week, and all of them in nine weeks. The bacilli used 
were strains cultivated in the laboratory in the ordinary way, and it did not follow 
necessarily that uncultivated baeilli—that is, those obtained directly from the human 
subject—would perish in the same manner. An opportunity recently arose of per¬ 
forming the experiment with the uncultivated bacilli. The urine from a carrier eaec 
of typhoid fever, which was swarming with typical living bacilli, was centrifuged* 
and the deposit added to 5 litres of raw Thames water in a partially filled bottle 
which was stored in the dark at 64-67° F. At the commencementol 
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the infected water contained 770,000 typhoid bacilli per c.c. At the end of one week 
these had been reduced to 4 per c.c. in the shaken sample, at the end of two weeks 
none could be detected in 100 c.c., and the same result was obtained on subsequent 
occasions for thirty-four days. On the 24th and four following days a half-pint of the 
shaken sample was drunk by the author without any ill effects. A second experiment 
with a fresh sample from the same case was made. The water after infection con¬ 
tained 1,650 typhoid bacilli per c.c., and at the end of one week there were none 
present in 100 c.c. In this experiment, also, a half-pint of the water was drunk on 
the twenty-third day from the start, and the four following days, without ill-effect. 

A comparable experiment was made with bacilli from the same source, but culti¬ 
vated in the laboratory for nine days on three changes of media before being added 
to the water. After one week’s storage the number of typhoid bacilli in the infected 
water had been reduced from 15,800 to 200 per c.c., but it was, not until after six 
weeks that they completely disappeared from the water. 

It is thus seen that the uncultivated bacilli perish more quickly than the cultivated 
bacilli in the stored water, so that the conclusions previously* expressed as to the 
efficacy of storage are confirmed, and their value enhanced by these experiments. 
As it is the uncultivated bacilli which naturally gain access to water, it is clear that 
even one week’s storage of the raw river water is an enormous protection against the 
conveyance of typhoid fever, and that less than a month’s storage would be apparently 
an absolute protection. 

The methods employed were the same as in the previous report, but full details 
of the composition of the culture media used are given. J. H. J. 

Report on the Solubility, Extraction, and Reactions of Certain Colouring 
Matters used in Foods. H. M. Loomis. ( U.S. Department of Agriculture, Bureau 
of Chemistry , Circular No. 63, January 17,1911, pp. 1-69.)—Although no report can 
nclude all food colouring matters, yet the greater number of the natural and coal- 
tar colours usually employed are here mentioned, and their reactions described. The 
report consists in the main of a number of comprehensive tables, comprising 
(1) determinations of the solubility of the colouring matters, in various solvents, by 
weighing the residue obtained on evaporation of the saturated solutions of the 
colours; (2) estimations of the amounts of colouring matter extracted by immiscible 
solvents in neutral, alkaline and acid solutions; (3) and (4) observations of the colour 
reactions of dyed fibres obtained from 0*5 per cent, solutions (of coal-tar colours), and 
5 per cent, solutions (of natural colours), and of the Colouring matters in aqueous 
solution, and with the dry colour and sulphuric acid before and after dilution. A few 
details of the methods of manipulation with regard to the examination of oils and 
fats, the detection of mixed colours, and the methods of mordanting wool are also 
given. A. R T. 

Extracts from the Proceedings of the Association of Official Agricultural 
Chemists, 1910. (U.S. Department of Agriculture , Bureau of Chemistry, Circular 
No. 66, 1911, 1-27.)—In this circular are given the various methods of analysis and 
modifications of methods which have been investigated and adopted by the associa¬ 
tion. The methods relate to the analysis of soils, inorganic plant constituents, 
insecticides, waters, dairy products, foods and feeding stuffs, sugar, tannin, medicinal 
plants and drugs, etc. yg. P. S. 
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Allen’s Commercial Organic Analysis. Fourth Edition. Vol. III. “Hydro¬ 
carbons/’ by F. C. Garrett, D.Se.; “ Bitumens/’ by S. S. Sadtler, S.B.; 

“ Naphthalene and its Derivatives/’ by W. A. Davis, B.Sc.; “ Anthracene 
and its Associates/’ by B. S. Sadtler; “ Phenols/’ by S. B. Sadfcler; 
“Aromatic Acids,” by E. Horton, B.Sc.; “Gallic Acid and its Alhes/’ by 
W. P. Dreaper; “Phthalic Acid and the Phthaleins,” by W. A. Davis; 

“ Modem Explosives,” by A. Marshall. 1910. London: J. and A, Churchill. 
Price 21s. net. 

Since the issue of the last edition of this work, the lamented death of the author 
and the rapid growth of subject-matter has necessitated the work of revision being 
divided amongst a number of specialists, each responsible for a section. The volume 
under notice contains a mass of information indispensable to the analyst, and it is 
evident that a great amount of labour has been spent on the work of revision, 
though some parts have been better done and more thoroughly brought up to date 
than others. 

The opening chapter on “Hydrocarbons” bas been condensed by the elimination 
of textbook matter, without the addition of much new material and without a 
thorough revision of the text. Under bromine absorptions the latest reference is to 
McArthur’s paper in 1888; no mention is made of Mcllhiney’s work, nor of the fact 
that carbon tetrachloride is now generally used as solvent in preference to carbon 
disulphide. Data concerning commercial acetylene are still given from Fowler’s 
paper in 1898, without any reference to the more recent Cantor Lectures and 
treatise on the subject by Lewes, and the later work of Caro and others. Later 
and more complete analyses of the gas should have been given than those on p. 9. 
Instructions for the assay of crude shale oil have been reduced to very meagre 
dimensions; and although coke oven tar has been rewritten as a separate section, 
and some useful additions made to the instructions for the assay of coal-tar and 
coal-tar pitch, also some analyses of water-gas tar, the information on the tars 
generally seems capable of being made more complete and useful. 

In contrast to the foregoing, the chapter on “Bitumens” has undergone a 
thorough revision, and much new matter has been added, chiefly, however, from 
American sources, the pages having increased in number from 141 in fee third 
edition to 206. In connection wife the determination of sulphur in petroleum, 
reference might have been made to the method of Garrett and Lomax (/, Soc. Ghem . 
Ind 1906, 24, 1212), which is similar to that of Sadtler, was published independently 
at about the same time, and does not need a crucible of special pattern. The 
analytical methods for asphalts have been rewritten and brought up to date, fee 
official methods of fee Society (American) for testing materials, and those of Clifford 
Richardson, being given in full, and new sections added on asphalt fluxes and 
bitu min ous road materials; the analyses of crude land pitch and Trinidad Lake pitch’ 
printed at fee top Of p. 62 are, however, not intelligible, owing to fee omdssioii of fee ; 
headings to the columns. Other serious printers’ errors are fee ts&msfcm 
p. 122 of the ilhzstrafem of the Abel flash-point apparatus • 
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from p. 155 of the Doolittle Torsion Viscometer, said to be shown in Fig. 6, which 
represents the Redwood Viscometer. There is a paucity of illustrations; the 
Pensky-Martens Tester, or the modified form introduced by Gray, essential for oils 
of high flashing-point should, we think, have been illustrated, and figures might have 
been given of the Elliott and Foster Testers and the Tagliabue Cup, used in the 
United States. 

In the new section on gas oil it is surprising to find no reference to the important 
papers on the composition and valuation of gas oils by Ross and Leather* published 
in the Analyst in 1906-7. Fuel oil is not mentioned, Much useful information 
is given on lubricating oils, though it would have been better if the term “viscosity ” 
had not been used where “ efflux time ” or “ relative efflux time ” is meant. Reference 
might have been made to the method worked out by Archbutt and Deeley (“ Lubrica¬ 
tion and Lubricants”) of standardising commercial viscometers with mixtures of 
glycerol and water so that the results may be expressed in absolute measure. A 
formula by Ubbelohde for calculating “ specific viscosity” from Engler “degrees” is 
given on p. 173, hut no reference is made to the original paper, and the particulars 
given are too brief to be of use; the meaning of “ Engler degrees ” does not seem to 
be anywhere explained. The paragraphs on “ Inner Friction ” contain some inaccu¬ 
rate and curious statements. The definition of “ absolute inner friction,” by which 
the reviser means “ viscosity,” is not correct in all its terms, and is not expressed 
in intelligible language. It is curious to read that “ capillary tubes give somewhat 
tamer values than a viscometer, such as the Engler.” The fact is that capillary 
tubes of the dimensions necessary to insure steady viscous fiow are alone capable of 
giving true values, and commercial viscometers, such as the Engler, having very short 
and comparatively wide jets, merely measure rates of Sow which happen to be nearly 
proportional to the viscosities of oils not lower in viscosity than sperm oil at 60° F,, 
but which are far from proportional in the case of more fluid oils and water. The 
application of the formula given on p. 174 to commercial viscometers would therefore 
be quite useless. Loss by heating, a most valuable test for cylinder and superheater 
oils, and for comparing together mineral oils from different crudes, is much bctore 
accurately and satisfactorily determined bypassing a known current of air over a 
weighed quantity of the oil in a tube heated in an air-bath than by the crude method 
described on p. 159. A useful section has been added on Lubricating Greases, and the 
American methods of assay have been added to the article on “ Benzene.” The 
reference in note 2 at the bottom of p, 176 should be 170, and not 162. 

L. Abohbutt. 

Naphthalene and its Derivatives—Anthracene and its Associates — Phenols — 
Aromatic Adds—Gallic Acid and its Allies—PMkaMc Acid and the Phthaleins .—The 
section on naphthalene and its derivatives includes a synopsis of the physical and 
chemical properties of this hydrocarbon and those of its derivatives which are 
employed as antiseptics. The picric acid method of estimating naphthalene is fully 
described, and due attention is given to the analytical reactions of a- and /3-naphthol. 

Anthracene is similarly dealt with, and the chemistry of the constituents of 
crude anthracene is briefly outlined. Reference is made to the compounds obtained 
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from picric acid and these associates of anthracene, as in some instances the products 
afford a valuable means of Identifying these hydrocarbons. The important Luck 
test for anthracene is given with full details, including the improvement in the 
method introduced by Messrs. Meister, Lucius, and Briining. 

The next section is devoted to a consideration of phenol and its homologues of 
the benzene series. In the descriptive portion of this chapter are included the 
processes commonly employed in manufacturing these substances. The analytical 
treatment is very full, and deals both with the characteristic reactions of the purified 
compounds and with the analysis of such commercial articles as crude carbolic acid, 
carbolic disinfectants, sheep-dips, etc. 

The important and intricate group of substances included in the category of 
creosote and creosote oils is adequately dealt with, and many references are given to 
original communications bearing on this very involved branch of organic analysis. 

Unfortunately, this section contains many typographical errors (see pp. 289, 308, 
914, 315, 351, 383), and the terminology is not always consistent. On the same 
page (321) one finds the expressions “ ferric chloride ” and “ sodium chlorid,” Be 
Forcrand’s definition of phenates and phenoxides, as having respectively the formube 
and C 6 H 5 OM, where M is a metallic atom is given on p. 294; but on 
P- 299 it is stated that from ammonium tribromophenoxide, NH 4 .0,C 6 H 2 Br 3J other 
tribromophenates may be obtained. On p. 300 reference is made to ammonium 
tribromophenate and sodium tribromocresolate, and on p. 333 one three 
isomeric substances described as “ ortfaocresoxide,” “ paracresoxide,” and “ meta- 
cresylate.” These vagaries in nomenclature are perplexing to students who may 
consult this work. 

The section on aromatic acids is a useful compilation which includes descrip¬ 
tion of the chemical properties and analytical reactions of the principal aromatic 
carboxylic and sulphonic acids, together with fairly complete references to such 
important compounds as benzaldehyde (oil of bitter almonds), saccharin, cinnam- 
al&ehyde, coumarin, and vanillin. 

In view of the interest attaching to salicylic acid as a preservative and a drug, 
considerable space is devoted to the detection and estimation of this substance in a 
large variety of commercial products. In this connection reference is made to the 
colorimetric methods of estimating salicylic acid, which were formerly described in 
the Analyst (1903, 28, 2; 1905, 30, 124, and 1907, 32, 286). 

The analytical reactions of pyrogallol are summarised and compared with those 
of gailotannic and gallic acids in a special section devoted to these polyhydrie 
phenols and their esters and ethers. 

The section on phthalic acid and the phthaielas contains a short account of the 
employment of phenolpbthalein and similar indicators in acidimetry and alkalimetry. 

G. T. Mobgas?. 

Modem Bseptcmm* —Mr. A. Marshall’s article on “ Modem Explosives n occupies 
fifty-eight pages m the volume under review. The author had an opp€^tnmif, l^| 
which he has, unfortunately, not availed Mmself, to contribute a detailed and 
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There is, in this respect, a distinct gap in the literature of explosives, and it is to be 
regretted that some effort was not made to deal with this branch of analytical 
chemistry. It is improbable that the analyst who is not connected with explosive 
manufacture would, in the course of general practice, have to report on cordite, gun¬ 
cotton, or nitro-glycerin; but, if this were the case, full information would be found 
in the Government specifications. On the other hand, it is quite possible that 
samples of either high explosives or sporting smokeless powders would be submitted 
to him. Should he turn to Mr. Marshall’s article for help, no adequate information 
will be found. Even a tabulated list of the main groups of high explosives and 
sporting powders, with examples of the compositions of the more characteristic 
members of each group, would have been of use and assistance. In a work on 
commercial analysis, to confine attention, from the analytical point of view, almost 
wholly to the question of cordite and its ingredients is, in the reviewer’s opinion, an 
error of some magnitude. Cellulose nitrates have been dealt with concisely, and the 
necessary references to recent literature are included. The writer cannot, however, 
from his own experience, agree with the author’s statement that the Schultze- 
Tiemann method for the determination of nitrogen in guncotton gives results 0*1 per 
cent, to 0*2 per cent, higher than the Lunge nitrometer. On averaging a large 
number of comparative tests carried out by the same operator, the results are 
practically identical. The statement that all but the very low nitrated products of 
nitrocellulose are insoluble in pure alcohol is inaccurate. Collodion cotton, contain¬ 
ing from 12*0 to 12*3 per cent, of nitrogen, intended for the manufacture of blasting 
gelatine, cannot be classed as one of the lowest nitrates; yet a good collodion cotton, 
intended for this purpose, will have a solubility, in absolute alcohol, of nearly 50 per 
cent. Whilst on this snbject it should be mentioned that the author’s suggestion 
that the easiest method of determining the suitability of collodion cotton for blasting 
gelatine is to Investigate its viscosity in solvents, has only an academic interest. The 
only reliable laboratory test is to make a “jelly” with nitroglycerin containing 
2 to 3 per cent, of collodion cotton by heating the mixture in a small porcelain basin 
on the water-bath. The section upon nitroglycerin also includes notes upon dinitro- 
giycerin and the mixed esters of glycerol, and here it should be noted that on a 
single page four minus signs have been omitted in the data for freezing-points. 
Picric aeid has been dealt with at a length in excess of the requirements of explosives, 
but, as tinctorial chemistry had also to be considered, it was perhaps natural that 
this part of the article should have been expanded to deal with a number of tests for 
detecting traces of picric acid. In dealing with fulminate of mercury, the author has 
very wisely quoted, at considerable length, from Brownsdon’s work upon the analysis 
of cap composition. Under the heading of “ Stability Tests ” the well-worn paths of 
the Home Office Specification have been trodden once more, and the only point of 
interest here is that details of the heat-tests in use in the United States have also 
been included. The tests proposed by Guttmann, Spica, Yieille, Will, Bergmann, 
and Junk, and the German tests at 135° C., are shortly dealt with, and, in addition, 
the British Government silvered vessel test and the United States Army tests at 
115° G. are briefly referred to. The question of the detection of mercury in 
explosives has been dealt with by quoting verbatim Messrs. Dupr4’s methods from 
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the Annual Beporfc of the Inspectors of Explosives for 1907, and the microscopic test 
of Hargreaves and Rowe is also referred to. Among instances of uncorrected errors, 
the following may be mentioned: Wood pulp and starch are* stated to contain no 
oxygen. On p. 593 “saturated lime” should read “saturated brine,” and the 
maximum percentage of moisture allowed in M.D. cordite should be 1’5 per cent., 
and not 1 per cent. On p. 615 the word “ boiling ” should be “ heating.” 

Georoe W. MacDonald. 

Micro-Organisms and Fermentation. By Alfred Jorgensen. Translated by 
S. H. Davies, M.Sc. 1911. London: Charles Griffin and Co. Price 
15s. net. 

This new edition of Jorgensen’s well-known textbook is the fourth which has 
appeared in English, and is a translation of the fifth German edition published 
in 1909, The wide extent of the investigations made during the course of the last 
ten years has necessitated considerable increase in the bulk of the book, which may, 
indeed, be regarded more as a new work than as a new edition. 

The familiar characters of the previous issues are, however, retained, special 
attention being paid to the use of pure cultures of yeasts inaugurated by Hansen 
nearly thirty years ago. The work of the Danish school of micro-biologists is 
naturally accorded an important place, but that of other investigators also receives 
notice, although the discussion of the theory of fermentation contains no reference 
to the excellent work of Slator and only brief notices of the researches of Ehrlich 
% and of Harden and Young. * 

The author first gives a short account of the methods employed in the micro¬ 
scopical and physiological examination of micro-organisms, the subjects treated of 
including staining, sterilisation, antiseptics, nutrient media, pure cultures, etc. This 
section might have been greatly increased in value by the inclusion of a more detailed 
description of the technique adopted in the author’s laboratory. Next comes a dis¬ 
cussion of the procedure followed in the biological examination of air and water, 
principally with reference to the requirements of the brewery. Chapter III. deals 
with the actions and conditions of growth of zymogenic bacteria, and Chapter IY. 
with the occurrence and life-history of most of the common mould-fungi. 

The fifth section, occupying nearly one-half of the whole volume, is devoted to 
the yeasts, all the more important culture and wild varieties being considered in 
their relations to the fermentation industries. This part of the book gives, in 
addition, accounts of the history of fermentation and of the various investigations 
which have been carried out on variations in the Sacckaromycetes , the morphology 
and anatomy of yeast-cells, and a number of allied matters. A description is also 
given of the manner in which Hansen applied the phenomenon of spore-formation 
to the analysis of yeasts. 

Chapter VI., which has been considerably reduced in volume, deals briefly with 
the means employed for the preparation of mass-cultures of pure yeast for industrial 
purposes. 

The book will commend itself to all those who, enga 
distilling, do not desire to carry on their work in a mere 
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ground covered by the author is wide, and many of the questions dealt with are 
necessarily touched upon but lightly. But, even where this is the case, the brewer 
or distiller will be able to extract much valuable information and many suggestive 
hints on practical points. 

The quality of the translation is, on the whole, good; the grammar and nomen¬ 
clature are, it is true, faulty in places, but in no instance is the meaning obscure. 
Very few misprints are apparent. 

A feature which increases the usefulness of the book, and which was not 
included in any of the previous editions, is the provision of a subject-index. A fairly 
complete bibliography is also given. T. H. Pope. 

Physioo-Ohemioaii Tables. Vol. II. By John Castell-Evans. London; Charles 
Griffin and Co., Ltd. 1911. Pp. xiy+688. Price36s.net. 

This volume completes the work, and contains Part III, devoted to Physics* 
and Part IV., on Analytical Chemistry. The last section does not appear to be quite 
complete, as a number of tables which have appeared in current literature during 
the past few years, and which are of use to analysts, have not been included* 
Criticism on this point is disarmed by the fact that the work is a posthumous one. 

In the publishers* note the work is truly described “ as a fitting monument to the 
energy, perseverance, and deep devotion of the author,** and no one studying the 
book can fail to be struck by the thoroughness and intimate grasp of the subject 
displayed. It might be urged as a possible failing that the source of the tables is 
not given, but on reading carefully it becomes apparent that no table is simply 
copied; all have been carefully checked, and in very many, if not in all, cases 
recalculated. The authority for the figures is John Castell-Evans. The very tables 
themselves inspire confidence, and one instinctively comes to feel that the omission 
of the source does not matter and that the guarantee of the author is sufficient. 

The chief fault to be found with the work is also its greatest merit—its extreme 
accuracy. In very many eases, in a busy laboratory, a table is used to calculate 
results obtained under conditions which do not permit of more than three or four 
significant figures being reliable; Castell-Evans presents tables giving six, seven, or 
even nine figures, and their very bulk defeats the authors object The book is for ‘ 
the reference library, or for use when the utmost precautions to insure accuracy are 
used, but not one to lie upon the working bench for daily use. ' 

To review the Analytical portion seriatim—the tables of factors to convert 
weights of precipitates and c.e. of standard solution used into the constituent to be 
determined are unusually complete, but in some cases the factors are based on 
methods which are obsolete. Thus factors for volumetric boron estimation are given 
only for the method of titration with baryta till the solution is just clear of the 
turbidity which forms at first, while the method of titration in the presence of' 
polyhydric alcohols, which requires a factor just half that given, is ignored* Bor 
glycerol, Hehner’s bichromate method and Benedikt’s acetin method are not men¬ 
tioned, and none of the factors given, which are for methods now superseded by the 
above, apply. Ho other table requires comment till the section of Alcoholimetry is 
reached. This is a marvellous compilation, nearly complete, and a masterly review 
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of the work which has Been done, but all mention of proof spirit has been omitted 
Possibly this was intentional, and certainly most analysts will agree that “proof 
spirit ” is a relic of the barbarous past, but so long as it is a legal expression 
of alcoholic strength it should appear in alcohol tables. 

Much of the Physical portion will be of use to the analyst. Over 100 pages are 
devoted to specific gravities of solutions of almost every substance of usual occurrence, 
and such subjects as solubilities, viscosity, and surface-tension are treated of in a 
useful manner. The present volume, like its predecessor, is one which will well 
repay, not mere pernsal, but careful study by the analyst, as it will not only give 
him an insight into those branches of science of which more use might be made in 
analytical chemistry, but will show him where he can turn in case of need. 

H. Droop Richmond. 


V 

INSTITUTE OF CHEMISTRY. 

The Thirty-third Annual General Meeting of the Institute of Chemistry was held at 
30, Bloomsbury Square, on March 1, Dr. George Beilby, F.R.S., President, in 
the chair. 

After the routine business had been transacted, the President delivered his 
address. After referring to the losses of the Institute by death, mentioning 
especially Professor Campbell Brown, Mr. Michael Carteighe, and Mr. Oscar Gutt- 
mann, he dealt with the progress and work of the Institute. The membership 
continued steadily to increase, notwithstanding the high standard of the examina¬ 
tions; while the position of the Institute, as an organisation existing for public 
service, never stood so high as at the present time. Over 96 per cent, of the 
appointments of public analysts in the United Kingdom are held by Fellows of the 
Institute, the Final Examination in the Chemistry of Food and Drugs being con¬ 
ducted on lines prescribed by the Local Government Board, and specially 
recognised by them for these appointments 

The Council had under consideration the institution of a series of lectures, the 
object of which would be to bridge over the gap between academic training and 
practice Without depreciating the value of a broad scientific education, it was 
realised that students entirely trained in an academic atmosphere missed some of 
the advantages of the old system of private pupilage in the laboratories of practising 
Fellows or in works. This loss was met, in some instances, by students preparing 
for the Final Examination in such laboratories; but there was a need for a means of 
introducing something analogous to the clinical instruction afforded to medical 
students. It was proposed, therefore, to ask Fellows having expert knowledge to 
give lectures which would give students an insight into the actual work of the 
chemist, whether engaged in the application of his science to commerce and industry, 
or to the scientific control of the affairs of daily life. Apart from the value of the 
information which could be imparted by such experts, considerable advantage would 
accrue to the students from the mental contact with isuch men, while they would 
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acquire a proper sense of proportion in respect of the work of chemists in various 
branches of practice. 

The President then remarked on the successful working of the Appointments 
Register, by which means the Institute introduced properly qualified chemists to 
authorities and manufacturers requiring their services, and he acknowledged the 
valuable help given by the Honorary Corresponding Secretaries of the Institute to 
members taking up appointments in various parts of the Empire. 

Continuing, he referred to the appeal which had been made for funds for new 
buildings. It had been estimated that £15,000 would be required for this purpose, 
and the Council were able to record promises amounting to £7,566, of which about 
£5,000 had actually been received. This included contributions from four of the 
great city companies and from a few manufacturing firms. He hoped that others 
would show their appreciation of the work of the Institute in the same practical 
manner, and he appealed to. the Fellows and Associates themselves, as far as they 
were able, to promote the successful raising of the fund. 

Professor Meldola, in moving a vote of thanks to the President for his 
address, said it would give him much pleasure to see the Institute take an active 
part in the education of chemists, and he cordially supported the new departure as 
to the institution of the proposed lectures, which would make the student realise 
more fully the value of the practical side of his subject. The Institute had always 
been happy in the selection of its officers, and he (Professor Meldola) paid a high 
tribute to the services of Dr. Beilby, the present President, for his zeal and attention 
to the affairs of the Institute. 

The following Fellows were re-elected as Censors : Professor Percy F. Frankland, 
Mr. David Howard, Professor J. Millar Thomson, and Sir William Tilden. 

The following were elected Officers and Council: 

President —George Thomas Beilby, LL.D., F.R.S. 

Vice-Presidents. —Frank Clowes, D.Sc.; Percy Faraday Frankland, LL.D., 
Ph.D., F.R.S.; George McGowan, Ph.D.; Raphael Meldola, F.R.S.; John Millar 
Thomson, LL.D., F.R.S.; Sir William Augustus Tilden, D.Sc., F.R.S. 

Eon . Treasurer .—Alfred Gordon Salamon, A.R.S.M. 

Members of Council .—Francis William Frederick Arnaud ; Edward John Bevan ; 
Bertram Blount; William John Atkinson Butterfield, M.A. • Francis Howard Carr; 
Charles Edward Cassal; Alfred Ghaston Chapman ;* Arthur Crozier Claudet, A.R.S.M.; 
James Connah, B.Sc.; William Salvador Curphey; Cyril Dickinson, B.Sc.; James 
Johnston Dobbie, Ph.D,, LL.D., F.R.S.; William Porter Dreaper; John Alfred 
Foster ; Walter Charles Hancock, B.A.; Frank William Harbord, A.R.S.M.; 
Frederick Gowland Hopkins, M.A., M.B., D.Sc., F.R.S.; William Jackson Pope, 
M.A., M.Sc., F.R.S.; Thomas Slater Price, D.Sc., PhJD.; Charles Proctor; 
Sir Boverton Redwood, D.Sc.; Henry Droop Richmond; Alfred Smetham ; Edward 
William Yoelcker, A.R.S.M.: John White; Sydney Young, D.Sc., F.R.S.; William 
Maurice Gathome Young. 

* Mr. Chapman, who has been appointed examiner, has resigned his seat on the Council, and Sir 
Alexander Pedler, C.I.E./F.R.S., has been co-opted in his place. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


The ordinary meeting of the Society was held on Wednesday evening, April 5, 
in the Chemical Society’s Booms, Burlington House. The President, Mr. E.“W. 
Yoeleker, A.^LS.M,, F.I.G., occupied the chair. 

The minutes of the previous ordinary meeting were read and confirmed; 
Certificates of proposal for election to membership in favour of Messrs. H. G. 
Battye, G. D. Elsdon,B.Sc., N. Evers, B.Sc., A.I.C., and A. W, Knapp, B.Sc., F.LC,, 
were read for the second time; and a certificate in favour of Mr. Alfred Douglas 
Heywood, A.I.C., 73, High Street, Southend-on-Sea, chemist to the Hygienic Dairy 
Society, Salisbury, was read for the first time. 

Messrs. J. Clifford, A.B.C.S.L, C. H. La Wall, J. Connah, B.S<l, F.I.O., H. F. 
Knight, W. B. Mummery, F.I.C., and W. M. Seaber, B.Sc., FXO., were elected 
members of the Society. 

The following papers were read : “ The Analytical and Microscopical Examina¬ 
tion of Compound Liquorice Powder,” by G. E. Seott-Smith, F.I.C., and John 
Evans, F.LC.; “Note on Gerber’s ‘NeusaP Milk Test” and “ Note on Abnormal 
Cotton Cakes/' by John Golding, F.I.C.; “ A Further Contribution to the Question 
of Turpentine Substitutes/* by J. H. Ooste, F.I.C., and L. Myddelton Nash, F.LC.; 

“ Note on Almond and Apricot Kernel Oils "and “ Constants of Chicken and Turkey 
Fats,” by Baymond Boss, F.I.C., and Joseph Race, F.I.G. 

EXAMINATION OF SHREWSBURY AND KNAPP’S PROCESS FOR 
THE ESTIMATION OF COCOANUT OIL. 

By BAYMOND BOSS, F.I.O., JOSEPH RACE, FXO., and FRANK 
MAUDSLEY, B.Sc., FXG. 

^ “ ****' {Bead at the Meeting , March 1,1911.) 

Last year Messrs. Shrewsbury and Knapp described a process lor the estimation ri J 
cocoanut oil in tetter (Analyst, 1910, 35, 885). Although a considerable nsmter 
of English tetters were examined, very'few of foreign origin were investigate^* end! 
of the three example given in this latter division two were alasse4.ee qgqgfe j kw B.; 
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It therefore appeared advisable to examine a number of foreign butters and oocoanut 
oils by this process. The samples in question were obtained for us from the whole¬ 
sale market, and every possible precaution was taken to insure their authenticity. 
The following results were obtained : 


Butter. 

Shrewsbury 
and Knapp 
Figure. 

Iodine 

Value. 

Per Cent, 
of Triolein 
(calculated). 

Shrewsbury 
and Knapp 
Figure of 
Besidual Fats 
calculated at 
Triolein=28. 

Shrewsbury 
and Knapp 
Figure of 
Eesidual Fats 
calculated as 
Triolein=65. 

Finnish... . 

31-5 

41-3 

47-9 

18-1 

0-4 

Danish. 

30-0 

41*5 

48-0 

16*5 

-1-2 

Siberian . 

33-5 

38-7 

44-9 

210 

4-3 

Swedish 

380 

_ 

— 

. — 

— 

Irish Creamery . J 

32-0 

34-7 

40-2 

20-8 

60 

Irish Factory. 

35-5 

39-3 

45-6 

23-0 

5*9 

Irish Dairy . 

28-5 

39-1 

45-4 

16-0 

-10 

St. Ivel (English) 

30-5 

37-5 

43-5 

18-0 

2*2 

Kiel . 

31-5 

32-4 

37-6 

21-0 

7T 

Cocoanut stearine ...; 

138-5 

5-4 

6-3 

136-8 

-— 

Coeoanut oil (Ceylon)... 

170-5 

5-8 

6-7 

168-6 

— 

„ „ (Epicos).. | 

165-5 

6-5 

7-5 

163-4 

— 

„ „ (Cochin)... 

166-5 

6-6 

7-6 

164-1 

— 

„ „ (Colombo) 

168-5 

6-3 

7-3 

166-5 

— 

Cocoa butter. 

16-5 

31-2 

36-2 

6-4 

— 


Shrewsbury and Knapp (be. tit.) give 82 as a suggested maximum, but our 
results seem to point to a maximum of 35*5. 

The effect of variations of the amounts of triolein in butter is dwelt on by these 
authors. Our experience with triolein is distinctly unsatisfactory, as great variations 
in the number obtained occur. This is probably due to the fact that a really good 
separation of the fatty acids in the alcohol-water solution rarely takes place. With 
oleic acid, however, fairly uniform results were obtained, the figure varying from 
25 to 29*5 with the various samples at our disposal 

The figure 65 for triolein, and more so the somewhat higher ones obtained by us, 
must be excessive, because butters which differ considerably in their percentage of 
triolein as measured by the iodine value do not differ proportionately in their 
Shrewsbury and Knapp figure. This would not be likely if 65 or any higher figure 
were correct for triolein. Probably the number obtained by us for oleic acid is 
approximately right. 

In the table given above the percentage of triolein is calculated from the iodine 
absorption, and from this the Shrewsbury and Knapp number is obtained by calcula¬ 
tion for the residnal fats on the assumption of a Shrewsbury and Knapp figure for 
triolein of 28 for one column and 65, as given in their paper, for the other. From 
these it is evident that, if 65 were correct, no value could be assigned to anything 
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but the amount of oleie acid present, and the whole process would be no better than 
an iodine value. That this is not the case is seen from the table, where a rise in 
iodine absorption does not necessarily imply a rise in the Shrewsbury and Knapp 
figure. 

The constitution of the residual fatty acids after separation from the alcohol 
water solution is given below, and is rather interesting. It seems to point to 
proportional quantities of all the constituents being dissolved. The main factor in 
the Shrewsbury and Knapp figure would be dependent then, as contended by the 
authors, on the proportion of lower and more soluble fatty acids present: 


Residual Patty Acids. 


0 

Name. 

Iodine Value. 

Zeiss at 

45° C. 

Molecular 

Weight. 

Oleic Acid 
Per Cent 
(calculated). 

M-O. 

Finnish,. 

44-0 

31-5 

259-7 

49-0 

238-2 

Danish. 

47-0 

31-5 

259-1 

52-2 

234-1 

Siberian . 

1 40-2 

31-0 

263-3 

44-7 

248-3 

Irish Creamery 

395 

30-5 

264-0 

44-0 

250-0 

Irish Factory*. 

40-8 

31-5 

257-0 

45-3 

236-4 

Irish Dairy . 

43-2 

32-0 

261-3 

48-0 

2.42-3 

Swedish . 

— 

31-0 

— 

— 

— 


In considering the genuineness or otherwise of a butter, it is doubtless advisable 
not to rely entirely on any particular figure, but to consider the case as a whole. 
A figure that we have found to give instructive results is obtained by calculating the 
iodine value of the fatty acids to oleic acid, and from this the molecular weight of 
the residual fatty acids, by the following formulae : 

Iodine value per cent, x 10g =oIeie ^= 0 , 

90 

Molecular weight of residual fatty acids = ^^ 

where M — molecular weight of the fatty acids and 0= oleic acid per cent. The 
figure thus obtained for genuine butters is generally about 235, and the addition of 
cocoanut oil tends to reduce the figure considerably. 

We find that it is absolutely necessary to follow the process exactly as described 
by Shrewsbury and Knapp, especially as regards glycerol saponification. With 
alcoholic potash only extraordinarily high results were obtained; for example, 
Swedish butter gave 112, and Danish butter 77. If, however, the correct quantity of 
glycerol is added after saponification, the results are normal 

The method will probably be of use in helping to determine the approximate 
composition of margarine. Thus a high-class margarine, A, showed very different 
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results from a cheap one, B, and the former probably contained a considerable 
amount of cocoanut oil: 


| A. 

B, 

Zeiss butyro-refractometer (25° C.) . 

52-5 

61-0 

Sp. gr. (37-8° C.) .. . 

0-9097 

— 

Shrewsbury and Knapp figure . 

47*5 

19*5 

Koettstorfer value ... 

232-8 

204*9 

Per cent, of insoluble acids left iu funnel after 



Shrewsbury and Knapp.. 

65*8 

85*1 

Reiehert-Meissl . 

9*0 

4*7 

Polenske .. 

6*7 

1*4 

■ 


Mr. Knapp sends the following note: 

“ The figure given by us for triolein was obtained from a single sample, which 
had a butyro-refr&ctometer reading at 40° 0. of 59*0. Lewkowitsch gives 56*5 for 
pure triolein. I think it would add to the value of the several figures obtained by 
Messrs. Ross, Race, and Maudsley for oleic acid if they indicated the purity of their- 
samples. With regard to their calculation to show that 65 is too high a figure for 
triolein, it should be remembered that this calculation is based on the supposition 
that the various fatty acids do not interfere with each other’s solubility. In the 
process, we are actually dealing with the relative solubilities of oleic, etc., acids in 
the water-alcohol mixture and in the separated fatty acids. What is required is the 
figure which olein gives in presence of the other butter constituents, and the calcula¬ 
tion very usefully shows that 65 is too high for this figure. Mr. Shrewsbury and 
I would welcome 28 as the figure for olein, as it would increase the value of the 
process, and enable us to understand why both cocoanut-oil-free margarine and lard 
give lower Shrewsbury and Knapp figures than butter.” 


<Sr & & 3? 


THE ANALYTICAL AND MICROSCOPICAL EXAMINATION OF COMPOUND 

LIQUORICE POWDER. 


By G. E. SCOTT-SMITH, F.I.C., and JOHN EVANS, F.I.C. 


(Bead at the Meeting , April 5, 1911.) 


Compound liquorice powder, prepared in accordance with the directions of the British 
Pharmacopoeia, contains: 


Senna, in fine powder ... ... 

Liquorice root, in fine powder 
Fennel fruit, in fine powder ... 

Sublimed sulphur . 

Refined sugar, in powder 


Per Cent. 
16*7 
16*7 
8*8 
8*3 
50*0 


100*0 
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We understand that it is customary on the manufacturing scale to grind the 
whole ingredients into powder together, gradually sifting and returning the gruffe to 
the mill until they are reduced to a very low bulk, usually a few pounds. These are 
set aside and added to a succeeding batch, which is then treated in the same manner. 
By this process the correct ratio of the various ingredients is slightly altered, as the 
sulphur and sugar yield no gruffe, while the senna, liquorice, and fennel yield gruffe 
in varying quantities. 

During the last three years we have examined over 100 samples of compound 
liquorice powder, the majority of which were submitted by the Inspectors under the 
Sale of Pood and Drags Acts. We have been much impressed with the great 
diversity in appearance of the samples, and several instances of careless manufacture 
have come under our notice. In several samples the sulphur was present to the 
extent of 16 per cent.—that is, nearly double the quantity prescribed by the British 
Pharmaoopceia—whilst in other samples the sulphur was entirely omitted. Again, 
in our microscopical examination of several samples, the liquorice root was so pre¬ 
dominant that the senna and fennel were identified with difficulty, and might justly 
be described as traces. 

Many instances of gross adulteration with ground olive stones and ground 
almond shells have also come under our notice. These adulterants, we understand, 
find their way into compound liquorice powder through using foreign ground liquorice 
root, which is subject to these adulterations. 

Upon referring to the literature on the subject, we find that the following 
standards have been suggested : 

1. The Local Government Board (Ireland): Ash, 4*5 per cent. 

2. J. C. McWalter ( Pharm . J,, 1902, 69, 89): Moisture should be from 4 to 6 per 
cent.; ash, not above 5 per cent.; soluble ash, not exceeding 3 per cent. Not less 
than 4 per cent, should be dissolved in 70 per cent, alcohol 

3. C. G. Moor (“ Suggested Standards for Pood and Drugs,” p. 179): Water 
should not exceed 6 per cent.; ash should be about 4 to 5 per cent.; soluble ash 
about 2*5 per cent. 

4. H. W. Gadd ( Year-Book of Pharmacy , 1901, p. 390) gives the following results 
of analysis of three samples of compound liquorice powder: 



Moisture 
per Cent. 

i 

Ash 

per Gent, 

Soluble Ash 
per Cent 

Extractive in 
Tincture per Cent.* 

A 

635 

; 4-5 

2-80 

4-83 

B 

5-40 

j 4-5 

315 

3-73 

O 1 

4-15 

4-8 

2-68 

4-47 


5. J. P. Iiverseege (Tear-Book of Pharmacy , 1906, p. 269): The amount of rib 
found in twenty-one samples was 3*8 to 6*4 per cent. This author suggests a method 

* The tincture was prepared by macerating 5 grms. of the pevdor m H 
alcohol. ' i ;; ■,, ■■■ : ■ a 'j i .»\ U !■£ * S 



200 SCOTT-SMT!?H AND EVANS : 

of analysis by extracting the powder first with strong alcohol; then with carbon 
bisulphide, to obtain the sulphur; and finally with water, to obtain the sugar. 

The amount of moisture in the samples examined by us varied from 3*7 to 
4*2 per cent. 

The following table shows the amount of ash found in commercial samples ; 




Maximum. ! 

Minimum. 

Average. 

Total ash ... 


6-78 

4-36 

535 

Insoluble ash 


3-98 

1-62 

2-54 

Soluble ash... 

. 

3-20 

2-48 

2*80 


Several samples not included in the above table contained abnormal proportions 
of total ash, even amounting to 8*5 per cent. In all these samples the ash insoluble 
in hydrochloric acid (sand) was excessive, amounting to nearly 4 per cent. In our 
opinion these samples were prepared from inferior or improperly cleaned drugs. 

The disturbing action of the sulphur on the total and insoluble ash, due to the 
combination of the sulphur with the mineral constituents of senna, liquorice, and 
fennel, was pointed out by one of us in a previous paper (. Phann . 1905, 74, 363). 

The presence of sulphur in the preparation not only causes an increase of total 
ash over the actual amount of mineral matter present in the several ingredients, but 
it also converts some of the insoluble into soluble ash. 

The following table will illustrate this point: 



; Compound 

Liquorice Powder. 

B. P. 

' 

Compound Liquorice Powder 
without Sulphur -f 8 per Cent. 
Extra Sugar. 

Total ash 


4-66 

3-75 

Insoluble ash 

. 

1-68 

2-76 

Soluble ash ... 

... 

2-98 

1 0-99 


These two samples were prepared from the same ingredients. 

Thus it will be seen that the percentage of soluble ash is of no value in detecting 
exhausted drugs in compound liquorice powder; even if exhausted drugs had been 
employed, the percentage of soluble ash would still be raised, due to the conversion of 
the insoluble carbonate into soluble sulphides and sulphates. Again, the amount of 
extractive matter yielded to 70 per cent, alcohol, as suggested by some observers, is 
of little value for detecting the presence of exhausted ingredients, as the whole of 
the sugar is soluble in 70 per cent, alcohol; thus the alcoholic extract would contain 
a large amount of sugar, together with a smaller amount of extractive matter from 
the drugs, and a slight vacation in the proportion of sugar would vitiate the results. 
Sugar is soluble even in 95 per cent, alcohol. 

The determination of the sulphur presents no special difficulty. The following 
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is the method employed by us : One grm. of the powder is treated with 15 to 20 c.e. 
of concentrated nitric acid and heated; and if the sulphur fuses, a small quantity 
of bromine is added. When oxidation is complete, hydrochloric acid is added, and 
evaporated to remove excess of nitric acid, diluted with water, and filtered from 
any siliceous matter, and finally precipitated as barium sulphate. The amount of 
sulphur actually present, either as sulphates or organic sulphur, in the senna, 
liquorice, and fennel, is very small, and may be neglected. The determination of 
the sulphur by means of carbon bisulphide cannot, in our experience, be relied on, 
as commercial samples of sublimed sulphur are not always completely soluble in 
this reagent. 

Before entering upon the consideration of the adulteration of compound liquorice 
powder with foreign vegetable powders, it is necessary that we should be thoroughly 
acquainted with the microscopic characters of those ingredients of which it is 
composed. The media employed by us in the routine microscopical examination of 
compound liquorice powder are water, glycerine, and a strong solution of chloral 
hydrate (50 grins, in 20 c.c. of water). Iodine water is also used for the better 
observation of the starch granules. 

The histology of the senna leaf presents many characters by which it can be 
easily identified, even in such a complex mixture as compound liquorice powder. 
It has an iso-bilateral structure—that is, there is palisade tissue on both the upper 
and under surfaces—and between the two palisade tissues there is a layer of spongy 
parenchyma. It has peculiar hairs scattered over both the lower and upper surfaces. 
These hairs are one-ceiled and conical, they may be straight or curved, and are 
usually slightly contracted at the base. They are thick-walled and have a warty 
appearance. The stomata are surrounded by two large cells, which are parallel 
to the ostiole or opening of the stomata, and as a rule one of these cells is much 
larger than the other. The epidermal tissue is further characterised by the scars of 
fallen hairs and the peculiar radiating arrangement of the cells surrounding the base 
of the hair. Besides the foregoing, elements derived from the bundles of the midrib 
and veins possess certain characteristics. Thus, in a longitudinal section of a leaf 
bundle, wood vessels are followed by pericylic fibres, and outside these comes a 
single layer of parenchymatous cells containing prismatic crystals of calcium oxalate. 
Though the presence of these crystal cells is not strictly diagnostic, a strip of the 
senna leaf bundle can always be recognised in a microscopic preparation of powdered 
serrna by the sequence of the elements—namely, wood vessels, pericylic fibres, and a 
single row of cells containing prismatic crystals. 

The British Pharmacopoeia describes liquorice root as the peeled root and peeled 
subterranean stem of Glycyrrhiza glabra. It is this decorticated portion that should 
be used in fee manufacture of galenical preparations. It contains about SO per cent, 
of starch, and fee predominating feature of powdered liquorice root, when examined 
microscopically, is fee abundance of starch granules. These granules vary both in 
outline and size, and present no distinct hilum or markinga They vary in oatfina 
from circular to elongated ellipses, but the majority are circular or elliptical. In 
size they vary from 
the granules have ev 
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root is further^ by groups of thick-walled yellowish fibres and large 

thick-walled yellow-pitted vessels. The yellow colouring matter of liquorice root is 
almost entirely situated in the fibres and vessels. The best fibres of liquorice root 
are accompanied by regular rows of cells containing single prismatic crystals of 
oxalate, 

Pennel is the dried ripe fruit of Fcmiculum ccvpillace'itm (N.O. Umbelliferae), and 
cqn@st^£ two readily separated meriearps. Each meriearp has five primary ridges, 
and in^Jransverse section shows six large vittse, or oil canals. In the powder, 
fragmentlof the vittse are easily recognised by their dark brown colour. Powdered 
fennel may be identified by the presence of large parenchymatous cells with spiral or 
reticulate thickening. The cells of the endosperm are polygonal in shape and have 
rather thick walls, and contains aleurone grains, oil globules, etc. Starch is absent. 
Groins of narrow elongated cells, arranged parallel to one another, are also seen in 
the ponder; they are derived from the inner epidermis of the fruit. The fragments 
of vessels, sclerenchymatous fibres and tracheids, are derived from the fibro-vascular 
bundles of the fruit, and from the carpophore and pedicel of the fruit. 

Mention was made earlier that some of the adulterants we had met with 
consisted of ground olive stones and ground almond shells. Pig. IY. is a character¬ 
istic example of compound liquorice powder adulterated with ground olive stones. 
The elements of senna, liquorice, and fennel are shown, and 
observed peculiar sclerenchymatous cells which are foreign to an 
of compound liquorice powder, and characteristic of such things 
stones, and almond shells. 

Discussion. 

Mr. C. A. Hum said that the ash of powdered Alexandrian senna was’ higher 
by 1 or per cent, than that of Tinnevelly senna. In a sample of Compound 
liquorice powder which he had examined for a special purpose, the ash, calculated 
from the ash contents of the several constituents, worked out at 3*79 per cent., while 
the compound powder yielded 4*25 per cent, of ash. The question of purity Or 
genuineness was only likely to arise with the cheapest qualities of compound 
liquorice powder, which would certainly be made with Tinnevelly senna. 

Mr. F. W. Richabbson said that he had not found the proportion of ash to be 
of any great assistance, bnt it was very useful to examine microscopically the fibre 
obtained after treatment with dilute acid and alkali. This fibre generally amounted 
to about 16 per cent. The proportion of matter soluble in water, apart from the 
sugar, was usually about 12 per cent., and a determination of the total soluble 
matter, which with the sugar should amount to about 62 per cent., was also very 
useful It might be mentioned that the proportion of sulphur even in genuine 
samples was liable to considerable variation, since the powder was sometimes com¬ 
paratively coarse, and separation of the ingredients occurred. 


in addition will be 


as olive stones* date 







Fig. II, 



a , Los«iTri>is.iL Section of Liqvoiuce Root. 

b , Starch Granvi es. 



Fig. III. 









Fig IV 



a, Epidermis of Senna Leaf. g . Starch Granules of Liquorice Root. 

&, Hairs and Fragments of Hairs of Senna. h > Endosperm of Fennel Fruit. 

c , Portion of Epidermis with Stoma. £, Cells of Mesocarp of Fennel. 

d , Fragment of Fibro-vascular Bundle of l 3 Inner Epidermis of Pericarp of Fennel. 

Senna. in , Portion of Vitta, or Oil Canal. 

e , Portions of Vessels of Liquorice Root. n . Isolated Stone Cells Foreign to Liquorici 

/, Sclerenchymatous Fibres of Liquorice Powder. 

Root. 
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*■ THE “ NEUSAL ” MILK TEST* 

By J. GOLDING, F.I.C. 

(Bead at the Meeting , April 5, 1911.) 

The difficulties which the “ Neusal” milk test (invented by 0. Wendler) is designed i 
#to overcome do not exist for the analyst working in his own laboratory. Certain points J 
^ chemical interest are, however, brought out by an investigation of the method, 
and also the greatly-extended use to which the mechanical testing’of milk is now put, 
frequently involves the calling in of expert advice on the methods chosen and 
the results obtained* 

It is only necessary to mention, as an example, the valuable work done by the 
Milk Becord Societies, where men are employed to travel round a circuit of farms 
testing and weighing the milk from each cow in the herd both night and morning, to 
give an instance of a case where great advantage would accrue were it possible to 
replace the large quantities of sulphuric acid required for Gerber’s acid test by some 
more portable reagent. To meet this difficulty various methods have been tried, 

" such as the “ Sin-acid ” method, and Gerber’s “ Sal ” method. In these, solutions of 
alkaline mixtures of salts were used with amyl or butyl alcohol (added separately), to 
dissolve the milk. I 

In, 1905 I investigated these methods, and came to the conclusion that both 
methods were unreliable, because, when the milk is dissolved with an alkaline 
solution, the fat which separates consists not only of butter-fat, as in Gerber’s acid 
method, but that the volume is swollen by the alcohol which the fat dissolves from 
these alkaline solutions of the milk. For this reason slight inaccuracies which 
could hardly be avoided in measuring the alcohol resulted in considerable variations 
in the volume of fat to be read off; also, there was nothing to show that this had 
taken place. Allowance is made in Gerber’s “ Sal ” method by taking 10 e.e. of the 5 
milk in the same bottles in which 11 e.c. were required for the add test, Variations 
of 0*5 to l*5|C.e. of the amyl alcohol Made no difference in the add test, but in the 
“ Sal ”■ test such variations caused the fat layer to be more than doubled, it ss, 
therefore, not surprising that these methods have not replaced the older add 


at of Dr. G. Wendler for the “ Neusal ” method states that fee milk is 
Mixture consisting of .one or more salts of a hydroxybenzde add 
(c#., a sucrate, and a htt-clarifying agent (butyl alofeol);fee 

^| ^| fa|5 separating from the milk is then" measured. The salt it sent out m a 


[ fpG grms., which is directed to be dissdvedfeTOl M The 
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tion. The total volume of the solution obtained by dissolving the alcohol in the salt 
solution is about 1,000 e.c. 

Two sizes of butyrometer tubes are supplied; to the smaller of these 2 c.c. of 
this “Neusal” solution are added, and 4*85 c.c. of milk. To the larger 4 c.c. of 
“ Neusal ” solution, and 9*7 c.c. of milk. The bottles are then corked, well shaken, 
and placed in water at 50° 0. for four minutes, shaken again, and spun in the centri¬ 
fugal machine for three minutes. It is then directed to place them in water at 45° C. 
for three minutes, after which the fat may be read off. If the acid butyrometers are 
to be used, the “ Neusal ” solution is diluted with an equal volume of water, and 
12 c.c. of the mixture used with 9*7 c.c. of milk. 

The sodium salicylate and butyl alcohol completely digest the milk at this 
temperature, and a very clear reading of the fat is obtained. Examples of the 
results obtained are given in the following table : 

Table I. 


Sulphuric Acid. 

~ 

— 

— 

10 c.c. 

Rose Gottlieb ( a ). 

Milk. 

4'85 c.c. 

9*7 c.e. 

9*7 c.c. 

11 c.c. 

Extraction (b). 

“ Neusal.” 

2c.c. 

4 c.c. 

12 c.c. diluted. 




Small Tubes. 

Medium. 

Large. 

Acid. 



/ 3-75 

3*75 

3-70 

3-75 

3-82 (a) 

JxLltK, JLNG. JL ... 

\3-85 

3*80 

3-70 

3-75 

3-82 (6) 

Nn 0 

/ 3’45 

3*45 

3-45 

3-40 

3-56 (a) 

„ llO. i ... 

\ 3-40 

* 3*45 

3-45 

3-45 

3-54 ( b) 

„ No. 3 

4-55 

4*45 

— 

4-50 

4-57 (6) 

„ No. 4 ... 

1-45 

— 

— 

_ 

1-53 (6) 

„ No. 5 ... 

300 

3*00 

3-15 

3-00 

3-00 (6) 

„ No. 6 ... 

: 

-- 

■ — 

6-00 

6-00 

6-09 (b) 


I find that it is necessary to read the “ Neusal ” tubes to the bottom of the 
meniscus, while with the acid tubes I get results agreeing most nearly with the 
extraction method by reading to the middle of the meniscus. The “ Neusal ” tubes 
seem to require slightly longer spinning than the acid tubes; but if they are not spun 
sufficiently, a pearly appearance is seen at the bottom of the fatty layer, which 
serves as a valuable warning. Similar results are reported by M. Siegfeld in the 
Molkerei-Zeitung for May, 1910. 

It is obvious from the fact that 9*7 e.c. of milk are taken in the same tubes in 
which 11 c c. are taken for the acid method, and in both the same volume of fat is 
read off that in this method as with the “Sal” methodjwe are reading off a volume of 
fat plus dissolved alcohol; and, as would be expected, experiments in which varying 
quantities of “ Neusal ” were taken with the same quantity of milk showed this to 
be the case. 
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Table II. —Acid Butybometeb Tubes taken with Milk containing 
3*8 pee Cent, op Fat. 


“ Neusal.” 

Water. 

! 

Milk, 

Fat. 

c.c. 

C.C. ! 

c.c. 

Per Cent. 

5-5 

6-5 ! 

9-7 

3-40 

6-0 

60 

9-7 

3-75 

65 

5-5 

9-7 

3-80 

7-0 

5-0 

9-7 

3-90 

7-5 

4-5 

9-7 

3-90 


The experiments were repeated in tabes to which 0*5 ac. of melted batter-fat 
had been added (see Table III.). 

Table III.—0*5 c.c. Buttek-Fat at 50° C., taken in Gerbbb Tubes with— 


Water. 

Dilute 
“ Neusal.” 

•‘Nensal 5 ’ 

Alcohol. 

50 per Cent. 
HjS0 4 . 

1 per Gent. 
HsSO^ 

1 per Cent. 
NaOB. 

Fat. 

21-5 

_ 


. 


L 

3-60 

9-5 

12-0 

— 

— 

— 

— 

4-50 

15-5 

6*0 

— 

— 

— 

— 

3-70 

_ 

21*5 

— 

— 

— 

— — 

5-35 

19-5 

— 

2 

— 

— 

— 

4-50 

_ 

— 

2 

19*5 

— 

— 

3-60 

— 

— 

2 

— 

19*5 

— 

4-50 

— 

— 

2 ! 
. 1 

— 1 

1 

i 

19-5 

4-50 


Table IV. —Effect of Vabying the Quantity of Alcohol : Milk op 3 peb Cent. ; 
Fat, 9*7 c.c. *, 88 Gbms. of Sodium Salicylate Mixtube dissolved in 
200 c.c. of Wateb. 


Solution. 

Water. 

Alcohol. 

Result 

c.c. 

5 

c.c. 

about 6 

c.c. 

less than 1*4 

cloudy fat 

5 

„ 6 

1*4 

3 per cent, fat 

5 

„ 6 

1*5 

3 per cent, fat, clear 

5 

„ 6 

1-6 

3 per cent, fat 

5 

„ 6 

1-8 

3*5 per cent, slightly milky 

5 

„ 6 

2-0 

3*8 „ „ ,* 

5 

„ 6 

2-5 

5 per cent, cloudy 

5 

■ „ 5 . 

3-0 

! 

about 6 per cent cloudy 
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The variations are not so great as when more alkaline solutions are used (over 
7 per cent, obtained). The table shows that the fat dissolves the alcohol from the 
solution. Varying the quantity of <f Neusal ” salt produced no alteration in the per- 
centage of fat even if the quantity recommended was doubled; with less salt the 
readings of fat could not be obtained. In these experiments the alcohol was added 
separately (1-6 c.c.). The effect of varying the quantity of alcohol is shown in 
Table IV. 

In conclusion, while the method gives satisfactory results when the exact 
quantity of alcohol is used, the fact that it is not pure fat which is being measured, 
but a solution, the volume of which will vary with the quantity of alcohol used, 
makes the method inferior in accuracy to the acid Gerber method, a fault which is 
likely to be increased if it is put into the hands of inexperienced persons. On the 
other hand, it is cheaper, safer, and more portable, and might be safely recommended 
to dairy farmers and others, to replace the acid method where this offers serious dis¬ 
advantages ; but the introduction of another possible error will prevent it from 
replacing the original Gerber method for more accurate work, though the method is 
a great advance on the previous alkaline methods. 

Discussion. 

Mr. Richmond remarked that the fact that the method depended upon the 
differential solubility of iso-butyl alcohol in the fat and in the aqueous portion 
seemed to be a disadvantage. According to Mr. Golding’s figures, the butyl alcohol 
appeared to be twice as soluble in the fat as in the aqueous portion, and it was 
obvious that such approximation to correctness as was obtained was due simply and 
solely to strict adherence to the conditions specified. This meant that one was 
entirely in the hands of the manufacturers, and, since the composition of the reagents 
in such cases was generally more or less secret, there was no means of ascertaining 
for oneself whether the correct conditions were really being fulfilled. The acid 
method was much more reliable, but here also, even in experienced hands, the 
results were liable to vary, as was instanced by the fact that, whereas Mr, Golding 
obtained correct results by reading half-way down the meniscus, he (Mr. Richmond) 
found it necessary to read, if anything, a little below the meniscus. Both Mr. Gold¬ 
ing and himself knew what were the causes of these differences and could allow for 
them, but the unskilled person could not. As a matter of fact, all these methods— 
even the acid method—were merely approximate ones, and although in trained hands 
they might be satisfactory, the results were necessarily less trustworthy than those 
of actual analysis. 

Mr. Golding said that the difference in the reading point was probably due to 
the faet that, while he used a hand-worked apparatus, Mr. Richmond had the advan¬ 
tage of mechanical power, and thus probably was able to extract the fat more 
completely. 
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A FURTHER CONTRIBUTION TO THE QUESTION OF TURPENTINE 

SUBSTITUTES. 

By J. H. COSTE, RIG., and L. MYDDELTON NASH, F.I.C. 

( Bead at the Meeting , April 5, 1911.) 

Thebe is abundant evidence of the presence of cyclic hydrocarbons (benzene and its 
homologues) in greater or less amount in petroleum from almost all sources* In 
some varieties the proportion is very considerable. The examination by one of us 
of several materials sold as turpentine substitutes showed that these substances 
contained large percentages of such hydrocarbons, in addition to the more commonly 
recognised paraffins or cyclo-paraffins (Analyst, 1910, 35, 438). The limiting effect 
of aromatic hydrocarbons on the process. proposed by R W. Richardson and 
J. L. Bowen (/. Soc . Ghem. Ind, t 1908, 27, 613) was indicated, and the intelligent 
application of Armstrong's method of polymerisation was advocated. It was shown 
that diluted sulphuric acid of the strength recommended by that author (J. Soc. 
Ghem . Ind. t 1882, 1, 480) had but little action on the turpentine substitutes then 
examined. 

Richardson and J. E. R Whitaker (J. Soc. Ghem. Jnd., 1911, 30,115), in a later 
paper, agree with us that certain petroleums contain very appreciable amounts of 
benzene homologues, but apparently consider that only in Borneo petroleum is their 
amount worth taking into account. They state that the products of American 
petroleum are by far the most extensively used for adulterating turpentine, that for 
a year no Borneo spirit has been imported into Europe, and that they have never 
met with any turpentine substitute or turpentine adulterant composed of Borneo 
spirit. 

In our experience, based on a knowledge of the materials in the London 
market, Roumanian spirit is by far the most extensively used for this purpose, 
although some American and Borneo spirit is also used. The reason is that the 
yield of “ spirit ” is greater (in the proportion of about 7 : 4) from Roumanian petro¬ 
leum than from American, which, on the other hand, yields a better burning oiL 

There is on the market a large quantity of pure Borneo spirit which is suitable for, 
and is used as, a turpentine substitute or adulterant About 5,000 tons a year are 
imported, of which some 3,000 tons are used for this purpose. It is true, however, 
that no Borneo crude oil has been imported recently, as it is now distilled on the 
spot. The Borneo oil and spirit now being obtained are entirely different from that 
obtained a few years ago, the wells being sunk very much deeper and yielding a much 
lighter oiL 

We agree that petroleum spirit, and not crude petroleum (by which is probably 
meant burning oil, crude petroleum being a thick brown liquid), is used to adulterate 
turpentine. The burning off is not nearly sufficiently volatile for the purpose. 
American petroleum (burning oil) on distillation would only yield 90 per cent, at 

* Steo&rt (J. Soc, Okem. Ind ., 1000. IS, SS9). Poai1906, 25, 2 U ; 1907,%968 ).,mmrnM 
and Hausmami (ibid., 1907, % 1182). Edekana (ibid.. 1908, 27. 493). 

( J . Ohem . Soc., 1907, 11«0> ' : ' ! - --H ’ i i;, 5 j ; iiiil f i 
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about 330° CJ.; whereas the petroleum spirit suitable for turpentine substitute would 
yield 90 per cent, at about 210° C., and an ordinary good turpentine substitute will 
yield 95 per cent, at about 210° 0., and, in the case of Borneo spirit at a somewhat 
lower temperature. 

Benzene, which is mentioned as a possible adulterant, should be out of the 
question, on account of its inflammability. Turpentine containing even 10 per cent, 
of benzene inflames at the ordinary temperature, and serious trouble with insurance 
companies and carriers would arise, to say nothing of the danger of making and 
using varnishes and paints with such spirit. Bor the same reason “ gasolene,” which 
Biehardson and Whitaker also mention, and with which they have made various 
experiments, is an equally improbable adulterant. It is unlikely that spirit flashing 
below 73° F. is used for this purpose. 

Biehardson and Whitaker apparently realise that the use of a physical method 
of analysis is only possible in very restricted cases, when the nature of the con¬ 
stituents is accurately known and their amounts only are in doubt. They have 
supplemented the original method, which was probably sound in the simple 
case assumed by them by a chemical one which is certainly useful. They deter¬ 
mine the “ barium sulphate coefficient,’ 7 which is a measure of the amount of 
sulphonation occurring when the liquid is treated with sulphuric acid under certain 
definite conditions. Their figures seem to show that under these conditions the 
sulphonation (of benzene) is not complete, as the amount of barium sulphate obtained 
is less even than that required for toluene. Experiments with Borneo and American 
petroleum and with American turpentine, which are quoted by them, show that 
whereas Borneo oil contains a large amount of constituents which can be sul- 
phonated, American oil contains less, but still a notable amount, as does American 
turpentine (cymene, probably, formed by the action of the acid itself). 

As no considerable amount of constituents boiling below 140° F. has been found 
by us, the presence of benzene or toluene is, apart from the commercial considerations 
already set forth, improbable in turpentine substitutes or adulterants, and, in our 
opinion, it is not desirable to return either of these hydrocarbons as present without 
direct proof of their presence. For these reasons we cannot consider the examples 
given by Biehardson and Whitaker of analyses of mixtures containing benzene as 
in any way representing those likely to occur* in practice, nor do we think that with 
unknown constituents it would be possible to return analyses in the form given by 
them— i.e. y as percentages of turpentine, petroleum, gasolene, and benzene—but only 
as terpenes, homologues of benzene, and paraffins and cyclo-paraffins. 

The separation from turpentine by fractional distillation of any adulterant likely 
to be employed is highly improbable of accomplishment, if not absolutely impossible. 

In all cases where a sample of turpentine is suspected, its “ close flash ” (Abel 
test) should be taken. This figure for the pure article has not been found in the 
authors* experience to vary more than a few degrees, and all samples which they have 
examined have a close flash of 90° to 94° F. Any departure from these figures will 
make it necessary to examine the turpentine very closely. The simplest method, 

* We use advisedly the expression <{ likely to occur,” since neither of us has for some years found an 
adulterated sample of turpentine. 
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however, to determine whether or not the sample is pure is simply to shake it, when 
any froth will indicate that the turpentine is impure, and suggest the presence of 
petroleum adulterants (Nash, Analyst, 1908, 33, 231; 1909, 34, 151). Coal-tar 
benzene does not give any froth, but, as previously stated, this could not be used. 

Distillation of the sample will also give valuable information, as most turpentine 
substitutes and adulterants show a considerable rise in temperature towards the end 
of the distillation. Old and oxidised turpentine may also show a considerable rise, 
on account of the large amount of “ residue ” contained. A difference of as much as 
13° C. has been noticed by one of us in the temperature at which the 95 per cent, 
fraction distilled in the case of two samples taken from bulk—deliveries of genuine 
American turpentine—the residue being respectively 4 per cent, and 1*9 per cent. 
An examination of the residue will show at once whether the rise was caused by 
petroleum spirit or by oxidation of the turpentine. We give the results of the 
examination of a few samples of turpentine substitutes obtained recently, which 
appear to be of special interest. 

Table I. 


1 

Borneo Spirit. j 

Roumanian Spirit. 

^15*5° 0. 





D 15*5°C.. 

0-8116 

0-8190 

0-8000 

0-8060 

N d 20° G. 

14548 

1-4538 

1-4432 

1-4448 

Flash-point (Abel). 

81° F. 

95° F. 

96° F. 

97° F. 

Behaviour on Nitration: 





Lower oily layer,*per cent, volume 

60 

52 

30 

28 

Distillation (in Wurtz Flask): 





10 per cent, over at . 

148-5° G. 

1590° G. 

1590° G. 

165-5° C. 

20 „ „ . 

1500 

160-5 

1610 

1670 

30 ,) » 

1510 

162-5 

1630 

172-0 

40 „ „ . 

152-5 

164-5 

165-5 

1750 

50 „ „ . 

1540 

167-5 

1680 

1790 

60 „ „ . 

1560 

1700 

1710 

1830 

70 „ „ . 

158-5 

174-5 

174-5 

1880 

80 „ „ . 

1620 

180-5 

1800 

1930 

90 „ „ . 

168-5 

1900 

190-5 

202-5 

95 „ „ . 

174-5 

2000 

2030 

2120 


These are typical of the materials now in common use as turpentine substi¬ 
tutes, and in physical and chemical properties are similar to other earlier samples 
examined by us (Coste, Analyst, he . ciL), and to several recently obtained from 
ordinary trade sources. They are obviously mixtures of aromatic and aliphatic 
hydrocarbons cont aining considerable proportions of the former class of bodies. It 
has been shown that such mixtures are very little acted on by diluted sulphuric add 
of the strengths recommended by Armstrong; and as it appeared desirable to make 
certain that this behaviour was not affected by the presence of terpenes, the following 
series of experiments was made. 

* This is an approximate indkatioa of the sBKxemt of aiW&atie } l ; - j 
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Measured quantities (from 100 to 200 c.e.) of mixtures of American turpentine 
and turpentine substitutes, such as are actually used, were treated with the diluted 
acids used by Armstrong for polymerisation, the treatment with the stronger acid 
being repeated as advised by him. The modification, suggested by Morrell (J* Soc . 
Ghem. Ind 1910, 29, 241) was adopted, but in view of the probable presence of 
aromatic hydrocarbons treatment with strong acid was omitted, it being sought to 
confine the action to one of polymerisation. The results are given in Table II. 

It was found in 1910 that the average loss suffered by turpentine substitutes 
when treated as above was 3 per cent. Armstrong states that about 5 per cent, of 
unpolymerisable liquid is left by pure American turpentine. If desired, the per¬ 
centages of terpenes and of other hydrocarbons found can be corrected for these 
amounts. "We give these corrected results in the third column. The correction is 
naturally less accurate when the proportion of either constituent is very small. 


Table II. 



i 

Volume Percentage of 
Adulterant. 

Volume Percentage of 
Unpolymerised Distillate, 

: 

Corrected Volume Per¬ 
centage of Adulterant. 

I. 

35 

36-5 

34*5 

ii. ! 

12 

15-2 

11-5 

III. ! 

90 

90-9 

92-2 

IV. 

75 

73-5 

74-6 

V. 

16 

19-3 

15-8 

71. 

5 

8-2 

3-7 

YII. 

20 

23-0 

19-8 


These results confirm those previously obtained by us and those of Morrell 
(be, oit). 

Finally we conclude that— 

1. The substances most likely to be used to adulterate turpentine are those which 
are sold on a large scale as substitutes for it. 

2. These are in most cases prepared from such varieties of petroleum as yield, 
in the fractions which are of suitable volatility, large proportions of aromatic hydro¬ 
carbons. 

3. Such mixtures of hydrocarbons as are mentioned above are, either alone or 
in the presence of terpenes, but very slightly affected by sulphuric acid of a strength 
sufficient to effect the polymerisation of the normal constituents of American turpen¬ 
tine, and that this circumstance affords the best means of their separation* and the 
estimation of their amount. 

4. The admixture of these substances with turpentine has such an effect on its 
volatility and surface tension as to render the flash-point + (Abel close test) and 
frothing test the best means of detecting their presence. The latter test also gives 

* IJf® note that Bichardson.and Whitaker fully appreciate the qualitative value of this process, 

T The close flash, of turpentine substitutes has been found by us to range between 74° and 104° 
and therefore a normal “flash n does not necessarily preclude adulteration. 
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useful quantitative indications under certain circumstances (Nash, Analyst, 1909, 34, 
151), Fractional distillation should also be carried out. 

5. The proportion of aromatic hydrocarbons in mixtures from -which terpenes 
have been removed can be estimated approximately by either a method of nitration, 
as used by Steuart, Jones, and Wootton and Cost© ; or one of sulphonation, as used 
by Richardson and Whitaker, and suggested also by Coste. 


Discussion. 

Mr. Chapman asked if the authors could say what was the general view held by 
turpentine users as to whether the presence of pine-wood oil—the oil distilled 
directly from the wood—should be regarded as an adulteration or not. 

Mr. Costs said that in the London County Council v. Holzapfel it was held 
that any mixture which contained a substance coming within the definition of 
petroleum laid down in the Petroleum Acts, and of which the flash-point was below 
73° F., must be regarded as petroleum to which such Acts apply,* so that many of 
the adulterated samples referred to by Mr. Richardson could not lawfully be stored 
except under licence from the authority administering the Petroleum Acts, and 
therefore, as had been indicated in the paper, the conditions with which Mr. Riehard- 
son had to deal were somewhat unusual. With regard to the Armstrong process, 
their point was rather that the turpentine substitutes ordinarily sold at the present 
time contained large proportions of aromatic hydrocarbons, and that, this being the 
case, it was injudicious to employ any treatment with sulphuric acid that could 
cause the sulphonation of such hydrocarbons. Jacobsen and Ivan Levinstein had 
shown that ordinary concentrated sulphuric acid would dissolve, with sulphonation, 
both m- and o-xylene in the cold, and many other hydrocarbons were similarly 
sulphonated; so that, in using Armstrongs process for the purpose of determining 
modern turpentine substitutes in turpentine, one must be careful that the chemical 
processes going on were understood, or one might be sulphonating the hydrocarbons, 
and possibly forming additive compounds of any olefines that might be present. 

Mr. Nash said that he had mot found American turpentine coming into this 
country to be adulterated with pine-wood spirit. This spirit, when properly rectified, 
yielded an excellent white product, very similar in physical properties to American 
turpentine, and personally he should be inclined to use it almost as readily as 
American turpentine. Nevertheless, it was, of course, not turpentine, and if he found 
American turpentine to contain it he should feel bound to say that it was not pure 
American turpentine. 

Mr; Chapman asked if Mr. Nash had found the Herzfeld test for pine-wood oil 
to be satisfactory. He (Mr. Chapman) had recently met with some samples, which 
he believed to be pine-wood oil, which did not give the reaction. 

Mr. Nash said that so far as he knew the Herzfeld test was satisfactory. A 
strong reaction was given by Finnish and Russian turpentine, or by any turpentine 
distilled from the wood. With regard to Roumanian spirit, he had been informed by 

* This decision is adopted by Order in Council of May 7,1907, whereby the Acts are made teV apply 
to any mixture of petroleum with any ether substance, . Statutory gules and Orders* 48$. 
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some of the largest suppliers of turpentine substitutes in this country that the spirit 
they used was Roumanian spirit, the reason being that American petroleum yielded 
better burning oil than Roumanian, and also that Roumanian oil yielded far more 
spirit than American. He was surprised to hear from Mr. Richardson that benzene 
and gasoline were used in the North, because light spirits were much in demand for 
motors, etc., and the heavier kinds were much more suitable for turpentine 
substitutes. 

Messrs. F. W. Richardson and J. E, F. Whitaker send the following note: 
We are at a loss to understand the remark that no spirit flashing below 73° F.— 
hence no gasoline—is used, or that benzol, on account of its inflammability, is likely 
to be employed for the adulteration of turpentines; but Messrs. Coste and Nash 
say that they have not met with an adulterated sample of turpentine for some years, 
and as we have analysed a number of commercially adulterated turpentines we speak 
from actual experience. 

We have analysed several so-called “ turpentines ” which flashed at the ordinary 
temperature and which contained gasoline. We only suggest the possibility of the 
use of benzol on account of its very low price—so low that motorists have turned to 
it as a cheap substitute for petrol. The adulterator does not concern himself with 
possible difficulties with insurance companies as long as he sells his material. We 
do not affirm the possibility of always being able to separate turpentine adulterants 
by mere fractional distillation. By using Young's still head we can absolutely 
separate gasoline and also benzol with fair accuracy from turpentine which has a 
much higher distilling temperature. In the absence of Borneo spirit and Roumanian 
spirit, hitherto not found by us in use as turpentine substitutes—an absence proved 
by the low barium sulphate coefficient—we do maintain that the Richardson and 
Bowen method of calculation, using the refractive indices of the fractional distillates, 
gives good results. American petroleum products are used in quite overwhelming 
proportion to any others for turpentine adulteration. In certain- cases it would no 
doubt be advisable to classify the constituents of a mixture as described by Messrs. 
Coste and Nash; but most of the adulterated samples we have examined have 
allowed of a more popular grouping, “ gasoline ” and “ petroleum ” representing 
paraffins coming over on distillation at well-defined temperatures, the amounts being 
calculated from the data given by the distillates. 

The term “ cyclo-paraffins ” might be very confusing to the non-chemical mind. 
The authors agree with us that fi< distillation of the sample will also give valuable 
information.” 

The Richardson-Whitaker methods allow the analyst to make a classification 
of the constituents of an adulterated turpentine in such a manner as to give a good 
general idea of the nature and amounts of the adulterants—not merely a division into 
turpentines and paraffins. 


J* dib? A 
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“ CONSTANTS OF CHICKEN AND TURKEY FATS.” 


By BAYMOND BOSS, E.I.C., and JOSEPH BAGE, F.I.C. 


(Bead at the Meeting, April o, 1911.) 


In the following table a number of constants for chicken fat and turkey fat are 
given: 

Fat. Fatty Acids. 


Sp. gr., 100 ° F. 

Chicken, 

0*9065 

Koettstorfer. 

204*6 

Molecular weight 

— 

Iodine value (Wijs).. 

71*5 

Beichert Meissl . 

1*8 

Polenske number 

2*1 

Acetyl value. 

— 

(Eicinoleic acid, per cent.) ... 

— 

Hehner value . 

94*6 

Melting-point, 0 C. 

23 to 27 

Zeiss at 50° 0. 

47*5 

Eefractive Index, 50° C.: 



Nd 1*45760 
Nc 1*45503 
Nf 1*46359 
Ng 1*46862 


Turkey. 

0*9090 

Chicken. 
... 0*8866 

Turkey. 

... 0-8990 

191*6 

... 208*3 

... 195-0 

— 

... 270-0 

... 287-0 

66*4 

73*6 

70-7 

3*8 

— 

— 

1*6 

— 

... — 

— 

25*4 

18-4 

— 

13*7 

9-9 

95*1 

— 

— 

31 to 32 

27 to 30 

... 37 to 38 

460 

36*5 

32-5 


1*44854 

1*44592 

1*45433 

1*45952 



The fats were optically inactive. 

An examination of the fat from fowls which had died of overfeeding invariably 
Bhowed a higher Zeiss number and iodine value than the normal values given above. 
This result is generally brought about by the use of too much heating food. 

The formulae used for calculating rieinoleic acid and triricinolein were respectively 
as under: 


100 A 

Eicinoleic acid in fatty acids ■= 4 ^55 _ 34 V 

100 A 

Triricinolein in °il= ^ (15 9~l - A) 

A = Acetyl value. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Composition of the Pulp of Cassia Fistula. L. C. Griebel. ( Zeitsch . 
Untersuch. Nahr. Genussm., 1911, 21, 283-288.)—The results given in the following 
table were obtained on the analysis of various samples of cassia pulp: 


The Dry Substance contained— 



Water. 

Soluble | 
Extract. 

Insoluble 

Matters. 

Invert 

Sugar. 

Sucrose. 

Sugar -Tree 
Extract. 

' 

Ash. 

Eaw commercial pulp 
after removal of 

Per Cent. 

Per Cent, i 

Per Cent 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

seeds and tissue ... 
Haw pulp, free from 

14-99 

92-22 ; 

7-78 

i 

. 16-42 

53-13 

22*67 

4-02 

seeds and tissue... 

19-89 

90-01 j 

9-99 

6-79 

61-13 

22-09 

5-67 

Ditto . 

Purified pulp from 

14-39 

93-68 

6-32 

7-05 

66-31 

20-31 

3-98 

same pods as No. 2 
Pulp No. 4, plus 
25 per cent, sucrose 
Commercial purified 

41-42 

92-18 

7-82 

10-64 

57-22 

24-82 

4-68 

33-27 

93-81 

. 6-19 

7-12 

72-36 

14-33 

2-91 

pulp 

25-99 

92-42 

7-58 

51-81 

l 

26*25 

14-36 

2-82 


These results show that the presence of added sucrose is most plainly indicated 
by the quantities of ash and sugar-free extract, the sucrose-content affording but 
little indication of the admixture. Sample No. 6 was of abnormal composition ; it 
did not contain added sucrose or lactose, and the author is at present unable to give an 
explanation of the figures obtained. The aqueous extract of cassia pulp was found 
to contain, in addition to sucrose and invert sugar, citric acid, tannin, pectinous 
substances, and yellow and brown colouring matters. W. P. S. 

Quantity of Husk and Gem in Cocoa Products. H. Huss. {Zeitsch. 
Untersuch . Nahr . Genussm 1911, 21, 94-101.)—The author has examined a large 
number of samples of cocoa prepared in different factories, and finds that the better 
qualities of the product are practically free from husk and germ. He considers that 
manufacturers should have no difficulty in preparing cocoa-mass containing not more 
than 2 per cent, of husk and germ; the cocoa manufactured from-such cocoa-mass 
would contain less than 3 per cent, of husk and germ. The manufacturers separate 
the huBk and germ from the beans by means of machinery, and obtain products 
which consist of almost pure kernel, germ, and husk respectively. The table given 
below shows the amount of germ and husk present in the various fractions thus 
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obtained, some manufacturers separating the cocoa into more fractions than do 
others: 



Factory 1. 

Trinidad 

Beans. 

Factory 2. 

Bahia and St. 
Thome Beans, 

Factory 3. 

St Thom£ 
Beans. 

Factory 4. 

Mired Beans. 

Factory 5. 

Trinidad and 
Caracas Beans. 

Factory 6. 

St Thom£ 
Beans. 


Husk 

per 

Cent. 

Germ 

per 

Cent. 

Husk 

per 

Cent. 

Germ 

per 

Cent. 

Husk j Germ 
per j per 
Cent. I Cent. 

Husk 

& 

Germ 

Per 

Cent 

Husk 

Cent 

Germ 

per 

Cent 

Husk 

per 

Cent 

Germ 

per 

Cent 

Fraction 1. 

1*3 

0*05 

_ 


1*6 j 0*01 

0*38 

0-005 

0*12 

0*25 

1*60 

0*05 

Fraction 2 ... ... 

1*0 

0*01 

— 

— 

0*01 i 1*5 

0-28 

0*005 

0*20 

10*0 

25*0 

1*5 

Fraction 3 ... ... 

1-8 

0*20 

— 

— 

— ! — 

0*40 

2*0 

■ — 

— 

— 

_ 

Fraction 4. 

140 

7*50 

0*30 

0*02 

— — 

0*50 

31*0 

— 

— 

— 

_ 

Fraction 5. 

35 0 ; 

_ 

0*75 

5*65 

— | — 

— 

— 

— 

— 

— 

— 

Fraction 6. 

i 

— 

10*0 

— 

— 1 — 

— 

: 

— 

—' 

— 

! — 



Factory 7. 

Mixed Beans, 

Factory S. 

Si Thome 
Beans. 

Factory 9. 

Arriba Beans. 

Factory 10. 

St Thome 
Beans. 

Factory 11. 


Husk 

per 

Cent. 

Germ 

per 

Cent. 

Husk 

per 

Cent. 

Germ 

per 

Cent. 

Husk 

& 

Germ 

& 

Husk 

per 

Cent. 

Germ 

per 

Cent 

Husk 

& 

Germ 

per 

Cent 

Fraction 1 . 

0*5 

0*05 

1*8 

0*13 

0*01 

0*02 

0 01 

0*10 

T 

_ 

Fraction 2 . 

20*0 

30*0 

3*0 

5*0 

1*50 

8*0 

7*57 

0*45 

2-0 

15*0 

Fraction 3 . 

_ 

— 

— 

_ 

— 

_ 

21*4 

0*27 j 

— 

— 

Fraction 4 . 

— 

— 

— 

— 

— 

— 

8*0 

2*0 | 

— 

— 


The fractions containing much husk and germ are used only for the preparation 
of cheaper qualities of chocolate. The following method is described for the 
approximate estimation of husk and germ in cocoa; it depends on the fact that 
all the cocoa tissue, starch, etc., is dyed by the colour known as Brilliant Blue, 
whilst the mucilaginous cells of the husk and the tissue of the germ remain 
uncoloured. Congo red is also added, in order to dye particles of the inner skin of 
the bean which may be present, and the addition of the colour Soudan III. dyes 
the fatty droplets. The reagents employed are prepared as follows: Congo red, 
1 per cent aqueous solution; Brilliant Blue, 1 grm. of the colour dissolved in a 
mixture of 20 grms. of glycerol and 80 grms. of water ; Soudan III., 0*1 grm. of the 
colour dissolved in a mixture of 50 grms. of glycerol and 50 grms. of 95 per cent 
alcohol. A quantity of from 0*01 to 0*05 grm. of the cocoa or chocolate is rubbed 
down on a microscope slide with a drop of the Soudan solution, and the mixture is 
heated gently. A drop of the Congo red solution is now added, and, after the lapse 
of about one minute, 1 or 2 drops of the Brilliant Blue are well mixed with the mass. 
A hot cover-glass is then placed over the slide, and the specimen is examined under 
the microscope. It will be observed that the oil-drops are coloured reddish-ydkwf 
and the particles of the inner skin red. Starch cells are coloured Hue. The tmefc 
and germ tissue which may be present are not coloured, and are readily deteeted in 
the blue or violet-coloured field. The quantity of hssk i 
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estimated by comparing the slide with similarly treated specimens of cocoa containing 
known amounts of these two substances. W. P. S. 

Estimation of the Boughing* Value of Flour. A. A. Besson. (Cham. Zeit , 
1911, 35, 245-246.) —Arragon has described two methods for the estimation of the 
u doughing value ” of flour: first by the addition of increasing quantities of flour to 
a fixed quantity of water, secondly by adding water to a fixed quantity of flour. The 
second is the better method, and the first always gives higher values. The author 
has endeavoured to standardise the second method and to investigate the sources of 
error. If too much water be added all at once, the results are too high; if the water 
be added too gradually, they are too low. These errors are due to irregularity of 
composition of the dough. Very energetic kneading is necessary, using the whole 
hand, especially the palm, the dough being squeezed with the tips of the fingers 
pressing tightly against the palm. 150 or 200 grms. of flour are treated with 50 per 
cent, of water, added all at once, in a large porcelain basin. .,. With the help of a glass 
stirrer a dough is made as stiff as possible. The rod is withdrawn, wiped with the 
hand, and the dough is kneaded to break down all dry portions, with the further 
addition of as much water as may be necessary, until all portions are uniformly 
wetted. The process is complete when a dough is obtained which no longer sticks 
to the fingers. If the first experiment shows that 50 per cent, of water is too much, 
the trial must be repeated with less. The dough is finally scraped together with a 
spatula and weighed. The results of three determinations should agree to within 
1 per cent, of added water. Allowance should be made for variations in the 
percentage of moisture in the original flour, and results expressed in terms of dry 
substance. The laboratory estimations are accurately comparative, but in no way 
correspond with the actual proportions of water used in the practical preparation of 
baker’s dough. For instance, a flour absorbing 45*6 per cent, of water in the 
laboratory was mixed with 72 per cent, in the bakehouse. J . F. B. 

Detection of Fusel Oil in Brandy. E. Herzog*. (Zeitsck Untersuch . Nakr. 
Genussm, 1911, 21, 280-282.) — The reaction described by Hollander ( Ghem . 
ZenirctibL, 1910, 1 , 671) is found by the author to be simply a test for furfural and 
not for amyl alcohol; it is, moreover, not a very sensitive test for furfuraL Benzal- 
dehyde, fennel oil, and cinnamon oil also give a green coloration with the test. 

W. P. 8 . 

Cause of the Poisonous Properties of Certain Brands of German 
Margarine. W. Plueker. ( Zeitsck . Untersuch Nahr . Genussm., 1911, 21, 257-265.)— 
Many cases of vomiting and abdominal pains having been caused by the consumption 
of certain brands of margarine manufactured by a German firm, the author carried 
out a number of chemical and physiological experiments with the margarines, with 
the object of ascertaining the nature of the substance,. present in the fats, which 
produced the above-mentioned symptoms. The active substance was found to be a 
non-volatile, hydroxy fatty acid; the physiological action of this fatty acid was 
similar to those of crotonic acid and an acid obtained from curcas oil. The margarine 
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wae optically active, a 10 per cent, solution showing a rotation of 0-70°in a 100 mm. 
tube; in this respect the margarine resembled croton oil bat not cnreas oil, which 
is inactive. The author has also examined another fat, cardamom or marotty fat, 
which acts as an emetic and is optically active. The objectionable properties of the 
margarine were most probably due to the presence of a quantity of one of the oils 
mentioned. W. P. S. 

Estimation of Potassium Nitrate in Meat. E. Polenske and 0. Kopke. 
{Arbeit EaiserL Gesimdheitsamte, 1911, 36, 291-296.)—The authors find that Stuber’s 
modification of the Schlosing-Wagner method for the estimation of nitrates yields 
trustworthy results when applied to the estimation of saltpetre in meat; this method 
consists in converting the nitric acid into nitric oxide by boiling the nitrate solution 
(in this case the aqueous extract of the meat) with hydrochloric acid and ferrous 
chloride, and measuring the volume of the nitric oxide liberated. A similar method, 
proposed by Pfyl, in which the liberated nitric oxide is not measured, but oxidised 
with permanganate, the excess of the latter being then titrated, also gives accurate 
results, but Stuber’s method is recommended as being more simple. The “ nitron ” 
method (Analyst, 1905, 30, 256), or the same as modified by Pa&l and Mehrtens 
(Analyst, 1906, 31, 405), and methods which depend on the conversion of the nitric 
acid into ammonia, yield inaccurate results, the former because of the interfering 
action of chlorides, which are not removed completely by lead acetate, and the latter 
because an aqueous extract of meat yields ammonia when distilled in the presence of 
an alkali or magnesia, even if nitrates be absent (<?/. Analyst, 1910, 35, 206). 

w. p; a 

Seychelles Cinnamon Bark. J. Meyer. {Arbeit. Eaiserl Gesundhdtsamte f 
1911, 36, 372-381.)—The following resuite were obtained in the analysis of a 
sample of cinnamon bark obtained from the Seychelles Islands: 


! The Cinnamon Oil 
l contained— 



Ash. 

Alcohol ! Cinnamon 

Crude 



istraot 

Oil. 

Fibre. 

EagenoL j 

Cinnamic 

Aldehyde. 



Per Cent. 

Per Cent, 

Per Cent. 

Per Cent. 


Per Cent. 

Mixed bark 

Thin, young bark, 2-5 to 

5-50 

10-37 : 

1-12 

38-1 

| Per Cent. 

— 

4 mm. thick . 

Thick, old bark, 7 to 12 

614 

12-10 1 

1-76 

| 39-1 

j 


71*2 

mm. thick . 

5-00 

9-50 

0-90 

37-5 

14-5 ! 

68*2 

Ditto, ditto ; Inner layer 

7-59 

15-50 

2-68 

40*0 

16*5 

73*5 

„ „ Middle layer 1 

— 

— - 

0-96 

| 33*6 

17*3 

72-6 

„ „ Outer layer 

4-56 

7-94 

j 0-36 

19*5 

15*7 

60*1 


These results are very similar to those yielded by Ceylon cinnamon. The odour 
of the oil is somewhat different to that' of the o3 obtained i&m 
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the latter oil containing from 4 to 8 per cent, of eugenol, and from 65 to 75 per cent, 
of aldehyde. The chief difference between these two kinds of cinnamon lies in the 
fact that Ceylon cinnamon is practically freed from the outer bark before exportation. 
This cork layer found on the Seychelles bark is almost worthless as a spice, but the 
other portions of the bark are valuable. W. P. S. 

Detection of the Use of Alkali Carbonates in Cheese Manufacture, 
H* Hoft. ( Milchwirtsch . ZentralbL , 1911, 7, 25-31.) 

Composition of Goats’ Milk, and the Detection of Goats’ Milk in Cows’ 
Milk* H* Hager. {Milchwirtsch. ZentralbL , 1911, 7, 19-24.)—The following were 
the average results obtained on the analysis of 200 samples of goats’ milk: 
Sp. gr. } 1*0324; fat, 3*8 per cent.; solids-not-fat, 9’02 per cent. The presence of 
not less than 10 per cent, of goats’ milk in cows’ milk may be detected by the 
behaviour of the casein towards concentrated ammonia,; the latter dissolves the 
casein of cows’ milk, whilst the casein of goats’ .milk simply swells up without 
dissolving. 

Preservation of Fruit Juices with Hydrofluoric Acid, R, Cohn. 

(Zeitsck. offentl. Chem 1911, 17, 2-12.) 

Adulteration of Linseed Cakes and Linseed Meals in Belgium* L. 
Bussard. (Ann. Falsify 1911, 4 , 30-31.) — The principal adulterants found were 
rice meal, cottonseed meal, earthnut meal, linseed offal, and sand. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Relative Proportions of Arsenic in Marine Algae and Products derived 
from them. E. Tassilly and J. Leroide* (Bull. Soc. Gh£m. 7 1911 [iv.], 9, 
63-66.) —The authors confirm the conclusion of Gautier (Bull. Soc. Chim M 1903 [iii.], 
29 , 38 and 863), that arsenie is a normal constituent of certain algae, though a small 
proportion of the arsenie found in commercial products derived from them no doubt 
has its origin in the chemicals used in their manufacture. These commercial 
processes are partly secret; but when they are imitated so far as is possible, using 
chemicals which are either free from arsenic or of which the arsenic content is very 
small, and known accurately, it is found that the whole of the arsenic in the algae 
finds its way into the finished product. The following figures are given to show the 
proportion of arsenic in certain species of marine algae and fungi, the proportion for 
any one species being fairly constant. The figures represent mgrms. of arsenie 
per 100 grms, of the samples, which contained 20 to 30 per cent, of water, and had 
been washed with water until the washings were free from chloride : 


Ghondrm crispus ... ... ... ... 0*070 

Fueus vesiculosus .0*0lt) 

Corsican moss . ... ... 0*025 

Laminaria digitata ... . 0*050 

„ saccharina .0*010 

„ flexkaulis .0*010 


G. C. J. 
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Bacteriological Investigation of Soil. T. Remy and G. Rosing* 
(ZentralbL /, Bakter. u, Parasitenk 1911, 29, 36-77; through Cham . ZentmlbL , 
1911,1, 921-922.)—It was found that the composition of a soil had an unmistakable 
influence upon the decomposition of peptone, both vegetable nutrient substances and 
other constituents of the soil playing a part in the process. Thus the mixture of 
humic compounds and silica, obtained by extracting the soil with hydrochloric acid, 
has a very stimulative effect upon the decomposition, although in many soils there 
appear to be compounds soluble in water which have a restrictive influence. This 
influence of the soil constituents is not so pronounced, however, as entirely to 
outweigh the influence of the biological factors. Under the conditions of the 
experiments loam had a much greater decomposing action than river sand upon 
peptone. The intensity of the decomposition of peptone and the putrefaction of 
albumin, both in soil and in nutrient solutions, stood in manifest relationship to the 
degree of aeration. Thus, in drawing any conclusions as to the biological capacity 
of the soil from the degree of decomposition of peptone, the values obtained only 
hold good for the particular conditions of the experiment For testing the putre¬ 
factive capacity of a soil, nutrient media are prepared containing 1 per cent, of pure 
gelatin, 0'1 per cent, each of potassium phosphate, magnesium sulphate, and sodium 
carbonate, and the sterilised aqueous extract of 10 per cent of the soil. The 
nutrient solution thus obtained is divided into portions of 50 ex., and inoculated 
with the extract obtained by shaking Ol to 0*25 grm. of the soil in physiological salt 
solution. The cultivation temperature should not exceed 20° G. After seven or 
eight days an estimation is made of the amount of nitrogen displacable by magnesium 
oxide, but there is no perceptible loss of total nitrogen during the decomposition. 
More decisive data may be obtained by determining the course of putrefaction in a 
small sample of the soil For this purpose the slightly dried soil is mixed with 
1 per cent, of gelatin, and introduced in quantities of 500 to 1,000 grms. into covered 
glass basins, the proportion of moisture being then maintained at about 60 per cent, 
of the water capacity as estimated by Wahnsch&ffe’s method. The basins are 
allowed to stand for a week at about 20° 0., and the total and ammoniac&l nitrogen 
in the soil then estimated. It might also be advantageous to estimate the amount 
of nitrogen soluble in water saturated with carbon dioxide in the manner devised by 
Mitseherlich. G. A, M. 


Bacteriological Method of Estimating Available Organic Nitrogen. 
J. M. MeCandless and F. C. Atkinson. ( J. Ini. and Eng . Chm., 1911, 3,174- 
175.)—The method employed depends upon the observation of the amount of 
ammonia produced by the action of soil bacteria on the soluble and insoluble 
proteins of the material under examination (c/. also Lipman, J. Ind . and Eng. Ghem^ 
2, 146). One grm, of the sample is washed with hot water on a filter, and the 
filtrate made up to 500 c.c. The total nitrogen, and nitrogen as free and saline 


ammonia, are estimated on portions of this solution. A known quantity of soil is 
next shaken up with the aqueous extract of the material, and a series of definite 
portions of the filtered liquid incubated for 210 hours at 88? to 40° G., both under 
aerobic and anaerobic conditions. In the tetter ease the 
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free from nitrates and nitrites. The insoluble residue from the sample is also 
incubated with 50 c.c. of a liquid containing soil bacteria, prepared by shaking the 
soil with a solution containing 0*1 per cent, potassium phosphate, 0*2 sodium 
chloride, 0*05 magnesium sulphate, and 0*005 calcium chloride. This incubation 
is extended over twenty-six days, the daily increase in soluble ammonia being 
determined by using one of the series of flasks prepared. The authors’ experi¬ 
ments show that the bacteria concerned convert the insoluble proteins first into 
a soluble form, subsequently decomposing the soluble substances into ammonia. 
Experiments with cottonseed meal, for example, containing 8*20 per cent, of total 
nitrogen expressed as ammonia, showed this material to contain nitrogen (as NH 3 ) 
1*01 per cent, in the aqueous solution, of which 0*78 per cent, was water-soluble 
organic nitrogen (as NHg), Incubation for 210 hours as described produced 0*22 per 
cent, of ammonia from the water-soluble organic nitrogen, and 2*09 per cent, nitrogen 
(as NH 8 ) remained insoluble after twenty-six days’ incubation, while 5*10 per cent, 
was rendered soluble by this treatment. A. R, T. 

Biological Examination of Honey (Enzymes). E. Moreau. (Ann. 
Falsify 1911,4,65-66.)—The presence of catalase, amylase, and invertase, was detected 
in twenty samples of French honey examined, but anaeroxydases and aeroxydases 
were absent. The largest quantities of catalase were present in those honeys which 
contained considerable amounts of proteins, from 4 to 6 c.c. of oxygen being liberated 
from hydrogen peroxide in twenty-four hours by the action of the catalase present in 
5 grms. of the honey. With other samples the volume of oxygen liberated varied 
from 0*3 to 0*7 c.c. The honeys containing most catalase also contained the greater 
quantities of amylase, as was shown by their action on starch paste. The invertase 
was detected by means of its action on sucrose, the enzyme being first precipitated 
from the honey with alcohol. (Cf. Analyst, 1910, 35, 165, 259.) W. P. S. 

Method for the Estimation of Small Variations in the .Quantity of 
Calcium contained in Blood. N. Voorhoeve. (. Biochem . Zeitsch, 1911, 31, 
195-206.)—The method proposed depends on the fact that blood does not coagulate 
when all the calcium present has been precipitated by the addition of ammonium 
oxalate. In carrying out the process, a small syringe is one-half filled with a 0*9 per 
cent, sodium chloride solution containing 229 mgrms. of crystallised ammonium 
oxalate per 100 c.c.; the needle of the syringe is then inserted into a vein and the 
other half of the syringe is filled with blood, the total volume of the syringe being 
5 c.c. The mixture of blood and sodium chloride-ammonium oxalate solution is now 
transferred from the syringe to a watch-glass, well mixed, and kept for twenty-four 
hours in an atmosphere saturated with water vapour. Portions of £ c.c. are then 
removed to a number of watch-glasses and mixed with different quantities of a 
calcium chloride solution containing SO mgrms. of calcium oxide per 100 c.c. The 
watch-glasses are then placed in a chamber the atmosphere in which is saturated 
with water vapour, and after the lapse of twenty hours the contents of the glasses 
are examined. The point at which coagulation just takes place having been found, 
the quantity of calcium in the blood is easily calculated, since. 100 c.c. of the 
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ammonium oxalate solution are capable of precipitating 90 mgrms. of calcium oxide, 
and the quantities of calcium oxide introduced as calcium chloride solution are 
known. The coagulating point may also be observed by drawing the mixtures of 
oxalate-blood and calcium chloride into capillary tubes; these are placed hori¬ 
zontally for twenty hours, after the ends have been sealed with paraffin wax, and 
then examined in a vertical position. If coagulation has not taken place, the red 
corpuscles settle to the lower end of the tubes. W. P. S. 

Note on the Bulgarian Bacillus. J. Effpont. (Comptes rend., 1911,152, 
463-465.)—Bacilli isolated by the author from six medicinal preparations of laeto- 
bacilline differ in their chemical action on milk and peptone from the Bulgarian 
bacillus of the Pasteur Institute. The latter acidifies milk strongly, forms little 
volatile acid, and has but a slight action on casein even after thirty days’ incubation; 
whereas lacto-b&cilline organisms are strongly proteolytic and produce far less acid, 
most of which is volatile, and leave the milk as a clear yellow solution. The Bulgarian 
bacillus was not present in any of the medicinal preparations examined, all of which 
showed strong proteolytic activity. The author considers the organisms to be really 
alike, the above differences being due to biochemical variation arising from the 
conditions of culture. The Bulgarian bacillus retains all its characters when grown 
in normal milk, but is much changed by variation in the aeration and acidity of the 
medium. Thus, in a culture containing peptone, calcium carbonate, and glucose, the 
Bulgarian bacillus behaves like a normal lactic ferment till sil the sugar is used up. 
If at this stage the whole is kept for a fortnight, a spore film-formation occurs, and 
the culture then gives all the reactions of the lacto-bacilline preparations. The 
author points out that the therapeutic applications of the Bulgarian bacillus have 
been made with pharmaceutical preparations, such as the laeto-bacillines examined, 
and not with the true Bulgarian bacillus. The effects obtained cannot, therefore, 
be attributed to the lactic acid, which is hardly produced at all, but are due to the 
proteolytic action. H. F. E. H. 


Behaviour of Sehardinger’s Beagent towards Colostrum, B. Bernhardt 
and E. Siebold. (Biochem. Eeitsch., 1911, 31, 294-320.)—The milk (colostrum) 
yielded by cows immediately after calving, and frequently that yielded during the 
next few days, decolorises Schardinger’s reagent (formaldehyde and methylene- 
blue; cf. Analyst, 1908, 28, 32), although somewhat feebly. The first true milk 
from the cow, however, does not as a rule decolorise the reagent, and only after 
the lapse of from three to eight weeks after calving does the milk again give a 
positive’ reaction. This period of inactivity exhibited by the milk varies greatly in 
length with different cows; the reason is not known, but it is ascertained that the 
suckling of the calf does not cause the variation. The amount of enzyme, reductase. 


in a milk is not dependent cm the quantity of fat present, and it is never quite absent 
from milk at any part of the lactation period. Milk mixed withcoloetrum decolorise© 
the reagent more rapidly than does the same milk when mixed with water, and the ; 
difference in behaviour of milk at the beginning and. and of lact&fckin towards the 
reagent is merely due* to the- amount of enzyme 
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activity of the enzyme, A definite quantity of the enzyme is necessary to decolorise 
a given amount of the reagent. Illness of the cow and inflammation of the udder 
influence the reaction. The first milk drawn from a cow contains less of the enzyme 
than does that obtained at the end of the milking operation, and different teats of 
the same cow may yield quantities of milk containing different amounts of the 
enzyme; as a general rule, however, 10 c.c. of milk from a healthy cow at the latter 
part of the lactation period will decolorise 1 c.c. of the reagent within from four to 
twelve minutes. 

The enzyme is formed in the udder, and milk obtained under sterile conditions 
from a cow behaves exactly the same towards the reagent as does that obtained by 
ordinary milking. Temperatures above 65° C. destroy the activity of the enzyme. 
The highest temperature at which the enzyme decolorises the reagent is 65° C. in 
the case of milk yielded towards the end of lactation, and 45° C. for milk at the 
beginning of the lactation period (Analyst, 1909, 34,352). The presence of bacteria 
in milk causes, after a time, an increase in the activity of the milk towards the 
reagent, this being due to the production of enzymes by the bacteria. W. P. 8. 

On the Peroxydase of Cow’s Milk and its Detection by Means of the 
p.phenylenediamine Test. E. Nicolas. (Bull Soc. Chim „ 1911 [iv.], 9, 266- 
269.) —Bordas and Touplain have expressed the opinion that the coloration obtained 
when milk is treated with certain reagents (guaiacum, p.phenylenediaJmine, etc.), 
in the presence of hydrogen peroxide, may be attributed to the action of the casein 
on the hydrogen peroxide, and not to the presence of a peroxydase in the milk. The 
author, however, shows that, whilst precipitated and boiled casein is capable of pro- 
ducing a blue coloration with p.phenylenediamine and hydrogen peroxide, it is the 
hydrogen peroxide which first reacts with the p.phenylenediamine, and that the casein 
only combines with the product formed to give the blue coloration. This reaction 
only takes place between the hydrogen peroxide and the reagent when the former is 
used in the form of a concentrated solution. The coloration is not obtained with 
casein if only 2 drops of hydrogen peroxide diluted previously with nine times its 
volume of water be used, but the addition of a trace of a solution containing a per- 
oxydase (aqueous extract of bran) causes the immediate development of the colora¬ 
tion. It is therefore important, in applying the test for the purpose of distinguishing 
between heated and unheated milk, to employ diluted hydrogen peroxide. 

W. P. 8. 

Haemoglobin Preparations. M. Vogtherr. (Zeitsch. offentl Ghem., 1911, 
17,41-45; through Ghem . Zmtralbl , 1911, 1, 1013.) —In the case of haemoglobin 
preparations two conditions are of special importance: the haemoglobin must be 
readily and completely soluble in water, and must preserve its physiological and 
chemical qualities as far as possible unaltered; for instance, it must not have under¬ 
gone decomposition into haematoglobnlin and haematin. Further, the haemoglobin 
should he present, as far as possible, in the form of oxyhaemoglobin; this should not 
have suffered undue conversion into methsemoglobin and haemochromogen. Analytical 
determinations comprise estimations of water, ash, iron, nitrogen, solubility and the 
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observation of the spectroscopic characters. Among a series of samples examined, one 
preparation showed the best values for nitrogen and the proportion of blood-colouring 
matter; the ungronnd modification showed the smallest alteration as regards the 
oxygen constituent. Haemoglobin carbonate preparations are distinguished by excel¬ 
lent solubility, but undergo decomposition under the action of carbon dioxide. The 
percentage of moisture in the samples ranged from 5*94 to 7*92. In 100 parts of dry 
substance were found: Nitrogenous matter, 90*54 to 97*07 ; non-nitrogenous matter, 
0*06 to 6*12; ash, 2*87 to 4*87 ; pure iron, 0*283 to 0*486. Many commercial haemo¬ 
globin preparations have a basis of cacao, as powder or cake; others are as solutions 
of haemoglobin, containing from 47 to 76 per cent, of water. J. F. B. 

Chemistry of Honey Formation. M. Kustenmacher. (Biockem. Zeitsek., 
1911, 31 , 237-254.)—The physiology of the bee is described by the author, who shows 
that the nectar of flowers, which is an aqueous solution of sucrose containing other 
carbohydrates, tannin, organic acids, etc., is converted by the bees into honey. This 
change is brought about by the aid of invertase, which is obtained from the pollen 
of the Sowers ,* the saliva of the bees does not introduce this enzyme into the honey, 
nor does the saliva increase its action. The principal difference between different 
kinds of honey is due to the aromatic constituents of the plants from which the 
nectar has been obtained; the quantity of tannin has also some influence on the 
character of the honey. W. P. S. 

Relation of the Normal Yellow Pigmentary Substances of Urine to the 
Diazo-Reaction, and a Colorimetric Method for Estimating Urochrome and 
Uroehromogen. M. Weisz. (Biochem. Zeitsch 1911, 31, 333-356.)—-The portion 
of urine which is precipitated by barium hydroxide and aleohol—that is, the protele 
acid fraction—when treated with basic lead acetate, yields a precipitate containing 
the normal yellow pigment (the urochrome of Thudichum and Garrod) and to 
urochrome which Dombrowski obtained directly by precipitation with copper 
acetate. The two pigments are not identical, and may be separated from one another 
by taking advantage of the insolubility of Bombrowski’s urochrome in dilute acetic 
acid. The nature of the substance which produces Ehrlich’s diazo-reaetion is not 
known; it is contained in the proteic acid fraction, and from its properties is termed 
a uroehromogen. Another uroehromogen is also present in urine, but this does not 
give to diazo-reaction; both urochromogens may be converted by oxidation into 
urochrome. The urochrome may be estimated in urine by treating 25 e.e. of the 
urine with 20 grms, of powdered ammonium sulphate, filtering off to other colouring 
matters which are precipitated, and comparing the filtrate in a Ehibosq colorimeter 
with a standard solution of a yellow dye. The quantity of urochrome is expressed in 
terms of to standard colour. Urochromogens may be estimated in a similar manner 
after oxidation to urochrome. The occurrence of urochromogens in urine indicates 
toxic changes in to metabolism of to body. W. P„ EL 4 1 

. ' ' . ' ' ■ ■ ■ - ' - *>' 
Separation of Urobilin from Urobilinogen. k Grimberi. t 
rend., 1911, 152, 727-728.)— The simplest method of detecting ,to 
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urobilin (urobilinogen) in urine is to extract it with chloroform, and to oxidise it to 
urobilin, which will then give a green fluorescence on adding an alcoholic solution of 
zinc acetate to the chloroform solution. {Of. An4JDyst, 1910, 35, 867.) Urobilinogen 
may also be detected by gently heating 1 e.c. of the chloroform solution with 3 or 4 
drops of Ehrlich’s reagent (2 per cent, alcoholic solution of p.dimethylamino- 
benzaldehyde mixed with an equal volume of hydrochloric acid), and then adding 
0*5 c.c. of 95 per cent, alcohol to obtain a homogeneous solution. In the presence of 
urobilinogen the liquid becomes reddish purple, whereas urobilin gives no coloration 
under the same conditions. Although this reaction is also given by indol, it is useful 
for studying the behaviour of the chromogen in the urine. It is only exceptionally 
that free urobilin derived from the oxidation of the urobilinogen is found in urine; 
and, as a rule, when this oxidation has taken place, the urobilin enters into 
combination with other substances, probably of an alkaline nature, to form a 
compound insoluble in chloroform, so that, in general, a simple extraction of the 
urine with chloroform will effect a separation of the two compounds. If, however, 
as is frequently the ease, the urine has been acidified before applying the tests, the 
liberated urobilin will also be extracted by the chloroform. It may then be removed 
by shaking the chloroform with a neutral aqueous solution of disodium phosphate, 
the urobilinogen being then left in the chloroform. In testing urine the liquid is 
extracted with chloroform, and the extract filtered through cotton-wool, and treated 
drop by drop with an alcoholic solution of zinc acetate (1 : 1,000) until the initial 
turbidity has disappeared. The production of a green fluorescence indicates the 
presence of urobilin. In this case the chloroform is shaken with a few c.c. of 
disodium phosphate solution (neutral to phenolphthalein), and the chloroform 
layer (which no longer fluoresces with zinc acetate) is mixed with a trace of iodine. 
Urobilinogen, if present, will thus be oxidised to urobilin, and the chloroform will 
again show the green fluorescence with zinc acetate. C. A. M. 

- ORGANIC ANALYSIS. 

Direct Estimation of Caoutchouc as Tetrabromide. W. Hinriehsen 
and E« Kindscher. ( Chem . Zeit ., 1911, 35, 329-330.)—The authors have investigated 
the properties of purified caoutchouc tetrabromide. Kassai caoutchouc was purified 
by repeated solution in benzene, precipitation of the filtered solution by alcohol, and 
extraction of the precipitate by acetone. The purified material was then brominated 
by Hiibener’s method, repeated treatment with bromine water being employed until the 
product could be readily reduced to powder in a mortar. After washing with water, the 
brominated caoutchouc was exhaustively washed with alcohol and then with ether. 
Caoutchouc tetrabromide, particularly that from vulcanised material, is readily 
soluble in chloroform, but the tetrabromide from raw caoutchouc leaves a slimy 
residue which is not completely soluble. From the chloroform solution the pure 
tetrabromide may be precipitated quantitatively by petroleum spirit. On storage 
with exposure to light and air, the dry purified tetrabromide gradually changes and 
becomes less soluble in chloroform. 

The authors have found that when caoutchouc tetrabromide is decomposed by 
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nitric acid in presence of excess of silver nitrate for the volumetric estimation of the 
bromine, the results obtained are much too low. This is due to the volatilisa¬ 
tion of bromine compounds, and the loss of bromine is greater the higher the 
concentration of the nitric acid. The volumetric process recommended by Biidde 
and by Hiibener is therefore unsuitable. As an alternative, the method described 
by Marcusson and Doescher (Analyst, 1910, 35, 319), depending on the direct com¬ 
bustion of the substance in a current of oxygen and absorption of the products in 
standard silver nitrate, gives excellent results. As this requires special apparatus, 
the tetrabromide may be burnt in a platinum crucible with a mixture of potassium 
and sodium carbonates, care being taken to boil the precipitate of silver bromide, 
subsequently obtained, thoroughly with nitric acid. The authors provisionally 
indicate the following scheme for the analysis of caoutchouc by a modification of the 
tetrabromide method: Bromination should only be effected after the material has 
first been thoroughly extracted with acetone. The bromide is collected on a filter, 
together with the inorganic compounds remaining in it, washed with water, alcohol, 
and ether, and then dissolved in chloroform. The tetrabromide is precipitated from 
the chloroform solution by petroleum spirit, and is either dried and weighed directly, 
or the bromine is estimated by either of the methods described above. The direct 
weighing is preferable, as the substance is then available for the estimation of the 
sulphur of vulcanisation. J. SV B. 


Examination of Asphaltum. J. Marcusson. {Chem. Be v. Fen - u. Harz- 
Ind. f 1911, 18, 47-51.)—The following modification of the author and Eickmann’s 
test for distinguishing between natural and artificial asphaltum (Analyst, 1908, 33, 
476) enables very small quantities of petroleum pitch to be detected: 10 grms. of 
the sample are dissolved in 15 c.c. of benzene, the solution poured into 200 c.e. of 
petroleum spirit (b. p. 80° C.), the precipitated asphaltene separated, and the filtrate 
treated with three successive portions of 15 c.c. of concentrated sulphuric add to 
remove the remaining dark-coloured constituents. The liquid is washed with 
alkali solution and with water until free from acid, and then evaporated, and the 
residue dried and weighed. In the ease of natural asphaltum the residual oil (from 
2 to 34 per cent, upon the ash-free material) will be fluid at 20° C., and show no 
separation of particles of paraffin wax or substances resembling vaseline; whilst in 
fee presence of petroleum residues it will have the consistency of cylinder oils at 
20° C., will contain an abundance of vaseline substances, and will amount to 26 to 
58 per cent, of the ash-free sample. In doubtful cases an estimation of the paraffin 
wax in fee oily residue will afford valuable information, fee amount being leas than 
1 per cent, in the case of natural asphaltum, and ranging from 3*3 to 16*6 per cent, 
in fee case of petroleum pitch. Thus, if the residue yielded more than 2 per cent, of 
paraffin wax, fee presence of petroleum piteh is indicated. A further test may fee 
based upon fee fact feat natural asphaltum yields considerable quantities of organic 
acids cm distillation, whereas in the ease of petroleum pitch fee dis t i Baie s contain 
only a slight amount of acida In applying fee test 30 grins, of fee * 
quantity of material containing about 30 grms. of bitumen) are distilieoi 
retort, and two fractions of 4 to 5 e.e. collected. ! 
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solution washed with water to remove any mineral acid, and the acid value estimated 
in the usual manner. In the case of natural asphaltum the first distillate will show 
an acid value considerably over 1, whilst that from the petroleum residues will show 
a value below 1. The second distillate from the natural asphaltum will also still 
have a considerable acid value, whereas in the case of petroleum residues it is 
invariably free from acid. Thus the following results were obtained: 


Natural Asphaltum. Petroleum Residues. 



Trinidad. 

Syrian. 

San 

Valentino 

From Heavy 
Wietzer 

Soft 

Pitch. 

Galician 

I. 

Galician 

II. 



(Soft). 

Crude Oil. 

Distillate I... 

. 14-0 

4-7 

1-9 

0-53 

0-73 

0-57 

0-87. 

„ II. - 

5-6 

2-7 

1-4 

nil 

nil 

nil 

nil 


If a sample contained less than 1*7 per cent, of sulphur (upper limit for petroleum 
residues and lower limit for natural asphaltum), and also considerable quantities of 
paraffin wax, the presence of petroleum pitch is proved. If, further, the first 
distillate had an acid value exceeding 1, whilst the second distillate also showed a 
high acid value, and there was also a considerable amount of sulphur, the sample 
probably contained natural asphaltum in addition to petroleum pitch. The correct¬ 
ness of these deductions, however, depends upon the absence of fat-pitches (the 
presence of which is indicated by the production of acrolein on heating), which 
also give high acid values in the first distillate. In addition to these kinds of 
asphaltum there are also upon the market varieties obtained by distilling off con¬ 
siderable quantities of oil from naturally occurring soft bitumens. The characteristics 
of two of these thickened products were as follows : 


Commercial A 

Oily Constituents. 

Rnlnlvnr 

Acid Value of— 

Name. Aan ' 

Nature. 

Amount. Paraffin Wax. 

Distillate I. 

Distillate II. 

PerCent. 

PerCent. 

PerCent. PerCent. 



Mexico as- 0*2 

5*8 Hot fluid. Con- 

35-0 2-8 

1-6 

0*9 

phaltum 

tained vaseline- 





! like particles 




Derna as- 5*6 

0*9 | Ditto. 

25-0 1-6 

0*7 

0*7 

phaltum - 

I 




bitumen 

I 





These products may thus be readily distinguished from petroleum residues., If 
present in admixture with petroleum pitch, Mexico asphaltum would be detected by 
its high proportion of sulphur and the acid values of the distillates. Derna asphaltum, 
however, would only be detected by these values when present in larger proportion 
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than the petroleum residues in the mixture. The phenols in brown coal-tar pitch, 
to which Graefe’s diazobenzene chloride reaction (Analyst, 1906, 31, 204; 1908, 32, 
477) is due, may be extracted by treatment with sodium hydroxide solution. 
Ordinary coal-tar pitch behaves in a similar manner, but may be distinguished from 
brown coal-tar pitch by other reactions (presence of free carbon, anthraquinone test, 
etc.). Wood tar also gives Graefe’s reaction, but is easily distinguished from brown 
coal-tar pitch by its pronounced solubility in alcohol and its ready absorption of 
sulphur. When a positive result has been obtained in Graefe’s reaction, the following 
test may be applied to determine whether the sample consisted of brown coal-tar 
pitch or a natural asphaltum, thinned by the addition of brown coal-tar oil (paraffin 
oil): Ten grms. of the asphaltum are dissolved in 15 e.e. of warm benzene, the 
solution poured into 200 c.c. of petrolenm spirit, and the precipitate collected, 
washed with petroleum spirit, dried, powdered, and tested for phenols. In order to 
extract the latter as completely as possible, the powder is boiled for fifteen minutes 
beneath a reflux condenser with J X-alcoholic potassium hydroxide solution, after 
which the liquid is cooled and filtered, the filtrate evaporated to expel alcohol, and 
the residue taken up with water. The solution is shaken with sodium chloride to 
remove colouring matters, and the filtrate tested in the usual way with diazo¬ 
benzene chloride solution. An addition of 10 per cent of brown coal-tar pitch, or 
of 20 per cent, of acid resins, to natural asphaltum could thus be detected with 
certainty. Mixtures of natural asphaltum with 10 and 20 per cent, of brown coal- 
tar oil gave a sharp diazo reaction, but when the test was applied to the constituents 
insoluble in petroleum spirit no colour reaction was obtained. C. A. M. 


Use of Carbalkyloxy Derivatives for the Quantitative Estimation of 
Hydroxyl Groups. K. C. R. Daniel and M. Nierstein. (B&r., 1911,44,701-704.) 
—Following E. Fischer and Freudenberg’s observations on the properties of carbalky¬ 
loxy compounds of tannins, the authors have based a method for the estimation of 
hydroxyl groups in substances of the tannin class on the saponification of these 
derivatives, the preparation of which offers the advantage that intramolecular changes 
and splitting up of the sensitive tannin compounds are apparently excluded. The 
saponification takes place according to the equation— 

- R.0.G00E 1 + H s 0-E.0H4-C0 2 +B i 0H, 


and the quantitative estimation consists in weighing the carbon dioxide split off. 
The apparatus consists of a distillation flask with dropping funnel, supported in an 
oil bath and connected with an upwardly inclined Liebig’s condenser, the further end 
of which is connected with a calcium chloride U-tube which leads to the absorption 
bulbs. Saponification is effected by means of boiling 50 per cent, pyridine, and the 
U-tube contains a mixture of 2 parts of calcium chloride and I part of oxalic add to 
absorb any pyridine vapours. For the estimation, 03 to 05 grm. of the substance, 
dissolved in 20 to 30 c.c. of alcohol, is placed in the flask, which is heated in the oil 
bath at a temperature of 115° to 120° C., whilst a current of air free from carbon \ 
dioxide is passed through the system. The dropping funnel is slightly warmod, and'■* 
80 c.c. of a 50 per cent. r~ a “ A " * — 132 — — 3 — 3 ^ ^ i*.— j 
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Heating is continued at a maximum temperature of 120° C. with continuous passage 
of air for three-quarters to one hour. The results of the analysis of a number of 
carbalkyloxy derivatives of various hydroxylated compounds illustrate the accuracy 
and convenience of the method. J. F. B. 

Influence of Inactive Substances on the Rotation of Laevulose. 
N. Wender. ( Biochem . Zeitsch 1911, 31, 357-373.)—Most inorganic acids, when 
added to solutions of lgevulose, increase the specific rotation of the sugar, the 
increase being in proportion to the acidity of the solution, whilst organic acids vary 
in their influence. Oxalic acid increases the rotation' and acetic acid diminishes it. 
Alkalis depress the rotation owing to decomposition of the lsevulose. Inorganic 
salts may increase or decrease the rotation, and alcohols and acetone always lower 
it, the diminution being proportional to the quantity of alcohol or acetone present. 

W. P. S. 


Characters of Creosote and Tar Oils available for Wood Preservation. 
C. N. Forrest. (/. Soc , Chem. Ind 1911, 30 ? 193-196.)—A mixture of water-gas 
tar, freed to some extent from light oils, with coal- and coke-tar distillates, forms the 
bulk of American creosote of the present time. The simple oils and tars which are 
now available have the following characters: 


Sp.gr. 15° C. ... 
Free carbon 
Tarry matter ... 
Tar acids 
Solid naphthalene 

Distillation: 

Below 170° C. ... 
170 to 205° C. ... 
205 to 235° C. ... 
235 to 255° C. ... 
255 to 270° C. ... 
270 to 315° C. ... 
Residue. 


Insoluble in dimethyl sul¬ 
phate .. 

Condition of residue ... 
Paraffin scale . 


Foreign 
Distilled Oil. 


Otto Coke- 
Oven Tar. 


Domestic 
Distilled Oil. 


1-03 
none 
0-5 to 2-0 
7*0 


Per Cent. 
0-42 
4*50 
51*95 

} 22-01 

10-99 

10-13 


100-00 


none 

soft 

none 


1-04 

none 

0-70 

13-60 

18-00 

Per Cent. 

0-70 

1-50 

35-20 

32-60 { 

20-00 

10-00 


100-00 


none 

soft 

none 


1-16 

5-30 

58-00 

trace 


Per Cent. 
0-60 
0-90 

6- 90 

7- 20 
4-20 
7-90 

72-30 


100-00 


none 

hard 

none 


Otto Coke- 
Oven Dis¬ 
tilled Oil. 


1-09 

none 

10-0 

trace 


Per Cent. 
1-60 
2-40 
19-80 
7-70 
7-50 
11-60 
4940 


100-00 


none 

soft 

none 


Water-Gaa 
Tar Refined 


1-18 

0-60 

61-00 

none 


Per Cent 
0-50 
0-50 
1-70 

4- 10 

5- 80 
15-00 
72-40 


100-00 


none 

hard 

none 
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The following table shows the analytical charsSters of three classes of materials 
extensively used for the treatment of wood-paving blocks : 



Water-Gas Tar. 

Coal-Tar. 

Distilled Oil 

Sp. gr. 38° G . 

1-12 

1-17 

1-10 

Insoluble in CS 2 . 

0-60 

3-5 

none 

Distillation : 

Per Cent. 

Per Cent. 

Per Cent 

Below 170° G. 

0-50 

0-10 

— 

170 to 205° C. ... ;. 

0-50 

2-00 

— 

205 to 235° C. 

1-70 

2-90 

— 

235 to 255° C. 

4-10 

7-30 

— 

255 to 270° G. ... 

5-80 

7-20 

— 

270 to 315° 0. . 

15-00 

9-70 

25-00 

315 to 370° C. .. 

24-60 

16-40 

60-00 

Residue . . 

47-80 

■ ■ 

54-40 

15-00 


100-00 

100-00 

100-00 

Insoluble in dimethyl sulphate . . . 

none 

none 

none 

Condition of residue 

i hard 

hard 

soft 

Bp. gr. distillate, (255 to 315°) at 
60° C . 

j 

1-00 

1*02 

1*08 


The following characters are relied on for the determination of the suitability 
of preservative material for a specific purpose: Sp. gr., preferably at 38° C.; free 
carbon = insoluble in benzene or carbon disulphide; pitch or tarry matter = insoluble 
in alcohol or petroleum naphtha; tar acids— volume removed from distillate by 
caustic soda solution; naphthalene - solid from distillate or fraction 210 to 235° 0.; 
distillation (under standard conditions); sp. gr. of certain or all fractions of dis¬ 
tillate ; sulphonation and dimethyl sulphate tests of distillate; refractive index of 
distillate. Cold solvents for pitch and carbon determinations are advantageous and 
generally accurate. Tar-acids are not of importance. Solid naphthalene should be 
pressed from the chilled distillates. As regards distilling apparatus, the method 
recommended by Von Schrenk, Folks and Kammerer (Bull. 65, Amer. Bail Engineer^ 
etc.^ Association) is in general use, in which the material (100 grms.) is distilled from 
an 8-ounce covered retort, the thermometer bulb being 1 inch above the surface 
of the oil, and distillation at the rate of 1 to 2 drops per second. The dimethyl 
sulphate test is used to distinguish between oil-products of benzene character or 
pyzo-distill&tes (soluble), and paraffin or olefine hydrocarbons, produced fey the 
distillation of mineral oil (insoluble in dimethyl sulphate). (See Sommer, J. Ii»dL 
and Mng . Ghmu, 1910, 2,186.) 

' * ■ i h ’* * * ; * * \ ^ * pl i 

Purchase of Goal under Specifications. G. S. Pope. (VA ; 

Survey, Bulletin 428» 1-80.)—This paper gives is detail iije 
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purchases of coal for the fiscal year 1908-09, and the list of contracts with abstracts 
of specifications for the year 1909-10, and summarises the information on this 
subject obtained by the Survey. Since the publication of the last Bulletin on the 
subject (U.S. Geological Survey, No. 378), more accurate data have been accumulated 
as the result of experiments by the Survey staff and other chemists and engineers, as 
to the reduction in efficiency induced by high percentages of ash. As a result, the 
model specification now published provides for a bonus of 2 cents per ton for every 
1 per cent, of ash below the contract standard (as against 1 cent per ton in earlier 
specifications) and, whilst tolerating 1 to 2 per cent, of ash above standard, imposes 
penalties for larger quantities of ash which penalties progress more rapidly than the 
ash percentage. For example, coal with ash 2 to 3 per cent., or 3 to 4 per cent., 
above standard is only penalised 2 and 4 cents per ton respectively, but 6 to 7 
per cent, excess involves a penalty of 18 cents, whilst coal with higher ash content 
than this may be refused, or, at the option of the purchaser, accepted subject to 
substantial allowances of 25 to 35 cents per ton. These corrections in price to be paid 
are independent of and additional to the correction calculated from the ratio of calorific 
power of coal received to that guaranteed by vendor. In the past* the United States 
Government has purchased its anthracite on a specification, which simply provided 
heavy penalties for excessive ash. In future, tenders will be invited for the supply 
of anthracite on the same terms as apply to all contracts for bituminous coal— 
namely, payment at contract price multiplied by the ratio of the calorific power of 
the coal received to that guaranteed by vendor, ± a correction for ash content 
according to the scale published in this bulletin, and from which some typical figures 
have been given above. The bulletin gives useful information as to the award of 
contracts when inviting tenders on this “ double basis/ 1 as it is called. Sellers in 
America are now so accustomed to this system that they usually, when offering coal, 
state the heat value and ash percentage which they are content to have made the 
basis of the contract, and this is preferred by the Government ; but any tenderer may, 
if he prefers, submit a sample, which is then analysed in the Survey Laboratory, and 
becomes the bads of the contract, if one is entered into. G* 0. J. 


Deposits resulting* from the Lubrication of Engines. J. E. Southeombe. 
(X Soc. Ghem* Ind 1911,30, 261-264.)—The deposits from certain superheated steam 
cylinders were found to have the average composition Fe^*, 86 per cent., organic 
matter 14 per cent. The organic matter included little or no free carbon, but con¬ 
sisted of solid bitumens containing 90 to 94 per cent, of carbon, and 6 to 9 per cent, 
of hydrogen. A brownish-black powder, formed in the lubricating pipes of forced 
feed engines using hydrocarbon oils, was found to consist of 54 per cent, unchanged 
oil (soluble in petrol), 22 per cent bituminous matter soluble in ether, 12 per cent, 
Htuminous matter insoluble in ether, but soluble in carbon bisulphide, 4 per cent, 
organic adds, 4 per cent, ash, and 4 per cent, water, etc. (by diff.). Only 87 per 
cent of the ash was oxide of iron or copper. A black, gritty deposit, from the 
lubneaimg pipes of a steam turbine, gave ether-soluble matter (thick oil) 79 per cent 
bituminous matter (soluble in carbon bisulphide) 9 per cent., organic acids 1 per cent.,’ 
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'iron and iron oxide 4 per cent., cupric oxide 2 per cent, water, etc. (by diff.) 5 per 
cent A black amorphous lumpy mass from the cylinder of a gas engine using 
producer gas contained tarry matter (soluble in ether) 48 per cent., insoluble bitumen 
and carbon 13 per cent., free sulphur (soluble in chloroform) 5 per cent., combined 
Bulphur 4 per cent., and oxide of iron 35 per cent. G. C. J. 


Characteristics of Oils from Papilionaceous Plants. C. Grimme. 
(Chem. Rev. Fett - u. Harz-hid 1911,18,53-55; 77-82.)—The oils, the characteristics 
of which are given below, were all obtained by extracting the seeds of the plants 
with ether. The oils from the seeds of the melilot and white melilot were drying 
oils, whilst the others were either non-drying or had only weak drying properties: 
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OrnUhopus salivas Brotero 

8*96 

0'918 

-17 

1*4751 

19*4 

185*3 

69*0 

93*5 

9*07 

1*84 

(bird’s-foot). 


(20° G.) 


(20° C.) 







Oiwbrychis saliva (Turkish 

7*18 

0*915 

-11 

1-4770 

132 

175-2 

67*7 

902 

.8*85 

5*51 

clover). 


(25’ C.) 


(30° C.) 







Zupinus albas (white 

6-27 

0*920 

-9 

1-4742 

20-5 

192*8 

61*6 

94*8 

9*42 

098 

lupin). 


(20° C.) 


(20° C.) 







Lupin us angustifolius 

5*56 

0*920 

-10 

1-4725 

21*6 

1862 

83*2 

94*4 

8*97 

1*12 

(blue lupiu). 


(20° C.) 


(20° C.) 







Zupinus luteits (yellow 

5*41 

0*920 

-5 

1-4776 

16*5 

185*0 

68-3 

94-7 

9-21 

1*14 

lupin). 

10'38 

(20° C.) 
0’916 

_ IQ 

(20° C) 

1 -17 ^ 

1ST 

1 SO-fk 
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92*9 

9*61 

2*36 

(wound-wort). 

(25° C.) 

- iO 
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Melilotus albus (white 

6*63 

0-931 

-10 

1-4862 

15*5 

187-9 

71*4 

93*25 

9-42 

2*05 

melilot). 


! (25° C.) 


(30° C,) ; 







Melilot us officinalis 

7*83 

0-928 

-10 

1-4760 

86*1 

193*2 

692 

96*7 

5 85 

0*74 

(melilot). 


1 (25° C.} 


(30° 0.) 







Medicago saliva (lucerne). 

7*63 

0-922 

-12 

1-4766 

14*7 

193*4 

789 

93*8 

9*76 

1*38 



(25° C.} 


(30° 0.) 
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Trifolium incamatum 

6*18 

0-910 

-9 

1-4723 

21*4 

181-3 

61*6 ; 

94*1 

8*73 

1*57 

(pink clover). 


(25° C.) 


(30° C.) 
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Trifolium pretense (red 

14*78 

0-914 

-14 

1-4732 

8'3 

191-8 

64 1 

93-1 i 

1002 

1*93 

clover). 


(25° C.) 


(30° C.) 







Trifolium hybridum (bas¬ 

642 

0-918 

-14 

1-4757 

13-4 

1187-2 

65*9 

94*3 

9*49 

1 OS 

tard clover). 


(25° C.) 


(30° C.) 







Trifolium repens (white 

6*81 

0-910 

-16 

1-4745 

j 10*5 

| 189-4 

6£*5 

93*3 

9*77 

177 

clover). 


(25° C.} 


(30° C.) 







Trifolium agrarium 

6*85 

0-922 

-15 

1-4757 

| 9*5 

! 188-4 

75*9 

93*9 

9*77 

1*14 

. (yellow clover). 


(25° C.) 


(30° C-) 







Trigonella fccnitm gr&cum 
(fenugreek). 

5*98 

0-928 
(25° C.) 

-12 

1-4738 
(30° C.) 

20*6 

1 183-4 

81 -ft' 

94*7 

9*21 

; 2*64 

Zuleus cornictdalus (horn 

6*45 

0-930 

-14 

1-4729 

12*0 

j 190-7 

70*0 

98*2 

9*76 

1*87 

trefoil). 


(25° C.) 


(30° C.l 
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3*89 
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1-4728 

33*5 
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Fatty Acids. 


Oil from— | 

Melting 

Point. 

Solidification 

Point 


°c. 

°C. 

OmiikopUM acUivus JBroiero j 

23*0 

*25*0 

Onebrychu mUiva Lam. - j 

19*0 

16*5 

Lupinus albus - - - j 

270 

24*0 

Lupinus anpuMifoHus - j 

*24*5 

23*0 

Lvpinus lutein- 

35*5 

32*0 

Anthyllis mtnemria 

25*0 

22*5 

Meliloius aflms, Desr . 

27*0 

23*0 

MeUlotus oficinalii - -1 

38*0 

35*0 

Medicago tativa - - j 

32 0 

30*0 

Trifolium incamatum 

30*0 

27*5 

Trifolium pratenu - - | 

33*0 

29*5 

Trifolium kybridum -1 

28*0 

24*0 

Trifolium agrrmrium - j 

32*0 

28*0 

Trigendla faenum grwcum 

29*0 

25*5 

Latin eommtfatw - 

, 300 

27*5 

Oalega oftci*ali$ 

39*0 

36*0 


Refractive I Neutralisation Iodine j Mean Molecu- 
lodex. i Value. ' Value. | lar Weight. 

1-4593 {50° C.) I 183-0 ' 817 305*2 

1*4574 (50° C.)j 194*0 75*9 289*5 

1*4559 (50° C.) I 188*3 i 56*3 298*2 

1*4556 (50° C.)! 187*2 ! 67*6 300*2 

1*4600 (50° C.) i 177*3 i 64*0 316*7 

1*4840 (50° C.) ■ 179*9 ; 797 312*2 

1*4812 (50° C.)| 178*5 j 74*8 314*6 

1*4659 (50° C.) I 169*3 64*7 331*9 

1*4659 (40° C.} ! 183*4 77*8 306*2 

1*4620 (40° C.) j 189*0 , ! 66*1 ,297*1 

1*4626 (40° C.)i 185*0 ! 66*0 303*6 

1*4626 (40° C ) 189 0 i 69*5 297*1 

1*4666 (40° 0.) 185*3 ! 78*3 303*2 

1*4626 (40° C.) 178 5 j 79*8 314*8 

1*4620 (40° C. 171*6 \ 73*4 327*4 

1*4672 (45® C.J 184*5 [ 62*0 305*1 

0. A. M. 


Use of Dimethylaminobenzene - azo - benzene Sulphonic Acid as a 
Reagent In Hiepochemistpy. M. E. Pozzi-Eseot. (Bull Soc. Chim. 1911 [iv.], 
9, 22-26.)—Dimethylaminobenzene-aso-benzene sulphonic add forms difficultly 
soluble metallic salts, some of which differ so much from the others in crystalline 
appearance as to be of use in microchemical analysis. Twenty-seven such salts are 
described and twenty figured in the text. It is suggested that the reagent affords a 
means of detecting small quantities of nickel in presence of much cobalt and 'vice 
verid. Nickel gives rise to an amorphous yellowish-green precipitate, soluble in 
boiling water, from which, on coding, it deposits pale yellow prisms, whose three 
dimensions are not very unequal. Cobalt, on the other hand, gives a crystalline 
precipitate at once, the crystals being violet or nearly black needles, the length of 
which may equal that of the prisms yielded by the nickel salt, but their other 
dimensions are very small indeed, being represented by single lines in the micro- 
photogz&phs accompanying the paper. G. 0. J. 

Influence of Potassium Permanganate upon Organic Bodies. J. Hetper. 
(Aneeiger A had. Wise. Emk<m, 1910, Series A, 601-606; through Ghern . Zentralbl ., 
1911, 1, 927.)—The behaviour of organic compounds towards an acid solution of 
potassium permanganate depends upon their constitution, and it is therefore possible 
in this way to detect the presence of certain groups in the molecule. The method 
consists in heating a sedation of the substance in 27 e.e. of water for one and a half 
hours at 92° to 98° C. with 26 e.e. of J-potassium permanganate solution containing 
20 grass, of crystallised phosphoric acid per litre, then treating the hot liquid with 
26 cos. of $ oxalic arid solution containing 50 gnns, of concentrated sulphuric acid 
per litre, and titrating the excess of the latter with f permanganate solution. The 
following provisional conclusions were drawn by the author from results thus 
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obtained: (1) Complete oxidation takes place in the case of all compounds soluble in 
water, alkali hydroxide solution, or phosphoric acid, provided they contain none of 
the groupings* mentioned in (2), (3), and (4). In particular, all hydroxylated 
compounds such as polyvalent alcohols, phenols, etc., are completely oxidised. 

\(2) Compounds with the constitution CH S .C^, or C 2 H 5 .G^, etc., are not completely 

oxidised, since these radicles are oxidised into fatty acids, which undergo no further 
change. (3) Compounds containing the CH S gronp are oxidised with difficulty, and 
the more so in proportion to the nearness with which this group stands in relation to 
a COOH group, or a group oxidisable to COOH. The greater the distance between 
the two groups the more readily is the COOH group split up into C0 2 and H a G, with 
the simulianeons oxidation into COOH of the carbon atom next to the disintegrated 
group. In this oxidation there is produced a homologous acid of the lower series. 
Acetic acid is exceedingly stable towards potassium permanganate, whilst propionic 
acid is less readily oxidised to acetic acid than is butyric acid to propionic acid. 
Compounds containing other hydrocarbon groups, such as C a H s , in the vicinity of 
the COOH group appear to behave in an analogous manner. (4) Dicarboxylie acids 
are completely oxidised when both COOH groups are in immediate contact (oxalic 
acid), or, at least, in combination with the same carbon atom (malonic acid). Other 
dicarboxylie acids succinic acid) are not oxidised. (5) Inorganic acid and basic 
groups are converted into the corresponding acids or bases NGj into HNO a , 
NH 2 into NH 3 , etc.). For purposes of comparison the terms molar and gram valms 
are suggested. The molar value is the number of c.c. of N-potassium permanganate 
solution required to oxidise 1 grm, molecule of the substance; whilst the gram value 
is the quantity (in ac.) required to oxidise 1 grm. C. A. M. 

Estimation of the Activity of Oxidising Agents by Means of the 
Quinonoid Imonium Salts of Benzidine. W. Madelung. (Her., 1911, 44, 
626-631.)—If any oxidising agent be added to an excess of an aqueous solution of 
benzidine, care being taken to maintain a neutral reaction, a precipitate of corn¬ 
flower-blue microscopic needles is formed, which is sparingly soluble, and in 
presence of small quantities of mineral salts is perfectly insoluble. This compound 
Is an analogue of the mm-quinonoid salts of diphenoquinone diimine described by 
Sehlenk, the negative radical depending on the particular oxidising agent employed. 
The formation of the blue oxidation product of benzidine may be applied for 
analytical purposes, since it retains in the active form the whole of the oxidising 
power of the active oxygen employed in its formation, particularly in physiological 
investigations, and in estimating the oxidising power of coloured solutions, which 
cannot be titrated direct. The benzidine derivative may be precipitated, isolated, and 
caused to liberate iodine from acidified potassium iodide, which is then titrated with 
standard thiosulphate. If the blue compound be produced in neutral aqueous 
solution and collected, the blue colour is immediately Q-rgAfi on the addition of 
hydrochloric add; there remain brown flakes of the dir.HW imifb^ 
potassium iodide is added as a preli minar y to titration. The ’final ueehlk 
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tion and separation of the oxidising function presents distinct advantages. In the 
investigation of blood, and in the study of the activification of hydrogen peroxide by 
peroxydases, the author has used the method with considerable success. Sodium 
chloride is employed to increase the insolubility of the precipitate. J. F. B. 

Separate Estimation of Potassium Bitartrate and Calcium Tartrate. 
P. Carles. (Btdl Soc. Chim ., 1911, [iv.J 9, 199-202.)—This is said to be important 
both to those who extract the marc only with boiling water, thus losing most of the 
calcium tartrate, and to those who treat the marc with dilute sulphuric acid to 
recover the whole of the tartaric acid. When working for the recovery of the 
whole of the tartaric acid in material in which the calcium salt preponderates, it is 
preferable to recover the whole of the acid in the form of calcium salt. 

The marc (200 grms.) is mixed with 200 c.c. of water in which 2*5 grms. of 
anhydrous sodium carbonate have been dissolved. If necessary, more water is added 
to cover the sample. The dark-coloured liquid is poured off as far as possible into 
another vessel and then back on to the marc, and this process is repeated once or 
twice. At the end of an hour or two the liquid is again decanted. It is now quite 
pale and neutral or faintly acid to litmus. A further 1 grm. of sodium carbonate (or 
an equivalent amount of a concentrated solution) is added to it, when it regains its 
dark colour. It is again poured over the marc and, at intervals of about two hours, 
is decanted, and, whenever it is found to be substantially decolorised, its alkalinity 
and colour is to be restored by a further addition of 1 grm. (or 0*5 grm.) of sodium 
carbonate. This process is continued for forty-eight hours, and about 6 to 7 grms. 
in all of sodium carbonate is usually required. At the end of the period the liquid 
should be pale but distinctly alkaline to litmus, and should maintain its alkaline 
reaction for at least five hours. It is then finally decanted, and the marc allowed to 
drain for a quarter of an hour. The marc is next covered with distilled water, which 
is decanted off after two hours, and this washing by decantation repeated twice 
more. The combined extracts, which contain as Bochelle salt all the tartaric add 
od^aally preemit as potassium bitartrate, are nearly, but not quite, neutralised with 
acetic add, and are concentrated at a temperature below boiling to about 125 e.c. 
If much peednous matter separates, resort must be bad to filtration; but the extraction 
of the marc by liquor, which is never strongly alkaline, is designed to rednce the 
extraction of such matters to a minimum. When the solution has been concentrated 
to 125 e.a, acetic add is added until the reaction is distinctly acid, and this is 
followed by 10 c.c. of a saturated solnfeion of calcium acetate. The mixture is 
maintained at & temperature near its boiling-point, and, at five-minute intervals, 
further 10 c.c. portions o! calcium acetate are added up to 70 to 80 c.c. in all. 
Cafdum tartrate begins to crystallise at the first addition, and after the last the 
beaker is set aside for twenty hours. At the end of that time the crystals and 
mother liquor are transferred to a 250 to 800 c.c. basin, an equal bulk of cold water 
added, and the liquor decanted into a second basin, and, if it carries any crystals 
with it, it is decanted from them into a third. Small qnantities of pectinous matters 
and other impurities are thus easily eliminated. The crystals are washed three 
times with cold water by decantation in the same way, and are then drained, dried, 
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and weighed. The weight x 0*723 gives the weight of potassium bitartrate in 
200 grms. of the marc. 

The extracted marc is covered with water, and the water decanted off, mixed 
v with 5 e.c. of hydrochloric acid, and again poured over the marc. The acid liquor is 
decanted off and returned to the beaker twice an hour for three or four hours. At 
vie end of that time it is decanted off and replaced by water, and after an hour this 
stater is decanted off. The marc is washed twice more in a similar manner by 
decantation, and the united acid liquid and washings are then concentrated to 
125 c.c. In this solution, which contains all the tartaric acid originally present as 
calcium tartrate, the tartaric acid is precipitated as calcium tartrate by addition of 
a saturated solution of calcium acetate as already described. G. C. J. 

Colour Reaction of Proteins with Sodium Nitroprusside. V. Arnold. 
(Zeitsch. physioL Ghem 1911, 70, 300-309.)—A number of proteins, particularly the 
products obtained by the action of pepsin on albumin or muscular fibre in the 
presence of hydrochloric acid, yield an intense purple coloration when a small 
quantity of their aqueous solution is treated with a few drops of a 5 per cent, sodium 
nitroprusside solution, and the mixture then rendered ammoniacal. The coloration, 
which is destroyed by acetic acid, is relatively stable, and is produced by the cystein 
group in the protein molecule; it is not due to sulphur compounds split off from the 
protein. Egg-albumin does not yield the reaction until after it has been subjected 
to peptic digestion, but the soluble proteins obtained from the crystalline lens of the 
eye give an intense coloration, as do also aqueous extract of many of the other 
organs of the body. Vegetable seeds frequently contain the substance which gives 
the reaction, but the coloration obtained is always less intense than in the case of 
animal substances. W. P. S. 

Notes on Hubener’s Caoutchouc Tetrabromide. Becker. (Gummi 
Zeit., 1911, 25, 531.)—Gutta, and probably balata, yield bromine compounds similar 
to those obtained in the case of caoutchouc, and Hubener’s method (Analyst, 1909, 
34, 355) is, therefore, not suitable for the separation of gutta from caoutchouc. 

Estimation of “Mineral Rubber M and Similar Products in Rubber 
Articles. R. Becker. (Gummi Zeti^ 1911, 25, 598.)—Carbon bisulphide extracts 
“ mineral rubber,” asphaltum, etc., but does not appreciably dissolve rubber. 

Estimation of Iodine in Alcoholic Solutions. G. Favrel. (Ann. Otem. 
anal, 1911,16,12-13.)—Desvigne’s process (weighing as silver iodide after conversion 
into potassium iodide) and the volumetric process suggested by Libeau (titration 
with silver nitrate after treatment with zinc powder) give the same result as titration 
with thiosulphate. 

Anhydride of Lactic Acid. A. A. Besson* (Ghem. Zefa, 1911, 35. 26.) 
—Lactic acid frequently contains a quantity of the anhydride j and the total addity 
of the substance (acid plus anhydride) is only obtained when the sample/after 
neutralisation of the add, is treated with an excess of alkali, allowed to signal fcr 
ten minutes, then addified and titrated. -•)! VilftMlliill'Ili 
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INORGANIC ANALYSIS. 

Estimation of Free Acid and Basic Alumina in Aluminium Salts. 
T. J. I. Craig. (/. Soc . Chem. Ind 1911, 30, 184-185.)— The method is based on 
the fact that an excess of neutral potassium fluoride decomposes aluminium salts, 
forming two stable compounds neutral to pbenolphtbalein, while any free acid 
remains unaltered, thus: 

Al*(SC 4 ) a + (*H 2 S0 4 ) + 12EF - 2{A1F»3KF) + 8K,S0 4 +(a?H 2 S0 4 ). 

The precipitated aluminium potassium fluoride is insoluble in presence of a moderate 
excess of potassium fluoride, and is not appreciably attacked by dilute acid or dilute 
caustic alkali. 

Pure potassium fluoride is dissolved in water, and the solution brought to 
a sp. gr. of 1*45. It is neutralised, if necessary, with caustic potash or sulphuric (or 
hydrofluoric) acid till about 1 c.c. in 10 c.c. water shows a faint pink colour with 
phenolphthalein. Insoluble matter is filtered off, and the filtrate, without washing 
the paper, is diluted to sp. gr. 1*35, containing about 0‘5 grin, potassium fluoride per 
c.c. The reagent is stored in a glass bottle coated internally with wax. Standard 
sulphuric acid and caustic potash must be tree from alumina and similar bases, and 
the acid is standardised against anhydrous sodium carbonate (using methyl orange), 
the alkali then being run against the aeid in about 40 c.c. of water, to which 10 c.c. 
of the above potassium fluoride solution has been added, phenolphth&lein being the 
indicator (0*2 per cent, solution). 

The substance to be examined is dissolved in water, so that 1 to 3 grms. 
alumina are present in 200 ac. The solution is filtered from insoluble matters, and 
20 c.c. g r adually added, with stirring, to a mixture of 10 ac. of potassium fluoride 
solution, SO to €0 ex.;water, and 0*5 c.c. pbenolphtbalein solution. If neutral, the 
liquid will be slightly pink, and one drop of £ alkali will intensify the colour. If 
free add be present, standard alkali is run in till a faint permanent pink is produced. 
If the substance is basic, caustic alkali will be liberated : 

AljOCBO^ + 12KF + H^O - 2( A1F 3 JEF) + + 2KOH. 

This a lkali n ity cannot be directly titrated, however, as a portion is precipitated as a 
basic double fluoride neutral to pbenolphtbalein. Standard acid is therefore added 
till the pink colour disappears, and the amount required noted, A similar amount 
of standard acid, plus a known excess equal to 4 c.c. | acid (more if necessary), is 
than added to a fresh portion of the filtered solution of the basic substance, the liquid 
heated to cause die basic alumina and the acid to react, and, after cooling, the 
method carried out as before by addition to the fluoride solution, the amount of free 
acid shown being noted. The amount of added aeid which has disappeared may 
thus be calculated in terms of basic alumina (I c.c. £ acid = 0-0085 grin. A^OA 
The volume of liquid after titration may be 60 to 120 ac. In presence of sodium 
sate, 9G te 30 c.e, of neutral saturated solution of potassium sulphate are added to 
the liquid, before it is mixed with the fluoride, to minimise the tendency to form 
bask sodium double fluoride. Ammonia, if present, must be removed by heating 
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with a known excess of standard alkali before mixing with the fluoride, more of 
which latter solution is required in the presence of iron salts in the material under 
examination. If the almost colourless iron potassium fluoride precipitate darkens 
i during the titration, owing to decomposition by the alkali, too little fluoride is 
Wesent. The amount of free acid in iron and sine salts may be determined by this 
tpethod, but larger amounts of fluoride solution must be used. « A* E. T. 

\ Estimation of Arsenic in Insecticides. E. B. Holland. (/ . Ind. and Eng. 
Ciim., 1911, 3, 168-171.)—The author recommends the following method for the 
estimation of arsenic in arsenical insecticides, including substances, like Paris green, 
containing copper : 2 grms. of the finely-powdered sample are boiled for five 
minutes with 50 ac. of sodium acetate solution (1: 2). The liquid is cooled, 60 e.e. 
of diluted (1 : 3} hydrochloric acid added, and the mixture shaken to complete 
solution, when the liquid is diluted to 500 c.c. and filtered. Twenty-five or 50 c.c. 
of the solution are neutralised with sodium bicarbonate, 25 c.c. of sodium potassium 
tartrate solution (10 per cent.) added (in the case of copper arseaites only) to dissolve 
precipitated copper, and after adding 3 grms. of sodium bicarbonate, and making the 
volume up to 100 c.c., the solution is titrated with iodine solution in presence of 
2 c.c. of starch-paste (1:200) till a permanent blue colour is obtained. Towards the 
end of the reaction the flask should be corked and shaken vigorously. The original 
residue is weighed as insoluble matter after ignition. The presence of cuprous and 
ferrous compounds, sulphurous and nitrous acids, or other oxidisable substances, is a 
source of error in the iodine titration method. 

Iodine Method for Arsenates .—Two grms. of the finely-ground sample (e& f lead 
arsenate) are boiled with 60 c.c. of diluted nitric acid (1:3), the liquid diluted to 
500 c.c., and filtered. Fifty or 100 ae. are evaporated with 10 c.c. of sulphuric acid 
(2:1), the residue heated at 150° to 200° C. in an air-bath to expel moisture, and 
finally heated on a plate till dense white fumes of sulphuric acid are given off, and 
all nitric acid is expelled. A little water is added, and the solution filtered under 
diminished pressure, and the filter washed till a volume of 100 c.c. is obtained. Ten c.e. 
of potassium iodide solution (16*5 per cent.) are added, and the liquid boiled till the 
free iodine is expelled, when the solution will become almost colourless. The liquid is 
cooled immediately, neutralised with sodium hydroxide, and acidified slightly 
with sulphuric acid. Starch-paste is added, and if free iodine is present, thio¬ 
sulphate solution is added carefully, with vigorous shaking, till the blue colour 
disap pears. Excess of sodium bicarbonate is next added, and the titration with ^ 
iodine carried out as usual, calculating as arsenic oxide. Insoluble matter in the 
original liquid is weighed as before. Practically no difference was noted in the 
titration when the lead sulphate was not removed. A. E. T. 


Estimation of Ash in Vegetable and Animal Substances. B. Fleope&i 
and L. Levi. (Gompies rend 1911, 152, 715-718.)—The loss of 
varies very greatly in estimating the ash by ignition either in the open ap % 
Schlosing’s method (ignition in a current of carbon dioxide fo&wf#4ihp| A Mm ? 
current of oxygen)* Thus, in the authors* estimations it i 
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m the ease of white haricots, to 49 per cent, of the total quantity of phosphorus in 
the ease of two varieties of barley. The causes of the loss are the action of 
carbon and of silica upon the acid phosphates in the ash, and also the removal 
of part of the phosphorus in the form of a volatile organic compound, this being 
particularly noticeable in the case of substances rich in fat. In order to obtain an 
accurate estimation of the ash, the authors first extract the fat, when preseat in 
large proportion, and carbonise the residue at as low a temperature as possible. 
The residual mass is then pulverised and mixed with a solution (or cream) of calcium 
oxide, containing 0*04 grm. to 0*150 grm. of CaO per 10 grms. of the organic material 
according to its richness in phosphoric acid, and the ignition completed by Schloes- 
ing*s method. Finally, the amount of added calcium oxide is deducted from the 
weight. In this way a perfectly white ash is obtained without the losses inevitable 
by the other methods. Thus, in the analysis of three samples of wheat, the amounts 
of ash obtained by direct ignition were 15*41,17*68, and 18*84 per cent, as against 
16*92,19*19, and 20*34 per cent, respectively by the new method. CL A. M. 

Colorimetric Estimation of Minute Quantities of Chromium. P. Koenig. 
(Chen i. Zeit. } 1911,35,277-278.)—The iraee of chromium—for example, that occurring 
in the ash of plants grown in certain soils—is obtained in solution as chromate, 
and the solution mixed with a solution of disodium, l*8-dihydroxynaphthalene, 
3’6-suiphonate, which develops a distinct and permanent cherry-red coloration when 
even so little as 0*0008 mgrm. of chromium, as chromate, is present in 10 c.c. of the 
solution. The solution must not be alkaline, as the reagent gives a pink coloration 
with alkalis, but it may be made faintly but distinctly add with any mineral acid, 
and the addition of a few c.e. of phosphoric add is recommended in every case, as 
this addition inhibits the formation of coloured compounds of iron, tungsten, and 
uranium, which might otherwise interfere. To 10 c.c. of the solution to be tested 
I c.c. of a 1 pear emit, solution of the reagent is added, together with a lew e.c. of 
phosphoric acid. The intensity of the coloration developed is compared with fchat 
produced by a standard solution of potassium bichromate. The comparison is most 
easily made when the solutions to be compared contain from 0*001 to 0*01 mgrm. of 
chromium. Stronger solutions give rise to violet-red colours, which are less easily 
compared. G c j 

Mew Reaction for the Differentiation of Cobalt and Nickel. H. Weil. (Bull 
Soc. Chwk, 1911, [ivj, 9, 20-22.)—The reaction depends on the formation in neutral 
notation of precipitates of basic chromate of nickel or cobalt. If a sufficient quantity 
of a solution of potassium chromate be added to a neutral solution of a cobalt 
salt, a red-brown precipitate of CoCrO v CoO.Aq. forms. If the concentration of 
cobalt exceed 2 grms. per Hire, the precipitate appears in the odd within a Jew 
BBeenda Even very dilute solutions yield a visible precipitate on boiling. The 
precipitate adheres firmly to the glass vessel. 

HkM gives rise to a ehoeolaie-brown precipitate, bat this appears very slowly 
in the cold, even in concentrated solution. On heating to boiling, however, 
NiCr0 4 -2NiO separates, and is distinguished bran the corresponding cobalt compound. 
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not only by its colour, but by the fact that it shows little tendency to form on the 
sides of the glass vessel. Quantities of cobalt or nickel so small as 0*03 mgrm. may 
be detected in this way. 

When occurring together and both in quantity, cobalt may be detected by the 
^appearance of the precipitate in the cold, and nickel by boiling the filtrate from the 
^obalt precipitate. Small quantities of nickel in presence of much cobalt may be 
detected as follows: The filtrate from the cobalt precipitate is boiled, and if the 
resulting precipitate contains enough cobalt to mask any small amount of nickel, it is 
dissolved in ammonia and the solution boiled to expel the ammonia. If cobalt only 
is present, the resulting precipitate will be a dirty green, but a very small amount of 
nickel will give rise to the characteristic chocolate-brown colour. Nickel can be thus 
detected in presence of 100 times its weight of cobalt One part of cobalt in presence 
of 50 parts of nickel can be detected in the same way. Nickel holds up small 
quantities of cobalt in the cold, but on boiling both come down. On dissolving in 
ammonia and reprecipitating by evaporation, if the cobalt-nickel ratio equals or 
exceeds 1 : 50, the precipitate will have a distinct green tinge. G. 0. J. 


Separation of Tantalum and Columbium. H. W. Foote and B. W. 
Langley. (Chem. News , 1911,103,103-104.)—The authors have experimented with 
the method of Weiss and Landecker ( Zeitsch . arwrg. Chem., 1909, 64, 65), which con¬ 
sists essentially in fusing the mixed oxides of tantalum and columbium with sodium 
carbonate, containing a little nitrate, and treating with hot water. A. portion of the 
tantalum remains as insoluble sodium tantalate, and may be filtered off and treated 
separately. That remaining in solution is precipitated by a current of carbon dioxide, 
when the tantalum is stated to be completely removed, leaving columbium in solu¬ 
tion. Foote and Langley’s experience , is in harmony with that of Rose and of 
Oefcwald, that both elements are almost completely precipitated by carbon dioxide 
under the above conditions. Variations in the amounts of reagents used and of the 
©oneentraiion of the solutions yielded no better results. A. R. T. 

|| Indirect Method for detemiaing Columbium and Tantalum. H. W. 
Foote and B. W. Langley. (Chem. News, 1911, 103, 52-55.) — Penfield and Ford 
;.uhia /. ofSei, 1906, 22, 61) proposed to calculate the composition of any mixture of 
ifefeeiMe and tantalic oxide from its sp. gr. and that of pure columhic and tantalic 
on the assumption that the sp. gr. of mixtures was a linear function of the 
This assumption is shown to be erroneous by the authors, who have 
cbtasM the sp. gr. of a number of mixtures of known composition; but these 
© xpet i ma alal results now make it possible to calculate the composition of mixtures 


of the two oxides. It is important that the oxides be prepared by a uniform process, 
as the manner of preparation is not without effect on the sp. gr. The mixed oxides 
as separated in the course of analysis are fused with 6 parts of acid potassium 


fluoride, the fusion is dissolved in 200 ae. of hot water containing a little hydn^es 
ffooride, the solution made alkal in e with ammonia, and the precipitate filtered e :f on; 
a rabber tensel, mad washed with ammoni&eal water. The precipitate is refiseel ^ 
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Solution evaporated to dryness. Sulphuric acid (10 c.c.) is added to the residue, and 
the liquid heated to expel hydrogen fluoride, after which 200 c.c. of water and excess 
of ammonia are added, and the precipitate filtered off and washed with dilute 
ammonia. Finally, ^he precipitate is ignited for an hour over a blast-lamp, ground 
to powder with water, and its sp. gr. determined as follows: The unweighed material 
and water is transferred to a beaker and boiled hard for thirty minutes by immersing 
in the beaker a coil through which an electric current passes. As much as possible 
of the solid material is transferred to a small pycnometer, which is filled with waler 
and weighed after adjustment of the temperature. The solid material is then washed 
out of the bottle into a platinum dish, the wash-water boiled away, and the residue 
ignited and weighed. The following results are given : 


Composition, Per Cent. 


Sp. Gr. 


Composition, Per Cent. 
TaA. 


Sp. Gr. 


0 

4-552 

5 

4-650 

10 

4-746 

20 

4-929 

30 

5-200 

40 

5-474 

50 

5-850 

60 

6-434 


65 

6-737 

70 

7-083 

75 

7-441 

80 

7-654 

85 

7-961 

90 

8-098 

95 

8-243 

100 

8-716 


Duplicate analyse© of minerals calculated by interpolation from the above 
table do not differ fey more than 0*2 per cent. When 1 grm. or more of 
oxide is available, the results are within 1 per cent, of those yielded by Marignae’s 
method, which is not only tedious, but probably less accurate than this indirect 
method. q. q J/ 

Pot Assay of Gold and Silver in Opes containing much Copper. 
J. loovy. (Gktwk ZciL, 1911, 85, 278.)—The necessity for repeated scorifieation 
when determining gold and silver in highly cupreous materials may be avoided as 
follows: If the ore contains less than 12 per cent, of copper, 50 grins, are mixed with 
50 gnus, of sand, and the mixture divided into two portions, each of which is sub¬ 
jected to ordinary pot assay la a G-sise crucible with suitable proportions of sodium 
carbonate, litharge, borax, argd, and a salt cover. Sufficient argol should be taken 
to yield a button weighing 30 to 40 grms. from each assay. These two buttons am 
scorified down together until a button weighing 30 to 85 grms. is obtained. This 
button will be so far free from copper that it may be cupelled without further 
scorifieation. In the case of ores containing 24 per cent of copper, a mixture of 
50 grms. ore and 150 grms. sand is distributed among four G-eise crucibles or two 
J-siae crucibles. The resulting buttons are scorified down together until a button 
weighing 30 to 85 grms. is obtained, and this is thAn cupelled. Q Q, j 
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Estimation of Bromine in Presence of Chlorides and Iodides, P. Claus- 
mann. (Bull Soc. Chim 1911 [iv.], 9, 188-192.)—Distillation with a strongly 
add solution of potassium bichromate serves well enough for the estimation of 
\notable quantities of bromine, but for the estimation of traces in presence of much 
chloride it is unsatisfactory, as prolonged distillation is necessary to carry over all 
fee bromine, and water must be added from time to time, as at high concentrations 
c^romyl chloride passes over. It has been proposed to effect the oxidation in a 
cMped vessel, and subsequently to extract the cooled mixture with carbon bisulphide, 
to %ash the carbon bisulphide solution, and then to mix it with iodide of potassium 
and sodium bicarbonate, and io titrate the liberated iodine. In the author’s hands 
this method gives low results, the error increasing with the amount of bromine to be 
estimated. Accurate results may be obtained as follows : The saline solution to be 
examined is concentrated to a few c.c. and placed in a 200 c.c. flask, of which the 
upper part of the neck has been drawn out to a narrow tube about 6 inches long. 
Erom 0*5 to 1 grin, of chromic acid and 2 to 4 c.c. of sulphuric acid are added, and 
enough water to bring the contents of the flask up to about 100 e.e. The narrow 
neck of the flask is given a right-angled bend and the end drawn out to a point, 
easily breakable, and sealed. The flask, with its contents, is then heated for an hour 
in a boiling brine bath. It is then cooled, and the neck fitted, by means of a rubber 
stopper, to a condenser. The other end of the condenser carries a bend which dips 
into an acidulated solution of potassium iodide. The point of the drawn-out neck of 
the flask is next broken by pressure against the condenser tube, and the contents of 
the flask heated by a flame. The whole of the bromine (and iodine if present) passes 
over with the first 50 c.c. of distillate, the concentration of acid in the flask remaining 
much too low to cause any danger of the formation of chromyl chloride. The 
liberated iodine is determined by means of thiosulphate and calculated to bromine, 
after deducting any iodine which a separate estimation may have shown to be 
present in the sample. GL C. J. 

Estimation of Small Quantities of Iodides in the Presence of other 
Compounds. R. Bernier and G. Peron. (/. Pharm. Chim., 1911, 3, 242-248.)— 
The following modification of the oxidation method of Longi and Bonavia (G&zz. 

Ilol, 1898,28,325) is claimed to be as accurate as the gravimetric method, and 
estimate with accuracy as little as 0*0002 grm. of iodine. A quantity of the solution 
oftha iodide (containing from 0*01 to 0*03 grm. of combined iodine) is diluted to about 
SO neutralised if acid, and then rendered faintly alkaline with sodium hydroxide 
solution. A few crystals of potassium permanganate, so as to give a slight excess, 
are now introduced, and the liquid boiled for a few minutes, after which the excess 
Of permanganate is reduced by the addition of about 5 c.c. of alcohol, and the liquid 
cooled, made up to 110 e.c., and filtered. One hundred c.c. of the filtrate are 
collected, and acidified with 10 e.e. of aeetic acid, 5 Ac. of a 10 per cent solution of 
potassium iodide added, and the liberated iodine titrated with ^ thiosulphate soin- 
tion. Hie number of e.c. used, plus one-tenth thereof, multiplied by 0*0127 aod 
divided by 6, gives the weight of iodine in the quantity of solution taim. Jxi Abe j 
case of traces of iodine (below 0*002 to 0-004 pxa.) a solution thaosulphate fe 
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used for the titration. The method gives accurate results in the presence of 
chlorides, bromides, and fluorides, and also of chlorates and bromates, after previous 
reduction by means of sodium bisulphite. It can also be used in the presence of 
substances that readily react with iodine (sulphides, sulphites, thiosulphates, etc., 
arsenites and antimonites). In the case of cyanides the liquid must be boiled 
with acetic acid to eliminate the hydrocyanic acid. Ammonium salts must also bs 
decomposed by boiling the liquid with alkali before estimating the iodide. 

C. A. M. 


Separation of Lime from Large Quantities of Magnesia. E. Murrmann. 
(MonatsK, 1911, 32,105-115.)—When the magnesia-lime ration exceeds 50 :1, the 
only satisfactory method is that previously described by the author (Analyst, 1910, 
35, 455). When the magnesia-lime ratio is less than this, the following simple 
method gives good results: To the neutral solution, which may contain as much as 
0-4 grm. magnesia per 100 c.e., 3 ae. of strong ammonium chloride solution and 
3 drops of hydrochloric acid are added, and the mixture heated to boiling. 
Concentrated oxalic acid solution and 3 or 4 c.c. of quinoline are then added, and 
after ten minutes the precipitated calcium oxalate may be filtered off. If it is 
required to estimate magnesium in the same portion of the original solution, quinoline 
cannot be used, but pyridine may be substituted for the quinoline, and subsequently 
expelled from the filtrate. When using pyridine, the reaction of the solution needs 
to be more exactly adjusted by means of methyl orange. The pyridine should be 
added as a 2 per cent solution, drop by drop, and the addition must cease before the 
red colour of the methyl orange gives place to yellow. When using pyridine, the 
results are slightly improved by cold precipitation and fifteen hours’ standing before 
filtration. The magnesia in the filtrate can be estimated, as usual, after one or two 
evaporations with ammonia to expel the pyridine. Large quantities of salts of the 
fixed alkalis lead to lime being overestimated by either of these methods. For 
example, 3 grins, of alkali chloride or sulphate per 100 e.c. may lead to 0*05 gem, 
lime being oyer-estimated by 6 or 7 per cent.; but even in such cases solution of the 
precipitate in acid and repreeipit&tion by ammonia and ammonium oxalate will give 
exact results. G. 0. J. 

Differentiation of Minerals by Means of Colour Reactions. P. Gaubert. 
{BuU. Soc. Prang . Mineral, 1910, 33, 324-826; through Ghm. ZentrcdbL, 1911,1,684- 
685.)—On adding to the finely-powdered mineral a solution of morphine, naphthoi, 
or other substances in sulphuric acid, a reaction, the appearance of which is 
sometimes accelerated by the addition of water, is obtained after some time. In 
addition to the compounds employed by Levy (Comptes rend., 1886, 103, 1074, 
1195) for the identification of metallic adds, a sulphuric acid solution of papaverine 
may be employed. This gives a red coloration, changing to bine in the ease of 
vanadic, tungstic, chromic, and titanic acids, and to brown with stannio add. In 
this way it is possible to distingnish, by means of the eolour, between casdterite and 
rntile, and, by the speed of coloration, between wulfenite (very rapid) and vanadi- 
nite and croooite (fairly slow). Bntile, brookite, anatase, ibnanti^ titaniie, and 
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perowskite give, in the finely-powdered condition, a carmine red coloration with 
morphine. If the test is made with equal quantities of the substance, sulphuric acid 
and morphine, different periods of time will elapse before the powder assumes a red 
colour. Thus amorphous titanic acid reacts very rapidly, whilst rutile is coloured 
less readily than brookite, which in turn offers greater resistance than anatase, 
although it is not easy to distinguish between the two latter minerals. On the 
addition of a suitable proportion of water a rose coloration is immediately obtained 
with all three minerals. Whilst keilhanite shows the reaction within two hours, 
the colour does not appear with titanifce until after twenty-four hours. In the case 
of perowskite the coloration is produced in two to three hours, or immediately after 
the addition of water. Minerals containing rare earths will show the reaction after 
an hour, and without any preliminary treatment with a solvent. Wolframite is less 
readily acted upon than the other minerals mentioned. The colour reaction with 
cassiterite is readily produced, and affords a means of distinguishing that mineral 
from zirconium compounds. C. A. M. 

Analysis of Molybdenum Glance. W. Trautmann. (. Zeitsch . om$m. Ghem 
1911, 24, 207.)—Molybdenum glance of Norwegian origin is now appearing on the 
market containing 5 to 14 per cent of magnesia (usually about 6 per cent.), 1 to 5 
per cent, of copper as copper pyrites, and 0*3 to 4*0 per cent, of zinc as blende. 
When attempt is made to estimate the molybdenum in such ores by Gilbert’s method 
(c/. Lunge’s Technical Methods ), nearly all the zinc, copper, and magnesium get 
weighed as MoO s . The author’s method ( Chem. Zeit , 1909, 33, 1106; Analyst, 
1910, 35, 547) is unaffected by the presence of copper and magnesium, but zinc 
interferes. In presence of zinc, the molybdenum solution must be boiled with 
ammonium polysulphide, the zinc sulphide filtered off, and the molybdenum in the 
filtrate precipitated by addition of acid. The MoO s finally obtained must, after 
weighing, be purified as follows, as it may contain nearly 1 per cent, of impurities: 
It is fused with potassium bisulphate, the melt dissolved in hot ammonium carbonate 
solution, and any alumina and silica filtered off and washed with an ammoniacal 
solution of ammonium nitrate, dried, ignited, and weighed, and its weight deducted 
from that of the impure W0 8 previously weighed (cf. Analyst, 1909, 34, 540). 

G. C. J. 

Estimation of Nitrogen in Nitrates, Gun-Cotton, ete. M. Marqueyrol 
and D. Florentin* (Bull Soc . Chim., 1911 [iv.] s 9, 231-240.)—Having found 
differences between the results yielded by Schloesing’s and Lunge’s methods for the 
estimation of nitrogen in nitrates, etc., the authors carried out an investigation with 
the object of discovering the source of the errors. In the case of Schloesing’s 
method (decomposition of the nitrate by boiling with ferrous sulphate and hydro¬ 
chloric acid, and measuring the nitric oxide formed) it was found that the carbon 
dioxide, employed for filling the apparatus before the mixture in the flask is boiled, 
is never quite pure, and always leaves a small residue of gas which is not absorbed 
■ by potassium hydroxide; secondly, the hydrochloric acid used evolves a trace of 
dissolved air when heated; and, thirdly, the nitric oxide reacts with the potassium 
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hydroxide with the formation of potassium nitrite, nitrons oxide, and nitrogen. The 
first two errors increase the result obtained by the method, whilst the third 
decreases it, and, in practice, the errors compensate each other if the total time taken 
for the operation does not exceed twenty-five minutes, and the nitric oxide collected 
over the potassium hydroxide solution is not shaken with the latter for more that 
five minutes. The agitation of the gas must, however, be thorough, or another cause 
of error may be introduced—namely, incomplete absorption of the carbon dioxide. 
Lunge s nitrometer method gave accurate results, provided that the strength of Ihe 
sulphuric acid employed was not more than 94 per cent. When a more concentrated 
acid is used, a portion of the nitric acid is decomposed, and the results obtained are 
too low. _ W. P. 8. 

Study of the Phenolsulphonie Acid Method for the Estimation of Nitrates 
in Water. III. Chief Sonrees of Error. E. M. Chamot, D. S. Pratt, and 
H. W. Bedfield. (J. Amer. Chem. Soc., 1911, 33, 366-381.)—Continuation of the 
work of Chamot and Pratt (Analyst, 1909, 34, 456; 1910, 35, 321). The authors 
refer to most of the recent criticisms of the method, notably to those of Farcy 
(Analyst, 1910, 35, 81) and of Perrier and Farcy (Analyst, 1909, 34, 174), and 
describe experiments made with the object of determining all the sources of error, 
and so paving the way to a method which shall, as far as possible, avoid all of 
these (cf . next abstract). The principal conclusions reached are as follows: Sulphonic 
add reagents containing mono-acids are subject to change with age, and yield results 
greatly affected by temperature, concentration, variation in character of alkali, etc. 
They cannot be satisfactorily employed with permanent standards. In order that 
accurate results may be obtained, chlorides, carbonates, and organic matter must be 
removed. Nitrites present in Bmall amount (less than 1 part per million) do not 
appreciably affect the results, but when exceptionally high must be. destroyed or 
corrected for. A sulphonic acid of definite composition should be used (ef. next 
abstract). • G.&J. 

Study of the Phenolsulphonie Aeid Method for the Estimation of Nitrates 
in Water. IV. A Modified Method. E. M. Chamot, D. S. Pratt, and 
H. W. Bedfield. (j. Amer. Chem. Soc., 1911, 33, 381-384.)—The reagent is 
prepared by dissolving 25 grins, phenol in 150 ae. sulphuric acid, adding 75 c.c. of 
fuming sulphuric acid (13 per cent. SO,) and heating for two hours at about 100° G. 
The reagent thus prepared contains no mono-adds and no tri-acids, and may be 
heated with water residues for hours without any development of interfering colours. 
It is also far less sensitive to the interfering action of substances causing errors than 
any of the reagents hitherto described, which all contain notable amounts of mono- 
soipbonie add. Before proceeding to estimate the nitrates in a water, its alkalinity 
and chlorine and nitrite oontent are determined. If nitrites are present in amount 
exceeding 1 part per million, they are oxidised to nitrate by means of hydrogen 
peroxide and a correction applied to the amount of nitrate found. SmalW amounts 
of nitrite may be neglected. To 100 c.c. of the sample (or less, if the nitrate nitrogen 
is believed to exceed 10 parts per million) sufficient dilute standard sulphuric acid is 
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added to almost, but not quite, neutralise the alkalinity, and then a standard solution 
of silver sulphate almost, but not quite, sufficient to combine with all the chlorine. 
The mixture is boiled and, after addition of alumina cream, is filtered and the precipi¬ 
tate washed with hot water. The filtrates and washings are evaporated to dryness, 2 c.c. 
bf the disulphonic acid reagent added, and the mixture rubbed with a rod to ensure 
mimate contact. If much iron or magnesia be present, the residue will appear 
compact and vitreous, and in such cases warming on the water-bath is advisable. 
Arnsr diluting with water, caustic potash solution is added slowly until the maximum 
eolipr is developed. Not much more than 1 grm. of potash is usually necessary, 
and^ provided enough is added, the use of a large excess ( e.g 5 grins.) is without 
influence on the results. The colour comparison is made with a standard solution 
of tripotassium nitrophenol disulphonate. This is made as follows: To the phenol- 
disulphonic acid reagent, powdered potassium nitrate is added in very small 
quantities at a time, until 0*1076 grm. has been added for each c.c. of reagent taken, 
stirring after each addition. The product is diluted and treated with dry barium 
carbonate until a deep yellow colour results. The mixture is filtered and the 
precipitate washed well with boiling water, to extract the barium nitrophenol- 
disulphonate. Potassium carbonate is added to the filtrate and washings until these 
are alkaline, when the solution is filtered and concentrated to recryskdlisation. The 
product is purified by recrystallisation, but no attempt is made to obtain an absolutely 
pure product, as this involves drying in a current of carbon dioxide. A solution of 
the crystals is made up and standardised against a known weight of pure potassium 
nitrate treated, with the reagent in the usual manner. The standard solution 
remains unaltered when exposed for many months to diffused daylight in clear glass 
bottles. G. C. J. 

Estimation of Dissolved 0xyg*en. L. W. Winkler. (Zeitsck angmv. CHml % 
1911,24, 341-343.)—The method depends on the colour produced when cMoro-qumol 
(adurol) is dissolved in water containing dissolved oxygen, and a trace of ammonia 
added. As ammonia may give rise to a precipitate with a magnesian water, an am- 
moniacal solution of ammonium bromide is used, the bromide being preferred to the 
chloride because of its greater solubility and the consequent density of a saturated solu¬ 
tion, whieh rinks to the bottom of the water to be tested. A 50 c.a stoppered fkmk is 
filled almost full with the water to be tested, and another similar flask with some of the 
same water, which has been shaken with air until saturated with atmospheric oxygen* 
To each Saak a pinch of ohloro-quinol is added, and then 0-5 c.c. of a saturated 
solution of ammonium bromide containing 10 per cent, of ammonia. The flasks are 
stoppered and shaken, and the colour of their contents compared after ten minute. 
The aerated water becomes brownish yellow at once, the precise colour at first bring 
to sc mm extent dependent on the temperature, but at the end of ten minute & 
assumes a red-teown tint, the intensity of which is independent of the temperature. 
The water under examination is shown to be free from or saturated with dissolved 
oxygen if it remain colourless or develop colour equal to that of the aerated water. :l 
If it develop some colour, but less than the aerated sample, its content c*f oxygri* 
*»ay be approximately estimated by direct comparison, <® 
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somparison with & salt solution of known strength, which is saturated with air and 
then tested as described. The solubility of atmospheric oxygen in normal, thrice 
normal, and saturated sodium chloride solution at various temperatures is well 
known, and such solutions serve as standards. G. 0. J. 

Utrimetnie Estimation of Phosphorus in Small Amounts. L. T. Bowser. 
(Amer. Chem. J,, 1911, 45, 230-237.)—A number of methods for the estimation of 
small quantities of phosphorus have been proposed, the objection to most of tham 
being that any silica which may be present reacts as phosphorus. The best method 
is that of Yeiteh, which the author has now developed and modified. The phosphoric 
acid solution may contain 0*1 - 0*01 mgrm. of P 2 0 5 per e.c. A sufficient quantity 
of this solution is evaporated to a convenient hulk and treated with 05 grm. of 
ammonium nitrate. When the solution is ready for precipitation, it is important 
that its volume should be not less than 20 c.c., otherwise the precipitate may contain 
free molybdic acid. The molybdate reagent is next added, employing 1 cc. of the 
reagent when less than 0*8 mgrm. of phosphoric anhydride is present, and 1*5 c.c. 
when a larger quantity has to be dealt with. Precipitation is effected at a 
temperature of 55° C., which must be maintained for an hour, and the precipitate 
is then allowed to stand for two hours. It is then filtered off on a small asbestos 
pad, about X V inch thick, and washed with the usual wash-solution of potassium 
nitrate The precipitate is titrated with a standard solution of potassium hydroxide 
not stronger than 0*02 N. The presence of notable proportions of silica in the phos¬ 
phate solution has no influence on the results, but when very large quantities are 
present filtration becomes difficult. It is necessary, however, to correct the results by 
numbers obtained by conducting a blank experiment with the asbestos used. "With 
quantities of phosphoric anhydride ranging from 0*5 to 1*0 mgrm,, the average error 
does not exceed 3 per sent. , J, F. B. 

Testing* Plaster of Paris. Report of (German) Standards Committee. 
(Chem. ZdL t 1911, 35, 222-223.)—Proposals for uniform testing of plaster put 
forward by the Committee, acting in association with representatives from Switzer¬ 
land, Hungary, and Russia. Sifting .—Four to five kilos of the sample are to be put 
through a sieve 60 x 35 x 12 cm., of 2 mm. mesh, 16 meshes per square centimetre. 
Soft lumps fall to pieces under this treatment and pass through, but coarse 
impurities remain behind. The sifted material only is to be used for the subsequent 
tests. Gauge.—A glass beaker, 6 cm. high by 7 cm. diameter, is fcared, and charged 
with 100 grms. of water at 15° to 20° C. Piaster is then added by hand until it no 
longer sinks—that is, until the water-mirror disappears, and a thin, dry layer of 
gypsum remains visible for three to five seconds. The addition of plaster should be 
so conducted that this point is reached in from one and a half to two minutes. The 
busker is again weighed, and the amount of plaster used is the measure of the gauge. 
SUp.—A quantity of plaster, equal to that used in the last experiment, is added 
during about thirty seconds to 100 cx. at water, contained in a basin made by cutting 
a 12 cm. rubber ball in two. The mixture is well stirred, and then turned out on a 
glass plate, and given roughly the form of a cake, 10 to 12 cm. in diameter and 
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1 5 to 7 mm. thick. At intervals of half a minute a knife, with blade 2 mm. thick, is 
\ passed through the cake, cleaning it after each cut. When the walls of the channel 
\thus carved cease to run together, the time (Giesszeii) which has elapsed since the 
Viret addition of plaster is noted. Time of Setting .—When the cake from the previous 
^rpariment shows, by its behaviour under pressure of a finger, that it is nearly set, 
sices 2 mm. thick are cut from it by meanB of a sharp knife at one-minute intervals. 
When the cut surface appears granular and crumbling, the time (Streichzeit) 
sinta first addition of plaster to water is noted. Fineness .—One hundred grms. 

are hut through a 60x35 cm. sieve of thirty meshes per lineal cm., and 0'22 mm. 
actual mesh. Fine plaster leaves less than 10 per cent of residue; medium, 10 to 
12 per cent.; and coarse plaster, 20 to 30 per cent Tensile Strength .—Four times 
as mu*h plaster as was used in the earlier experiments is added to 400 c.c. of 
water at 15° to 2(F C., and the resulting slip used to cast six figure-of-eight blocks, 
the cross-sectional area of which in the plane where they will be broken is 5 sq. cm. 
With quick-setting plasters it may be more convenient to mix half the quantities 
stated, and cast only three blocks at one time. After half an hour the blocks are 
removed from the moulds, and preserved in a dry room at 15° to 20° C. Blocks 
should be tested after one and twenty-eight days. Bending Strength .—This is also 
determined by a modification of the Michaelis apparatus, used for determination of 
tensile strength. Prisms 16 x 4 x 4 cm. are used for the test. G. C. 3. 

Uniform Methods of Analysis for Portland Cement. F. Framm. (Ckem. 
£eit., 1911, 36, 257.)—A report presented to the general meeting of the Association 
of German Portland Cement Makers, as a result of experiments carried out in the 
Association's laboratory. The report includes directions as to sampling and the 
preservation of samples, as to the concentration of the necessary acids and other 
reagents used in the analysis, and as to the preparation and standardisation of 
Nations of permanganate, etc. After defining the means to be taken in the pre¬ 
paration of the small sample to be used for analysis, the report proceeds to give 
detailed directions for the estimation of loss on ignition, silica and insoluble matter, 
alumina and ferric oxide, lime, and magnesia. Methods follow for the separate 
estimation of matters remaining insoluble after successive treatment with dilute 
hydrochloric acid and 5 per cent, sodium carbonate, of sulphate, of iron, of sulphide 
sulphur, and of alkalis. Before these methods are promulgated by the Association 
as official, opportunity is to be given for testing and criticism. 

• * G. G. J. 


Separation of Strontium from Calcium, L. Moser and L. Maehiedo. 

(Ota*. £ml t 1911, 36, 337-338.)—The authors have examined Bawson’s method 
|f/. Sec. Okem. fitd, 1897,16,113), which depends on the fact that strontium nitrate 
!|i bat sparingly soluble In concentrated nitric acid. The solubility is, however, now;; 
JiMiwn to be as high as 90 mgrm. per 100 e.c. of nitric acid of 1*45 sp. gr., the 
f iAvourahie eouoesdra^on. Under the most favourable circumstances, tber^prt,, 3$o- * 
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6rror ^ * ^ or > though pure calcium nitrate is readily soluble in nitric 
m m * *** ^^i^ture with strontium nitrate the last traces of calcium nitrate stubbornly 
Eosist solution. Examination of other methods show that the ether-alcohol method 
of separation alone of existing methods has any claim to exactness. G. C. J. 


/m ^metric Estimation of Uranium. F. Ibbotson and S. G. Clark. 

( * ews f 19X1, 103, 146-147.)—The authors have used a simple form of tie 

Jones “redactor ” for the redaction of uranium solutions, after which they maybe 
titrated with permanganate. The redactor consists of a 15 cm. column of 120 gms. 
o to 30 mesh amalgamated zinc. With cold solutions, the authors found that 
five minutes’ passage through this redactor was more than sufficient to insure con¬ 
version to the uranous condition, the solution being brownish-green instead of clear 
groen, enoting a further stage. The reduction, however, could not be carried to 
®* ien ‘ * at onl y u *< s OJj was present If the brownish-green liquids, however, 
be treated by aspirating air through them for a few minutes, the pure green colour 
is obtained, and titration with permanganate gives correct results. Thus uranous 
solutions are stable in presence of air. The following method was therefore adopted, 
requimg only about fifteen minutes to carry out. The uranyl solution, containing 
from 2 to 5 per cent, by volume of free sulphuric acid, is heated in a flask with 
oOgrms. of pure, finely divided amalgamated zine (20 to 30 mesh), till a dark brown 
CO our is eveloped. The contents of the flask are rapidly cooled, and the cold solu- 
bon poured through a small pulp filter, which is washed with cold water. Air is 
aspirated for a minute through the solution, and this is then titrated with A per¬ 
manganate. The zinc may be used a dozen times before reamalgamation is required. 

i sste&oas are not reduced by sulphurous add, a mixture of feme 

sulphate and uranyl sulphate can be assayed by first reducing the iron with sul¬ 
phurous wad, titrating with permanganate, and then treating the titrated solution as 
*“ nl " A A.B.T. 


Estimation of Potassium Perchlorate in Potassium Chlora te 
ffiga. (Pharm. Weekbl., 1911, 48, 15-18.)-Sulphur dioxide reduces 
chlorate to potassium chloride, but does not attack potassium perchlorate. 


K. Seher- 
potassium 


nf f fjjj**® D j?^ de Cheeking Strengths of Volumetric Solutions 
Iodine, Aikah, ami Silver. E. Ilvove. (Amer. J. Pharm., 19JJ., 83,19-23.) 
ore silver is used as the standard, and solutions are prepared in the following 

“ a 8taDdard fOT *•» succeeding one: Ammonium thiocyanate 
(stendardmad against pure silver), silver nitrate, hydrochloric acid, sodium hydroxide 
oMbe acid, potassium permanganate, sodium thiosulphate^ and iodine. The strength 

* £ by ““ ** d tib “ k “ 

of TellllFium and Alkalimetrie Estimation of 
A ‘ Bosenheim and W. Weinheber. (Zeiuch. anorg. Cher^ 1911, 
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Constant-Temperature Bath for Use at Temperatures both Above and 
Below that of the Room. J. L. R. Morgan. (J. Amer, Chem. Soc. t 1911, 33, 
M4-349.)—The bath is the vessel containing the large thermo-regulator, and the 
principle of the method is to deliver cold or hot water to the bath according as the 
desired temperature is below or above that of the room. The illustration shows the 
b&fl^ arranged for use at a temperature slightly below that of the room. The bulb of 
the Regulator is 15 cm. by 3 cm., and the lower part of the other limb of the U is 
capinary (6 mm. external, 0*75 internal diameter). This capillary portion is only 



6 mm. long, mad the bore of the rest of the limb is 4 mm. Enough mercury is added 
to the regulator to reach half-way up the capillary, and the bulb is then filled with 
m usual, the cock being left open. A platinum wire is fused through the 
gi bbs of the regulate near the bottom, and a threaded brass collar is attached to the 
wider continuation of the capillary tube. Through this collar passes a threaded bmm 
rod (2 mm. diameter), to the lower end of which is soldered 
0*5 mm , m diameter, which makes contact with the mereu?] 
regelate are show*i, jut in series with a ceil * 


a piece of platinum 
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arranged that the house circuit, in series with a 16 e.p* lamp, ean be either made or 
broken in a large telegraph sounder connected to the other two terminals of the 
relay. This sounder has attached to it a brass bar, about 5 mm, above the lowest 
position of the arm, when it is attracted by the magnet. The other end of the 
sounder arm has attached to it by a wire a weight of several ponnds, so that whe* 
no current is passing through the sounder, the arm presses tightly against the brass 
bar* The thin rubber tubing of 4 mm. bore connecting the constant level supply of 
cooling water with the bath is run between the sounder arm and the bar above it. 
Gold water is allowed to flow from the constant level supply to the bath until the 
requisite temperature is attained. The cock above the toluene limb of the regulator 
is then dosed, and the threaded brass rod screwed out until the platinum point no 
longer makes contact with the mercury. The weight falls, the tubing is pinched, and 
the water supply is cut off, and remains cut off until the temperature rises sufficiently 
to complete the circuit mace more. For temperatures above 50° G., it is most con¬ 
venient to surround the bath by a water-bath several degrees above 50° 0., and to 
regulate by using tap-water as cooking-water, as already described. For tempera¬ 
tures between room temperature and 50° 0. regulation is beat effected by supplying 
a regulated supply of heated water; find for temperatures below 10° 0. it is found 
most convenient to surround the bath with an ice pail and supply it with a regulated 
supply of tap water to warm it to the required temperature. In these last two cases 
the relay needs to be so arranged that the supply of warm water is cut off when the 
temperature exceeds that required—that is to say, the passage of a current through 
the relay must break, not make, the sounder circuit. The principle is applicable to 
comparatively small baths, which may be kept within a tew hundredths of a deg^^| 
of any temperature between 1° and 90° G. Stirring is most easily effected if 
air, by means of a water-pump, through a coil of tin pipe; bored . 

holes., . 

Still Water 6as Calorimeter. J. H. Costa and B. 8. James. { J- Soc. 
'Chtm. Ini., mi, 30,258-261.)—Bg. 1 shows the gas-holder. Fig. 2 the calorimeter, 
the gas-bottle A contains ft. from the point of the metal-rod G, to the bottom 
of & The bottle being nearly full of gas, the burner (attached to E) is lighted; and 
when the level of the water approaches G, the short length of rubber tubing by M is 
bo thfti water can only pass by the small by-pass. This makes it possible 
to d e t ermine with sufficient accuracy when the water-level reaches G. The burner 
is then swung under the calorimeter, and the pressure on the rubber tubing released. 
The calorimeter proper, B, is of copper, nickel-plated, and polished externally and 
supported on wooden blocks within the surrounding annular vessel A, from which it 
Is sep arated by a ^r-inch air space. The outer vessel and the calorimeter are filled 
with water at the same temperature. A central cylindrical chimney, C, of corrugated 
eepper tubing rises from the bottom of the calorimeter and opens into a fiat, oval 
copper box, DD, from the ends of which depend two very much flattened corrugated 
copper tubes, BE. Suitable deflectors separate the products from the surpassing in 
to support combustion. A long, narrow water-channel, F, separatee the side or exit 
chimneys from the central one, which is the combustion chamber. Stripe of copper. 
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GG, divide the ascending current of air and the ribs of copper, HH, promote a rapid 
transfer of heat from the place where the heated gases first strike the metal to the 
no ting water. The calorimeter holds 2-1 litres of water, the exact amount of which 
is fixed by the coincidence of its surface with the silvered point I, depending from the 
teak-bridge J, which rides on the edges of the vessel, and carries on one side the 


j&t 



thermometer and on the other the bearing for the stirrer. KK represents a double 
horseshoe stirrer, so designed as to divide the water into many small currents. Gas 
is delivered to the burner M at a uniform rate {about f cubic foot per hour for ordinary 
illnmraafjng gas) and a thermometer divided on an open scab to 0. is used to 
estimate temperatures to the nearest C. G. C. J. 


CapiEaiy 
of capillarity o 
methods appih 
bodies on the s 


ysis. J. Traube. (Bar., 1911,44, 556-660.)—The investigation 
its is one of the amplest end most important of the pbyswi; 
to analytical chemistry. The influence of various dissolved 
s tension of the solvent may frequently be employed for mxmt- 
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cap illar imeter and stalagmometer may be utilised with most satisfactory results for 
the determination of distribution and adsorption coefficients. Many colloidal media 
—e.£., solutions of dyestuffs such as night blue, Nile blue, wool violet, also lecithin 
and soap emulsions, suffer a change in their surface tensions (size of droplets) when 
substances are added which can be described as “colloid poisons.” These colloid 
poisons are identical with blood poisons, and include anions such as iodine, thio¬ 
cyanate, perchlorate, etc., and cations, as mercury, lead, copper, and many oiler 
metals; bases such as alkaloids, snake poisons, acid bodies, phenol, arsenious add, 
and many others. This method, using night blue and wool violet, has been employed 
for the technical estimation of nicotine. Minnte quantities of iodine may this be 
estimated in presence of large proportions of chlorine, bromine, and other ions— e.g., 
in mineral waters. The iodine ion behaves quite differently to iodine in organic 
compounds, which fact is of value in physiological analysis. The method maybe 
.applied in the titration of poisonous ions in very dilute condition. If a solution of 
night blue be mixed with a few drops of mercuric chloride, the solution may be 
titrated with potassium iodide, and the capillarity constant (drop numbers) of the 
dyestuff solution will tend to be restored to the original value when the titration is 
complete. This principle is of very wide application. Alkaloids may be similarly 
titrated in a medium of wool violet, using tannic acid for the titration. 

3. ¥. B. 


Multiple Carbon Dioxide Recorder. (Chem. Engineer, 1911, IS, 62-64.)— 
This recorder is designed to make continuous determinations of the carbon dioxide 
content in furnace gases, and in its several sizes will make separate and simultaneous. , 
records from one up to ten boilers. A continuous stream of gas is drawn JhroB^r 
each section of the multiple machine by a single motor-driven suetiou^Jan^ jBeifit 
motor-driven rotary pump handles the paraffin oil in the N&aeh 

constitute a cycle for measuring off a sample of gas, the of carbon 

dioxide contained in it, the recording of this amount, : and the expulsion of the 
sample, A single dock mechanism operates the whole series of drums, one to each 
boiler, which wry the record charts. The over all dimensions of a four-record 
machine are 42* x IB*x39* high. The only adjustment necessary is setting the pen 
to zero when running on air. The caustic soda solution needs renewal once in ten 
days, whan the machine is kept running night and day, each section making twenty 
records an hour. The paraffin oil is never changed, but a filter forms parts of its 
cycle. The pens are self-inking, and the ink-wells need refilling once a week. The 
apparatus is so designed that temperature errors are eliminated. The makers are 
the Sanco-Fuel Saving and Engineering Co., New York. G. C, J. 


Extinguishing the Flame of Petroleum Spirit. F. Bathgen. (Chem. 

1911, S5, 308.y—The flame of S e.e. of petroleum spirit ignited in a basin may 
be extinguished by means of a simple device constructed upon the principle of the 
apparatus of the Fabrik Explosionssicherer Gefasse, Salzkotten. A solution of 
15 ©„c» of sodium carbonate in 200 o.c, of water, to which has been added 1 to 2 ac. 
of liquorice extract, is introduced into a wide-mouthed half-litre flask, the eork of 
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winch is wired down. In the cork are two openings, through one of which passes a 
tube about 1 cm. in diameter, the inner portion of which extends a little way into 
the flask, whilst the other limb outside is bent downwards at an acute angle, 
through the other hole passes a glass tube, also about 1 cm. in diameter, the end of 
tjbich is a thin bulb. This tube is charged with about 15 to 20 c.c. of hydrochloric 
add, and its other end is sealed up. On pushing this tube sharply downwards, the 
bitt) will be shattered against the bottom of the bottle, and a stream of froth will 
isste from the other tube, and, when directed upon the burning petroleum spirit, will 
extinguish the flame. C. A. M. 

Electrically-Heated Vacuum Fractionation Apparatus. H. S. Bailey. 
{/. Amw. Chem. Soc 1911, [33, 447-450.)—The vessel A, in which the liquid is 
boiled, is of about 150 c.c. capacity, when 50 c.c. quantities are to be distilled, and 
its shape *o chosen that distillation may be continued until only 5 c.c. remains, the 
line above the coil being a 5 c.c. mark. The heating coil B is of German silver wire, 



attached to stout platinum leads, which are fused through the glass. Connection 
between A and the fractionating head C is made by means of a ground joint The 
connections E, O, and P connect to the house-pump, a Chapman and a Geryk 
pump respectively. The Geryk pump alone would suffice; but the use of the other 
pumps to exhaust most of the air at fee start saves time, and, as a rule, elk 
immersion pumps work better when they have only a small quantity of air to 
handle. The whole apparatus is exhausted. Anally, by means of the Geryh through 
P v When it is wished to change the receiver D t cock F is # shown 
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reversed in the figure), thus disconnecting G and D, and connecting E with the; 
lower limb of the cock H. H is then given a half turn, which disconnects the 
distillation system from the pump, and puts E in connection with the atmosphere 
D is replaced by another receiver, cock H so turned that this receiver is connected 
to the pump, and when it is exhausted F is again reversed, and the contents >f 
G allowed to flow into it. I is a trap to catch any liquid, which, in case of accide&t, 
might get sncked through the pump connections. G. C. * 7 ' 

GOVERNMENT REPORTS, 

L On the Bleaching* of Flour and the Addition of So-called “ Improvers * 
to Flour; by J. M. Hamill. II. On the Chemical Changes produced in Flour 
by Bleaching ; by G. W. Monier-Williams. (Reports to the Local Gcvemment 
Board : Food Report No. 12,1911, 1-65.) 

The practice of bleaching flour originated in this country about ten years ago, 
and was rapidly adopted by millers in the United Kingdom, in America, and else¬ 
where. Many patents have been granted for bleaching processes and for the 
application of various chemicals to the bleaching of flour. Ozone, chlorine, oxides of 
chlorine, bromine, nitrogen peroxide, etc., have been suggested and tried as bleaching 
agents, but of these substances nitrogen peroxide is the only one which has given 
satisfactory results, and all commercial bleaching of flour at the present time depends 
on the use of this substance. The nitrogen peroxide is prepared either chemically or 
electrically ; the electrical method produces a mixture of nitrogen peroxide and ozone, 
of which the former gas is the active bleaching agent, as it is now generally believed 
that osone has no bleaching effect on flour. Inquiries made in connection yritb th&, 
preparation of this Report elicited the fact that bleaching in this countryJias not 
become universal, even amongst the larger firms; many miliars ha^^§ver 
flour for sale, and others have abandoned the practice. The preefeo eflfect iqienfiour of 
bleaching by nitrogen peroxide is a matter of considerable dispute amongst millers and 
bakers, but the most obvious effect is the change of colour produced; other more 
subtle changes, such adulterations in the baking qualities of the flour, am also 
attributed to its use. It seems probable, however, that bleaching, when properly 
carried out, produces no appreciable effect on the baking qualities of flour, and there 
is no sufficient evidence that mere bleaching can counteract defects in flour due to 
unsoundness in the wheat from which it was milled. As regards the detection of 
bleach in flour, the chemical change most easily demonstrated in flour as a result of 
bleaching is the formation of nitrites, and the Griess-Ilosvay reaction (Analyst, 
1906, 31, BOO) affords an exceedingly delicate test for detecting the presence of 
nitrites. As flour may absorb traces of nitrous acid from the atmosphere, the 
detection of mere traces of nitrite in a sample is not sufficient evidence that the 
Sour has been bleached with nitrogen peroxide; only when the quantity of nitrite 
exceeds 1 part per million does the inference of bleaching amount to practical 
certainty. 

From the results of experiments, it appears that bleaching has a distinctly 
inhibitory effect on the peptic digestion of flour, but no observable effect on the . 
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I tion ; it is also pointed out in the Report that nitrites have a distinct 
art and vascular system, and that/consequently, it is undesirable that 
iirites should be consumed in bread day by day for years, 
e of adding “ improvers,” sueh as acid calcium phosphate, phosphoric 
iioxide, phosphorus pentacfaloride, etc., is considered to be most 
e addition may be indiscriminate; the miller is not always aware of 
character of the 44 improver,” and other persons besides the miller 
quantity of an 14 improver,” so that by the time the flour reaches 
may have departed considerably from its original state of purity, 
of air containing nitrogen peroxide upon flour, in quantifies up to 
gen peroxide per kilo of flour, may be summarised as follows : 
en-yeilow tint of the flour is destroyed. After being kept a few days, 
bleached samples became decidedly yellow, whilst those treated with 
5 ,c. of nitrogen peroxide per kilo became still whiter, the ma x i m u m 
being attained within these limits. 

to 40 per cent, of the quantity of nitrogen peroxide used is absorbed 
by the flour. After the lapse of several days, the proportion of nitrites present 
^oereases considerably in the higher concentrations, but remains fairly constant in 
the slightly bleached samples. 

, 3. Approximately 60 per cent, of the total nitrogen introduced as nitrogen per¬ 

oxide into the flour may be recovered as ammonia a short time after bleaching by 
reducing the aqueous extract of the flour with a copper-zinc couple. 

\ 4. In highly bleached flours a considerable increase in the amounts of soluble 
f*re^ns and carbohydrates takes place. If 1 kilo of flour is bleached with 300 <xc. 
of nitrbgen peroxide, the amount of soluble protein is doubled. This appears to be 
due to the solubility of gliadin in nitric acid. 

5, If highly bleached flour is allowed to stand for some time after bleaching, the 
oil undergoes very considerable alteration, and acquires the characteristics of an 
oxidised oil. About 6 percent, of the nitrogen introduced is absorbed by the oiL 

6. The absorption of nitrogen peroxide by flour does not appear to be accom¬ 
panied by the production of free nitrogenjsr diazo-compounds. 

7. Sodium nitrite is not found to exert any inhibitory effect on the digestion 
of soluble starch by saliva, but the rate of digestion is considerably retarded if the 
starch has been treated previously with nitrogen peroxide. Bleaching also retards 
the salivary digestion of flour. 

The opinion is expressed that it is undesirable that such ap indispensable food¬ 
stuff m floor, the purity and wholesomeness of which are of first importance to the 
community, should he manipulated and treated with foreign substances, the utility 
of which, from the point of view of the consumer, is more than questionable. 


w. r a 


H* On the Presence of Calcium Sulphate la Bakingr-PowdeF and Self- 
M feg Flour, fir. J. I. HamilL (Beporis to the Local GovGrmmmt 
&ood Bspori Ho. 13, 1911, 1-16).—The Report deals wife the 
t > The nature and varieties of , & The 
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sulphate in baking-powders. 3. The strength and preparation of acid calcium 
phosphate. 4. formulae for compounding “ phosphate ” baking-powders. 5. Com¬ 
parison of “ phosphate ” and tartaric baking-powders. 6. Self-raising flour* 
7. Consideration of arguments in defence of the presence of calcium sulphate in acd 
calcium phosphate. 

Samples of acid calcium phosphate were found to contain amounts vardng 
from 1 to 56 per cent, of calcium sulphate, as an impurity, the latter quality leing 
used to a considerable extent by makers of self-raising flour. Less commonly 
this low-grade phosphate is employed in baking-powders sold to the public The 
consumer derives no benefit, and is liable to be prejudiced by the use of such material. 
The existence of an understanding as to the degree of impurity which wou 7 d entail 
the rejection of such low-grade phosphates would serve alike the interests of the 
public and the majority of traders. Apart from any administrative action which 
may be recommended to public authorities on this matter, it is believed that lire 
following recommendations would be welcomed by many traders: 

(a) The lowest grade of acid phosphate made by manufacturers t> be used as a 
food ingredient to carry a guarantee that it does not contain more than 10 per cent, 
of calcium sulphate. Phosphate preparations should not be sold under names 
suggesting that they contain tartaric acid or cream of tartar, (b) Bakers, self-raising- 
flour makers, and others using acid phosphates, should, if using the lower grades, in 
all cases stipulate that calcium sulphate is not to exceed 10 per cent; (c) Vendors of 
baking-powders containing add phosphates should stipulate that the powders do not 
contain a higher proportion of calcium sulphate than would be contributed by a 
commercial add phosphate containing 10 per cent, of calcium sulphate. They 
should n<* receive or sell such powders under descriptions which may lead the 
purchaser to believe that he is buying preparations of tartaric acid or cregaa of tartar. 

Jetton % Local Authorities under Sale of Food cmd Bru§s Aet$&^b would seem 
desirable that local authorities under these Acts should invite reports from the 
public analyst m to proportions of calcium sulphate in a series of samples taken in 
the district of (a) baking-powders which appear to contain acid phosphate of lime; 
(f>) add phosphates supplied to confectioners, etc.; (c) self-raising flours. When 
necessary, the institution of proceedings under Section 6 of the Sale of Food and 
Drugs Act, 1875, should be considered. In an Addendum, G. H. Cribb reports on 
the alleged utility of calcium sulphate in “ phosphate M baking-powders. He finds 
no justification for its presence. H. F. E. H 


* * * & * 
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\ REVIEWS. 

Aden's Commercial Organic Analysis. YoL I1 : Fixed Oils, Fat, and Waxes, 
\ Edited by Henry Leffmann and W, A. Davis. Fourth edition. London: 
\ J. and A. Chnrchill. 1910. Pp. x-f 520. Price21s.net. 

Ihe scheme adopted in the preparation of this volume doubtless presents great 
advantages, and the writing of articles by those particularly versed in the subjects 
. makes for accuracy and efficiency; nevertheless, one misses the easy style 
of AllenWnd there is no longer the same adherence to a general plan, which can only 
be attained when the whole work is the product of one brain. 

Differences of nomenclature occur, Buch as the use of the term u linolic acid ” by 
Mitchell am Archbutt in their respective sections, and “ linoleic add M by Hein and 
Robertson; \nsttnioes of repetition are to be found—for instance, both Mitchell 
(p. 38) and y ill (p. 512) describe Mackey's “cloth-oil tester n —and there are 
omissioxis f the ^aoet serious of which is the absence of methods for the examination 
of candles (apait from wax candles) and candle material. Probably the difficulties 
of dual editorship in two countries has led to this result, though there is evidence 
in the numerous cross references that the editors have endeavoured to carry out their 


onerous task. 

\ Allen was unique; a great scientist, a thoroughly sound chemist, he was, first 
and foremost, a consulting analyst, holding appointments under the Sale of Food and 
. Acts, and being engaged as adviser in many industries. He wrote from the 

view of the analyst, and his book was one to which an analyst could turn to 
find fust the information and advice he wanted. The present volume is written by 
many contributors, some well known and others whose names are not so familiar; 
but while all have acquitted themselves well, none of them writ© quite from the same 
point of view as Allen, 

The first portion is by C. A. Mitchell on general properties and analytical 
methods, and gives a general review of the examination of oils and fats; while it is 
quite correct to term the radicle OH^QH.CH g glyceryl , there is a serious objection 
to c a lling it gtycyl, as this term is now used "For the radicle of glycine or amino-acetic 
acid. The usual methods for the examination of oils and fats are described in quite 
sufficient detail. It is to be regretted that Hanns* method for iodine absorption 
estimation is not mentioned, seeing that Hanus’ figures are frequently quoted in 
literature. One or two of the methods mentioned, such as electrical conductivity 
and heat of combustion, might have been omitted, as no useful information is given 
about these. 

The section on special characters and modes of examining fats, oils, and waxes, 
by L. Archbutt, is excellent, and perhaps more nearly approaches Allen's style than 
any other portion of tbs book. The method of estimating paraffin in waxes by 
treating the unsaponifiahle matter with acetic anhydride is not, however, described • 
neither in this nor the preceding section is any mention made of chaulmoogra eS 
nor the inter e sting series of acids containing closed dogs described fay Bower p U 
ledfeagoes. ■ wilaiiiiliMy 
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Cecil Be vis and E. R. Bolton contribute an article on butter-fat The mbit 
is treated with some originality, a selection only of the numerous methods bei^fe 
given; but the selection appears judicious. The writers attach special imports^ 
to the method of Ave Laliemant. The phytosteryl acetate test, an except 
modification of which is given, might have been described in a little more detail^© 
directions being meagre for those not used to the method. This section is pe^&ps 
the best in the book ; these writers might with advantage have been entrustedwith 
much more. 

C. A. Klein writes on linseed oil, and gives a large amount of technical 
information. 


Higher fatty acids are treated of by W. Robertson. This section might well 
have been amplified by the inclusion of a notice of the solid acids pjepared by 
various methods from olein, and by some description of the products ased in the 
candle industry. 

The section on soap is by Henry Leffoaann. This is purely analytical, and 
probably the technical side has been purposely left alone. The article is well 
written, and space is economised by the numerous cross-references. It may be 
modesty on the part of the writer which has led him to omit the useful rapid method 
for the valuation of soap, by measuring the fatty acids separated from a 10 per cent, 
solution in a LieSmann-Beam bottle. 

The other co-editor, W, A. Davis, contributes an article on glycerol. The 
subject is treated of in an efficient manner; but it might have been mentioned that 
Hehner s method is by far the simplest for the estimation of glycerol in oils and fats# 

Cholesterol and phytosterol are treated of by J. A. Gardiner, but hardly in a 
manner which is of use to the analyst; it would have completed the study if some 
mention had been made of coprosterol. Some of the melting-points in this section 
are evidently misprints. . 

The volume is concluded by a section on wool-fat, suint, and d4gras, by 
A# H, Gill, and the article on cholesterol might well have been combined wife this. 
The writer has treated this difficult subject in a lucid manner. 

H# Droop Richmond. 


Ths Chemistry and Testing op Cement. By Cecil H. Desch, D.Sc., Ph.D. 

Pp. x-f267. Ijondon : Edward Arnold. 1911, Price 10s. 6d. ne&. 

In view of fee progress which our knowledge of the chemistry of cement has 
made in recent years, fee present volume by Dr. Desch is very welcome, presenting 
an it does quite a clear and readable account of a subject which, to the large 
majority at least, has hitherto been somewhat obscure. The work under review 
* ®*pWBS fee nature of fee chemical compounds contained in cements, the reactions 
involved in their preparation from fee raw materials, the changes which take place 
during setting and hardening, and fee methods of controlling, both chemically and 
mechanically, fee quality of fee product” After a brief historical introduction and 
a abort but sufficient d is c ussion of raw materials and manufacturing processes, fee 
author confines himself mainly to the most recent and best views of the constitution 
and properties of fee various calcareous cements, ignoring, as we think rightly, fee 
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^Id-fashioned and crude theories. Methods ol thermal analysis and microscopical 
lamination are shown to have been mainly instrumental in developing our know- 
l®ge of the constitution of cements, while the setting and hardening processes are 
bIj? recognised as occurring in a colloidal medium. The physical and mechanical 
Parties of cement and cement products are ably discussed in the light of recent 
knowledge. 

Vhe analytical section is perhaps somewhat brief, but the methods given fibre, 
as a i|Ie, straightforward and reliable, and described with sufficient fulness for any 
compe^nt chemist to carry out. Here, as indeed throughont the work, the author 
has us& admirable discretion, and, unlike many others, has withstood the tempta¬ 
tion to iiclude fancy alternative methods of doubtful utility. The Schrotter method 
of determining C0 3 is, however, hardly worthy of a place in such a book. In the 
determination of manganese in slag, it will be found advantageous to remove alumina 
by means cf caustic soda before separating iron as basic acetate. Moreover, few 
chemists wilkagree with the author in his preference for the sulphuric acid method 
of attacking insoluble silicates over the ordinary, but satisfactory, fusion method. 

A description of the sliding weight machine for determining tensile strength 
would have been preferable to the older shot machine, fibs being more representative 
of modem practice. A misleading statement occurs on p. 143, where coarsely ground 
cement is said to weigh less (instead of more) than an equal volume of finely ground 
cement. The statement is contradicted both by the figures given by way of illustra¬ 
tion and by a statement on p. 145. The formula for hydraulic calcium ferrite given 
on p. 72 as 3CaO.Fe s O g is apparently a misprint for SCaOJFejO^ 

Numerous references to recent investigations fibre given, and a discussion of the 
Revise&Briiish Standard Specification is appended. The book on the whole is 
excellent, ^well published, and should be read with profit by everyone interested in 

subject ohsejnenk Gidbhbt J. Aldbiton, 


^inmiTATivs Chemicai* Analysis fbom thb Standpoint of Solubilities, Ionisa¬ 
tion, and Mass Action. By J. I. D. Hinds, Pb.D., LL.D., Professor of 
/TT[f ^ Chemistry, University of Nae&mll^and Peabody College for Teachers, Nash- 
* ! ville, Tennessee. Pp. vii4-265. London: Williams and Horgate. 1911. 

*|| ? ! A brief account of the physical chemistry necessary for the proper understanding 
al chemical analysis is given in the first four chapters of fee book. Then 

follow tba usnsd separation tables and tests for elements, acids, and bases. In the 
majority ©! eases tin equations given to represent chemical changes are written in 
the kmfe form, and tibia departure from the usual practice is certainly a good one, 
as it enables the student to realise what element or radicle of a reagent is concerned 
in the test for winch that reagent is applied. Another good feature of this book is 
that the sokdbilitiefc of many precipitates are given, and also the degree of ionisation 


of many acids m normal and decinormal solutions. 

The phraseology is at times somewhat ambiguous, and shows a want off mmm \ 
the preparation of the bock which detracts from its value. Thus, on pul® mm Ml : 
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of a solid to go into solution, and may be called solution pressure. The solution 
saturated when the solution pressure and the osmotic pressure are equal.’ 1 
p. 183 we have the statement that “ Phosphorus forms two regular oxide.” ^hy 
regular? 

Errors and omissions are rather numerous, and amongst the former we n# on 
p. 215 the statement that calcium tartrate is insoluble in acetic acid, on 
p. 211 that lead, aluminium, iron, and copper, form sparingly soluble aedaies. 
With regard to the omissions, we find no mention of Denigte’ test for citric *ohl, or 
of the resorcinol test for tartaric acid. 

£L R 


Bacteriological and Enzyme Chemistry. By Gilbert J. Fowler, S’-I-C., 
Lecturer in Bacteriological Chemistry, Public Health Department, Victoria 
University of Manchester. First edition. Price 7s. 6d. net. Published by 
Edward Arnold. 

This book, as is clearly stated in the preface, is an attempt tc give a general 
outline of the chemical aspects of bacteriological and enzyme action. Such an 
attempt is undoubtedly beset with difficulties, as the various subjests are themselves 
of considerable extent, and it is only quite recently that our knowledge has become 
sufficiently exact to make such an attempt. The author has certainly succeeded in 
collecting together the greater part of our reliable knowledge on these subjects, 
which is scattered through much scientific literature, and the information is on the 
whole remarkably accurate and trustworthy; and it may be only an attempt to make 
the subject readable that is the cause of some lapses from strict scientific accuracy. 
This is particularly noticeable in the section dealing with the chemistry of the cell, 
where, for instance, osmotic pressure is said to be proportional in dilute solutions to 
the number of molecules present in the given volume; and exception might be taken 
on certain grounds to the definition of fermentation given at the end of the section. 
The chapters on purely chemical subjects are well and clearly written; and if, 
perhaps, a little unnecessarily full for the purpose of the book, they give ah the 
information necessary to understand the subject of enzyme action, though a concise 
statement of the law of mass action as bearing on catalysis in general, and the 
reasons for the departure of enzyme action from this law, and also as foreshadowing 
reversibility, would seem to be a useful addition. It is a little unfortunate that, in 
the section on the action of amylase on starch, general reactions of proteins are set 
down as general reactions for enzymes, as hie impression is given that the two are 
quite similar—a statement which, although quite intelligible to the expert mind, 
might give a wrong impression to the student. There is rather a tendency in the 
latter chapters to compression, and as these chapters are the most important from a 
student’s point of view, the freedom of treatment noticeable in the earlier chapters 
would have been welcome. For instance, in the section dealing with the nitrogen 
cycle, though ail the reliable data are given, there is lacking that correlation of the 
various bacterial agencies which modern research justifies, and which makes this 
subject so interesting. The same is true of the chapter on sewage purification, 
which, excellent in itself, lacks that dogmatic treatment which one expects from such 
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m amfaor, and which helps the student from being overwhelmed with conflicting 
towr Though in such a work the author must be free to choose his subjects, it is 
Uyttle surprising to see the enormous amount of work done on nitrogen fixation in 
by bacteria, apart from “ nodule ” fixation, completely ignored, especially when 
44 ^aoamide ” is referred to. The only really weak section is that on bacteriological 
teenuqne; and it would have been better to have referred the reader to works on 
this Object or to have amplified the section considerably. The work is singularly 
free spelling mistakes, though some, such as “ absorption’* for “adsorption ” 
on p. II, are a little unfortunate. The constitutional formulae in the chapter on the 
chemisfey of the ftlhnmins would be clearer if the various groups were separated in 
the usuaipanner. Concise and exact methods for testing for various enzymes, etc., 
placed at^he ends of the various chapters, instead of the rather vague details 
scattered though the text, would probably render the work of greater use to the 
analytical cLmisfc. C. Be vis, 

Horjsbh Marsone of Water Purification. By John Don, F.I.G., A.M.LMeeh.E., 
and Joh^ Chisholm, A.M.LMech.E. London: Edward Arnold, Pp. 368. 
Ninety-si^illustrations. Price 15s. net. 

The ihove volume may be confidently recommended to the attention of engineers 
and chemists interested in the question of water-supply, as a careful perusal shows 
it to be based on practical experience and a very thorough general study of the 
question. 


4 \Ite value to the chemist will be found chiefly in the comprehensive outlook it 
the practical side of the problem, and in the excellent summaries which 
are given of the present position of sundry important questions. 

The subject of sand-filtration is treated with great care—in fact, it is possible 
that a discussion of the function of the filtering skin is somewhat over-elaborated; 
it, however, brings into relief the importance of the work of Director Pennink and 
his colleagues on the mechanical and biological phenomena of the sand-filter. It 
might have been of interest if a'ahqrt account had been given of the actual experi¬ 
ments on which these views are fouMsfl^j&nd which are described in a paper in 
Be Ingenieur for July, 1905. An understanding of the true mechanism of sand- 
filtration is increasingly important in view of such developments as the non- 
submerged filters, operated by sprays in the same manner as sewage trickling filters. 
The work o| Miquei and of B&ndet on these lines is well described. With the excep¬ 
tion of the experiments at Bedford some years ago, but little has been done in this 
country with filters of this type. _ 

The chapters on mechanical filters and on water-softening processes are very 
complete, although some of the diagrams and descriptions are likely to be more 
i readily understood by the mechanical engineer than by the general reader, interested 
chiefly in understanding quickly “ how it works.” 

L The important question o! the use of ozone for water purification is very well 
: handled, and is evidently the result of careful study. The 
treatment is, of course, that no added chemical is left in 
unlees in the meantime considerable progress is made with 


advantage of the o&o&a 




262 


REVIEWS 


process o! sterilisation fay ultra-violet rays, it is likely that more will be heard o! tie 
ozone method in this country. 

The now classical researches of Houston on the effect of storage in eliminating 
the organisms of typhoid and cholera are very well summarised, as well as the sune 
investigator's older studies on the important question of the action of different voters 
upon lead. In this section, again, it is evident that the anthers have obtained# 1 ^- 
hand information on the subject. 

Methods of chemical and bacteriological examination of water are refe*©d to, 
but in a somewhat sketchy manner, and the authors have evidently not so out* to 
write for analytical chemists. Although practical methods for making rapd routine 
bacteriological examinations at waterworks are well described, it is siigRlar that 
little or no reference is made to the importance of careful sampling, apart from 
which the results of chemical, and especially of bacteriological examinaion, may be 
of very little value. A useful account is given of the recently introduced method of 
testing a water-supply by determination of its electrical conductivity. 

Of special interest, however, is the section on the microscopic examination °f the 
u Plankton *’ life of waterworks, and it may be hoped that this will stimulate further 
inquiry in a very interesting field of research. 

The authors are to be congratulated on having produced a living book on a 
subject of great importance to the wellbeing of modem communities. 

G. J. Fowler. 


* * * * * 

* 

INSTITUTE OF CHEMISTRY. 

Pass List : March—April Examinations. 1911. 

Of thirteen candidates who presented themselves for the Intermediate Examination, 
nine passed: L. E. Campbell, B.Sc. (Load.), B. B. Oroad, A. J, Hale, B.Sc. (Lond.), 
W. F* Holleiy, W. G. Prescott, C. J. Regan, B.Sc. (Lond.), C. B. Boos, B.Sc.{LoncL), 
H. B. Stevens, and A. F. Sugget. Of nineteen candidates who presented themselves 
for the Final Examination, twelve passed* In the Branch of Mineral Chemistry: 
W. O. Andrews, A.RC.S. (Lond.), C. D. Y. Georgi, B.Sc. (Lond.), H. L. Lucking, 
Ph.D. (Heidelberg), and O. D. Roberts; in the Branch of Metallurgical Chemistry : 
Gordon Wells, B.Sc. (Lond.;, A.R.S.M., A.RC.S.; in the Branch of Organic 
Chemistry: E. de Barry Barnett, B.Sc. (Lond.), G. E* Pool, B.Sc. (Lond.), and G. E* 
Slim ; in the Branch of the Chemistry of Food and Drags and of Water: S. W. 
Bridge, A. A. Eldridge, B.Sc. (Lond.), C. H. Hampshire, B.Sc. (Lond.), and H. M. 
Mason. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


Hhm Ordinary Meeting of the Society was held on Wednesday evening, May S, in the 
Chemical Society’s rooms, Burlington House, The President, Mr. E. W. Yoelcker, 
A.R.S.M., F.I.G., occupied the chair. 

The minutes of the previous Ordinary Meeting were read mid confirmed. 

A certificate of proposal for election to membership in favour of Mr. A. D, 
Heywood, A.I.C., was read for the second time; and a certificate in favour of Mr. 
H<&*ee C. Huish, 26, Westbourne Park Villas, Bayswater, W., chief assistant 
to the Aylesbury Dairy Co., Ltd., was read for the first time. 

' f Messrs. Bu & Battye, G. D. Elsdon, B.Sa, N. Evers, B.Sc., AXC., and A. W. 
Knapp, B.S&, F.I.C., were elected members of the Society. 

The following papers were read: “The Evaluation of Certain Spices used in 
Veterinary Medicine,” by John C. Dmney and Charles T. Bennett, B.Se., F.I.C!.; 
4< The Detection of Traces of Hydrogen Cyanide,” by G. Druce Lander, D.Sc., FXC^ 
and A. E. Walden; u Hole on the Composition of * Bland’s Pills,’ ” and 41 Bote on 
IrHtArPeari Coating’of Pills,* by Albert E. Parkes, F.I.C., and John D. Boberts; and 
44 A Beaethm for Caulophyllin,” by J. F. H. Gilbard, FXC. 

.• 5 i" m a & & 
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f NOTE ON ALMOND AND APRICOT KERNEL OILS. 

4UGTMGND BOBS, F.I.C., asd JOSEPH BAGS, F.LC. 

{Bead at the Meeting, April 5, 1911.) 

L J» » Pfear bj Ijawiowiteeh (Ahajdtst, 1904, 29,105), the eharaeteristies of almond 

.mad “ 3 - ! - ‘ !: . 

> ' • 

:; .0* I 
the 


oois axe ww, mu toe tatty asms were not tally examined. 
By the kmdnaa B of Messrs. Stafford Aliae and SomwaviwQ phwrrrl ?n 
sample of almond oil asd one of apricot kernel oil oi andoobtad 
following are the atmlytMalresalte obtained; 


' ‘i I i {.! : f ! 4 *t'i i liflli llilllfi 
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ROSS AJS'D RACE : 


,, , ... Apricot Kernel 

Almond Oil. 1 Qil. 


Iodine value. 

98-3 

101-4 

Saponification value . 

194-7 

192-4 

Zeiss bntyTo-refractometer reading at 40° C. 
Hefraetive index at 20° C.: 

57-5 

57-5 

Nd . 

1-4717 

1-4717 

Nc . 

1-4691 

1-4690 

Nf . 

1-4782 

1-4783 

Ng 

1-4837 

1-4838 

Beicheri-Meissi value . 

2-6 

2-6 

Polenske number. ... 

0-6 

Q'8 

Acetyl value (true). 

9-67 

12-28 

Specific gravity 15*5/15-5° 0. 

0-9197 

0-9198 

Shrewsbury and Knapp figure 

18-7 

22-0 



Insoluble Fatty Acids. 


Iodine value . 


99*2 

103-4 

Saponification value 

... 

201-6 

199-8 

Zeiss butyro-refractometer reading at 25° C. 58*0 

59-0 

Befrae&ire index at 25° 

C.: 



Nd . 

w 9 m+ * 

1-4644 

1-4645 

Ne . 

* » « • ft • 

1-4622 

1-4622 

Nf . 


1-4710 

1-4711 

Ng ... ... 

. 

1-4761 

1-4762 

DISTILLATION OF FATTY AcDDS AT 40 

M.H. PfiESSOBH— 

-Almond Oil. 

taction. 

Zoom (2o“ C.). 

Iodise Value. 

Saponification Value. 

1 . 

44-0 

82-9 

205-1 

2 

45-0 

84-7 


a . 

47-0 

88-0 


4 ... ... 

48-5 

89-9 

> 

5 .. 

510 

91-2 


6 ... ... 

55-5 

96-7 

— 

Baskins 

82-0 

119-3 

194 fi 


Apbicot Kebnsl Oil. 


1 . 

46-0 

85-2 

203*7 

2 

47-0 

87-1 


3 . 

49-0 

89-6 

— 

4 

49-5 

90-3 

— 

5 

52-0 

93-1 

— 

6 

57-0 

97-5 

— 

Reeidoe 

86-5 

129-6 

193*7 


The Biefeer was given by the apricot kernel oil, and even after being 

subjected to steam distillation for some hours, the residue gave the reaction strongly 
hot not the distillate. 

This colour reaction is therefore not due to a volatile constituent. Farther, 
after keeping for a year and then babbling air through the warm oil for three days 
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the reaction was still strong, and as little as 5 per cent, could be detected when 
mixed with almond oil. 

This test, according to our experience, is the only reliable one. The results 
given above certainly seem to confirm the opinion expressed by some authorities— 
vis., that the two oils are so similar in composition that for practical purposes they 
may be considered as identical 

We are informed from an authentic source that peach kernel oils, as such, 
hardly ever come on the market. Apricot and peach kernels are, however, often 
used together, and the oil thus obtained cannot be distinguished from apricot 
kernel oil. 

The fallowing table gives the limits of the figures obtained from the analysis of 
four samples of almond and three samples of apricot kernel oil bought commercially, 
and also the figures for one sample sold as peach kernel oil; 

Limits of Four limits of Three Peach 

Samples of Samples of Apricot Kernel 

Almond Oil. Kernel OS. Oil. 

Iodine value . 97 to 102 100 to 106 101-6 

Saponification value . 183-3 to 207-6 184 to 192-4 191-7 

Specific gravity, 15° C./lo 0 C. 0-9178 to 0-9199 0-9198 to 0-9200 0*9167 

Zeiss batyro-refractomefeer read¬ 
ing at 40° C... 57-5° to 58° 57° to 58-5° 56-5° 

Bieber reaction . nil strong strong 

Fatty Acids. 

Saponification value . 200-4 to 207 197 to 202 201*6 

Zeiss bntyn>-re£raetometer read¬ 
ing at 36° C.. 56° to 58° 57° to 59° 63° 


Mr. G. A. Hill writes: 

“In my experience the iodine value of apricot kernel oil is distinctly higher 
Mata that of almond oil A number of samples of each during the past three years 
hatopveB 

' Almond Oil. Aprieot Kernel Oil 

Iodine value ... ... ... 93 to 98 ... 100 to 110 

toe analytical data afforded by almond and peach kernel oils are 
very tiraHar. and may even overlap, I cannot concur with the opinion that on thie 
smobbI toe oQs stay be oonsidered as identical 

** The wtoora give Zeiss readings at 40° and at 25 q C., and refractive indices at 
21P and at 2QP CL I think it far preferable to have one standard temperature for 
refrantm indkws of fixed mis, and that this should be 4ff* C.” 


19 & ^ ^ 
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DEUCE LANDER AND WALDEN ! 


THE DETECTION OF TRACES OF HYDROGEN CYANIDE, 

By G. DEUCE LANDER, D.Sc., FXG, and A. E. WALDEN. 

(Read at the Meeting , May 3,1911.) 

Sbvbbal important investigations relating to the detection and estimation of minute 
quantities of hydrogen cyanide have recently appeared. The colour reaction with 
alkali picrate has been most successfully employed by Guignard and by Armstrong 
in the study of enzymic action, whilst Waller (Proc. Roy. Soc. } B. 82, 1910, 574 ; 
Analyst, 1910, 35, 406) has elaborated thereon a quantitative colorimetric process. 
The valuable work of Chapman (Analyst, 1909, 34, 475, and 1910, 35, 469) elucidates 
the mechanism of the picrate reaction, showing it to be one of reduction, and 
therefore, being given by numerous other substances, to fail as a specific test for 
hydrogen cyanide. The papers of Berl and Delpy (Analyst, 1910, 35, 362) and 
Jjockemann (Analyst, 1910, 25, 408) are concerned with the ferrocyanide test. 

In view of the great sensitiveness of the picrate test, it appeared most desirable 
to make comparisons between it and the ferrocyanide reaction, having particularly 
in view the possibility of applying the latter specific reaction to such limitiug cases 
as the detection erf cyanide in the minimal quantities found in the brains of poisoned 
animals, as has been done with picrate by Walter. 

Our experiments serve to show that, under regulated conditions, the ferrocyanide 
test is susceptible of equal, if not superior, refinement to the picrate, and that it may 
imiifjrfiad with certainty and confidence to the above-named object. 

regards the limits of the various tests, Borland Delpy have worked the 
fesieeyarMe down to 090004 grm. hydrogen cyanide per cjc., and Chapman detects 
#9000^ With certainty by the picrate test. In Waller’s mhmsmm exa mp l e g 
0*90001 grin* appears to be the smallest amount actually estimated. Under defined 
eonditioas fee ferro eyanide test recognises 000001 grm. with certainty, and definite 
positive resute mm ofetaimWe with 0*000002 grm* 

Berl and Delpy concentrate small quantities by extraction with ether, and 
subsequent resolution therefrom with a trace of alkali This procedure is unnecessary, 
for we find that excessively dilute solutions can be boiled with alkali without change, 
as the following experiment shows: Ten e.e. of EON solution required 18'8 e.e. 

I; after dilution to 156 c.c^ addition of 6 drops of 10 per ceni caustic soda, 
and five minutes’ boiling, the solution again required 18*8 c.c. of iodine. Since one 
almost invariably has to deal with distillates, this enables one to concentrate with*- 
out risk of loss or the mmnwmmm of other dissolved solids. 

In common with Berl and Delpy, we test in the cold, but we do not finally heat 
the alkali iron solution. No doubt many analysts have in their own experience 
noticed the advantage of working in the cold, but it is not the usual practice. 

For quantities of lees than 0*00002 grm. per c.c., we find the best method to be 
as follows: Add to the solution 2 drop of 10 per cent, caustic soda, and evaporate 
finally in a test-tube over the flame nearly to dryness ; cool, add 1 drop of 
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cent, ferrous sulphate, and leave in the cold for ten to fifteen minutes; add 2 to 
3 drops of strong hydrochloric add, warm gently, and cooL The liquid on careful 
dilution then shows a blue colour, the concentrated solution being generally blue- 
green. With a given concentration, better results are obtained thus than without 
evaporation. 

With quantities of the order of 0*00002 grm. per e.c., boiling at once, after 
adding the and iron, may give a negative result. Further, if a number of small 
distOl&tes are separately taken and tested, or if a single large one is not evaporated, 
very appreciable quantities of cyanide may be entirely overlooked, and testing without 
evaporation will not give so good a result in any case as evaporation and subsequent 
Motion to the original volume. 

The conditions governing the formation of sodium ferrocyanide from ferrous 
hydroxide and alkali cyanide are no doubt very complex. The reaction is not ionic, 
and the alterable character of the ferrous hydroxide further complicates the reaction. 

The effect of concentration may be roughly gauged in its practical hearing from 
the following observations with 0 0025 per cent, hydrocyanic add (as ECN), the teste 
being made without concentration: 


€ymn*de Solution. Added Water. Time. Seed*. 

(a) 10c.c. ... nil ... 10 minutes ... good. 

(b) 1*0 „ ... 1*0 e.c. ... 10 „ ... positive. 

(<?) 1*0 „ ... 2*0 „ ... 10 „ ... blank. 

(d) 0*5 „ ... 05 „ ... 10 „ ... blank. 


The most remarkable factor is the apparent effect of the absolute quantity on 
tbs remit of the test. Experiments (6) and (d) ought to have given the same result, 
the concentrations of cyanide being the same; and it may be mentioned that, as 
regards alkali and iron, these, in both instances, are in relatively enormous excess, 
the ferrous hydroxide further being a solid phase. We find similar offsets with the 
pacrate test Quantities of 2 e.e., 1 C.&, and 0*5 c.c., of cyanide solution were mixed 
with equal volumes of Waller’s reagent, sealed in tubes, and heated simultaneously 
at 37° CL for forty-eight hours. The 0*5 e.c. was distinctly less coloured than the 
1 eutk and 2 eus. preparations. Considerations such as these serve to determine an 
abeohite limit to mhrochemicsl tests. 

: Tbe pale-coloured, weak alkali pksrate of Waller will probably be preferred to 
Hi darker alkali hydroxide solution of Chapman, the colour of the latter tending to 
mask the dark yellow cyanide coloration. Thus, 0000006 grm. EGN gave a 
dtaffsife result with 2 c.e. of Waller's reagent, but none with 2 e.c. of Chapman's 
reagent, whilst CKM0002 grm. gave a hunt colour with 1 e.c. of Waller’s reagent. 
The pfarate teal thus offers no advantage over the ferrocyanide in point of sensitivo- 
neas. Shteat if it did, there is Jess room for personal equation in the disedmination 
of pale yellow bom blue-green, than of-pale yellow from darker yellow. 
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empirical standard. We recommend that, having obtained a certain result, it should 
be matched by taking known quantities of cyanide, evaporating, and treating in all 
respects exactly as was done in the original assay. In this way results, which in all 
such cases ought only to fee regarded as approximations, are quickly obtained. 

Bnt such methods naturally need only be resorted to in limiting cases. For 
cyanide, we find that titration with iodine (freshly prepared) is useful; and 
since 1 c.e. of this equals 1 c.c. of EON (0-000025 grm.), it could be used for 
most of the cyanide determinations from blood and brain, such as are described 
below and by Waller. 

Thai the ferroeyanide is equal to the pierate, if not superior, in toxicological 
work is shown by the following example: A dog, weighing 8'8 kilos, was destroyed 
by inierthorade injection of 3 c.c. of 8 per cent. ECN (equal to 0*1 grm. HCN). 
Ten c.c. of eitrated blood, diluted with 30 e.e. of water, and acidified with tartaric 
add, gave, on steam distillation. Id e.e. of distillate, which yielded after concen¬ 
tration a ferroeyanide test amounting to the formation of a considerable precipitate, 
and equivalent approximately to 0*0001 grm. 

An exactly corresponding picr&te test gave excellent results. Ten grms. cl 
brain similarly gave a good ferroeyanide result, equal to approximately 0-00002 grm., 
whilst the corresponding picraie test yielded results which were certainly positive, 
but not very well marked. The eitrated blood was kept in a stoppered bottle for 
nine days, when 30 c.e^ diluted with 50 c.c. of water, and addified with tartaric 
add, were slowly distilled in a current of steam, 10 c.e. being collected. Of this 
distillate, 5 c.c. required 6-8 iodine, corresponding to 0-00018 HCN, or 0*000036 
HON in 1 e.c. of distillate, or 3 c& of dtrated blood. The ferroeyanide test was 
performed with 1 e.e. of distillate, and was matched by a comparison test from 
1*7 of 0-002 pm? cent. HCN (as EON), or by 0-000034 gna HON. This result 
is in suf&d&ri agreement with the iodine estimation. In a second experiment, a dog 
was MUed and its brain exposed eight days post mortem. Ten grms. treated as 
above gave an excellent result. The brain was left exposed to the air^ and again 
tested after three and five days respectively. In both cases good positive tests were 
given, very much less than in the freshly opened specimen, but remarkably close 
to one another. 


. Discussion. 

Dr. Wmiicox said that he agreed with the authors that the Prussian blue test 
was more reliable than the picric acid test. In a recent instance in which he had 
compared the two methods, the picric acid test gave an excellent reaction, but 
unloottuziately the odour soon faded; and it was afterwards found that the reaction 
was due, not to cyanides, but to s u l p hides, which would certainly be present In 
putrid riscem. Moreover, if it were necessary to prepare exhibits for production in 
court, the Prussian blue reaction was the more satisfactory one. When, however, 
the presence of hydrocyanic add had been demonstrated, the picric add method 
would be found useful for estimating the relative quantities present in different 
organs, provided they were not decomposed. He had found that the Pftsssian bine 
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reaction was affected to some extent by an excess of ferrous sulphate, and he should 
like to hear whether the authors had found the addition of an excess of ferrous 
sulphate to be attended by any risk. It was, of course, necessary that the test 
should be carried out under constant conditions, and he felt sure that the authors 
wears right in saying that, in making comparison tests with known amounts of 
cyanide, the complete process must be exactly followed, since the depth of the 
colour was considerably influenced by the conditions of working. 

Mr. Chapman said that this paper was in a sense complementary to the paper 
which he had .communicated to the Society recently, and in which he had called 
attention to the fact that the picric acid method was merely a very general reduction 
method, the red coloration being given by any substance capable of reducing pieric 
acid in alkaline solution. From a diagnostic point of view the picric add was cm 
this account useless The reaction was given not only by sulphuretted hydrogen, 
but by acetone, aldehyde, and a number of other substances which might quite con¬ 
ceivably be present in a toxicological distillate; so that, unless it were established 
feat hydrogen cyanide was the only reducing agent present, no definite conclusion 
could be drawn from the results, and iu toxicological work it would probably rarely, 
if ever, happen that one could be certain that no other reducing agent was present. 
The alkaline pierate method was undoubtedly useful in certain cases in which one 
required not so much absolute results as a series of comparative results. Under such 
circumstances the method had the advantage of being carried out even more quickly 
and easily than fee Prussian blue method. The authors’ results showed, however, 
feat fee Prussian blue test was actually more delicate than the picric acid method— 
a fact of which he (Mr. Chapman) was not aware at fee time of the reading of his 
own paper. Wife regard to the method of titration wife iodine, fee same objection 
applied to this as to fee picric acid method, since sulphuretted hydrogen and a 
number of other substances would react iu fee same way as hydrocyanic add. He 
should like to ask the authors with what degree of certainty fee Prussian blue 
method could be used—».&, whether one could always rely upon obtaining the same 
intensity of colour from a given quantity of hydrogen cyanide. Wife fee picric add 
method approximately fee same amount of colour could always be obtained. He 
should also like to hear whether the Prussian blue standards were sufficiently stable. 
One advantage of the picric acid method was feat fee standards were easy to make, 
and could he kept for a reasonable time. 

Dr. iMBsme asked whether fee authors were quite satisfied that no hydrocyanic 
acid was lost offer boiling fee liquid down to fee required degree of concentration. 
It seemed possible feat some of fee cyanide might be converted into eyanafe, and if 
this wore so it might be fee cause of fee discrepant results obtained from fee 
different absolute quantities in a bo% of 1 c.e. and 0*5 c.a respectively. It would be 
fefetasting to know by what method fee authors determined Urn absolute amounts 
of cyanide before storting and after concentrating, and suggested that it might he 
advantageous to me equivalent solutions of iermcymMe as a standard, which would 
allow a oonduskm as to fee absolute quantities of cyanogen present. ^ , > • j ^ 

Dr. Lahbsb, in reply, said feat in almost any ease 
iron hydroxide to cyanide in sdutsoa wag very large. 




270 


Gm&ABD: A REACTION TOR CAULOPHYLLIN 


cated features of the reaction, and the physical mechanism of the production of 
feorrocyanide in solutions was not understood. Ferrous hydroxide was known to be 
slightly soluble, hut, on the whole, the iron hydroxide in this reaction must be looked 
upon as a solid phase* Apart, however, from the slight coloration which it might 
impart to the dual liquid, he did not think that the quantity of iron used was to be 
regarded as of very serious importance. He clearly recognised that the objections to 
the pierate process would apply equally to the iodine process. In both cases it was, 
of course, equally necessary first to ascertain that no reducing agent except hydrogen 
cyanide was present. He had suspected that eyanate might possibly be formed, hut 
in experiments made by briskly boiling very dilute solutions no serious loss of cyanide 
was shown. Even supposing, however, that any formation of eyanate did occur— 
c^f., by hydrolysis—during the evaporation, the results would still be comparable if 
the conditions of working were always the same. 

# % ' % df *§■ 

A REACTION FOR CAULOPHYLLIN. 

By J. F. H. GILBARD, FXC. 

(Read at ike Meeting, May 3,1911.) 

CauIiOPHyliiIn is a brownish-grey powder prepared from the Blue Cohosh (Caulo- 
phyihm thaUctroid es), the rhizome and roots of which were formerly included in the 
United States Pharmacopoeia. It is prepared by precipitating the resins from an 
alcoholic tincture with water, and collecting and drying the precipitate. It is used 
chiefly by homeopathists ami herbalists. According to Squire’s ^Gompamon to the 
British IlmrunucopoBia ” (1906 edition, p. 349), eaulophyilin has beea lecetaaeaied 
m an emmenagogue, sedative, diuretic and anthelmintic, and is best given tit the 
form of a pill in doses of from 1 to 4 grains. It is also reputed to be used as 
m abortifaejent (see ‘Baylor’s ** Principles mid Practice of Medical Jurisprudence,” 
5th edition, voL ii, p, 167). A sample of eaulophyilin which I examined contained: 


Moisture (loss at 100° C.)... . 8*0 

Matters soluble in 80 per cent, alcohol. 72*5 

Matters insoluble in 80 per cent, alcohol ... 19*5 

100*0 

Total matter soluble in cold water ... ... 51*5 


In the course of an investigation, in which I assisted Dr. Dyer, into the composi¬ 
tion of certain pills which were stated to contain tills drug, it became important ha j 
And, if possible, some specific test for eaulophyilin, no distinctive test for its recogni¬ 
tion having, apparently, been hitherto recorded. After several unsuccessful attempts 
the following test was arrived at: Five c.c. of an alcoholic extract, obtained by digesting 
0*1 grm. of caolophyllin in 25 e.e. of 80 per cent, alcohol and filtering, are evaporated thj 
dryness on the water-bath in a fiat porcelain capsule. The residua is taken up with 
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1 e.c. of water, and broken Tip with a flat-headed rod. Two c.c. of concentrated sul¬ 
phuric add are then slowly added, and the mixture well stirred. An intense purple- 
Mm colour is produced within five minutes. (With some specimens of caulophyllin 
the colour is more inclined to reddish purple.) When testing a mixture of drugs (as, 
for example, a compound pill), 0*1 giro, of fee pill is repeatedly extracted with 80 per 
cent, alcohol, filtered, and the filtrate evaporated in a porcelain capsule. The residue 
is broken up with 1 c.c. of water, and 2 ac. of concentrated sulphuric acid are added. 
If caulophyllin be present, a distinct blue colour will be shown at fee edges after 
a few minutes. The reaction is best seen by daylight, or by fee light of burning 
magnesium. 

The reaction appears to be characteristic of this resin, or of some constituent of 
it. The resins of many other drugs which were tested at fee same time did not give 
fee reaction. 

Discussion. 

Dr. Wmncox congratulated the author on the discovery of this reaction. The 
eoiour was very characteristic, and was produced quite definitely in fee case of a 
mixture. He thought feat fee reaction might possibly be produced by other sub¬ 
stances, and he did not imagine feat the author would claim for it that it was char¬ 
acteristic of caulophyllin and of nothing else. In fee case referred to, however—in 
which be (Dr. Willcox) had also been concerned—the test afforded valuable aid, for 
while fee reaction was not given by the pills in question, it was given wife certainty* 
by pills made up according to the formula which was stated to have been followed* 
this formula containing caulophyllin with other drugs. 


u-W~ J&L J3L 

^Tt ▼jy TjtT 


SULPHUR DIOXIDE IN COMMERCIAL GELATINS. 


Bv HENRY LRFFMANN and CHARLES H, LaWALL. 

Thb enforcement of fee Federal Food Act, and similar acts, in most of the States of 
America has caused attention to be directed to fee use of sulphur dioxide in certain 
cfaumcB of articles which have been treated with sulphur dioxide for antiseptic or 
Beaching purposes. Amongst such materials is gelatin, and considerable attention 
has been given to fee occurrence of sulphur dioxide in this substance, and to fee 
methods of determining it. It is recognised that simple methods of titrating wife 

i pdjittft mhrjadvn may be miglftariing 

We have recently examined a number of commercial gelatins by the following 
method. A known weight of fee sample was dissolved in water and distilled wife 
phm ^ ho dc acid in an atmosphere of carbon dioxide, the distillate being received in an 
> excess of iodine ; the resulting suiphurie acid was then preeipitafced and, we%^4 as’ 
batten sulphate .' 1 \' f \ I 

It» evident frees oar results that with care in the seleotioa Mad 1»mJaasasi «f; 
Stock the man shtfwet eea beep the coatest of bb^1«b dkfdm te m to he 
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negligible. Thus, of eighty-six samples from one factory, only two contained more 
than 50 parts of S0 2 per million, and six of the remainder not over 15 parts per 
million. Eighteen contained bnt traces, and most of the remainder less than 
10 parts- From smother factory, three samples were tested, all containing less than 
10 parts per millio n From a third source two samples, inferior in appearance and 
somewhat offensive in odour, contained respectively 305 and 331 parts per million. 

The most striking results were obtained in the test of two samples of gelatin 
imported especially for bacteriological use, being the brand recommended by American 
bacteriologists. These samples contained 265 and 835 parts per million respectively 
of sulphur dioxide. It is obvious that an agent having so powerful a restraining 
action on micro-oaganisms will be particulariy objectionable in a culture medium. 
It will be necessary, we think, for bacteriologists to establish a strict standard for 
gelatin. 

It has been stated that gelatins low in * sulphur dioxide are apt to be contamin¬ 
ated with bacteria, but this, if fens, will have but little significance for the 
bacteriologist, as all media arer sterilised. 

Fhilaublphia, U.S. 

-»§£ 1 4b 

ABSTRACTS OF PAPERS PUBLISHED IM OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

SMMmm&Um of Absinthe and its ImitationB- F. Sehaffer and IL 
PMUppa LebrnsnUttelunier*. v r JSyg., 1911, 1, 143; 

1911, 2, 1160-1161.)—According to the authors, the estimation ot 
coefficient” by dilution with water is not of much account, since , 

alofaolie strength* and the quantity and nature of the essential oils. In the detec¬ 
tion of the poisonous thujone by Legal’s reaction, the authors state that the test can 
be made sharper by adding the mtmprusside and sodium hydroxide and shaking, 
then waiting for half a minute before adding the acetic acid. Absinthe itself will 
hardy show Legal’s reaction; it is necessary to test a fraction rich in thujone, 
which occurs in the ease of highly alcoholic liqueurs in the last fractions poor in 
alcohol, and in the case of weakly alcoholic liqueurs in the first fractions. A high 
percentage of alcohol weakens dm thujone reaction. With pure thujone, working^ 
with fractional distillation of 100 aex of thujone solution, this body could be detected 
at dilutions of 1 in 50,000. The harmless carvone may also give a red coloration by | 
Lagans test, likewise marc-brandy and denatured spirits, It is doubtful whether if| 
really conclusive test for thujone has been found, and even than the presence | 
thujone would not afford conclusive evidence that wormwood has been employed 
in the preparation of the liqueur, since that ketone occurs in other plants. M Ait ^ 
essential oil prepared from the u great wormwood ” gave Legal’s reaction uK3keste^f% 
than one prepared from the “ little wormwood * {cf. Analyse, 1911,12). . ^ 3F, B. j1| 
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Colour Beaetions of Aromatic Aldehydes and their Applicability in the 
Analysis of Spirits. T. von Fellenbepg. (Mitt. Lebenmiiteluntersuck u. Hyg.> 
1911, % 311-350 ; through Chem. Zeniralbl, 1911, 1, 1254-1255.)— The author has 
farther investigated die reaction which takes place between the higher alcohols and a 
mixture of sulphuric acid and salicylic aldehyde (Analyst, 1910, 35, 403), and finds 
that this colour reaction is given by all unsaturated substances and by compounds 
which are converted into unsaturated substances by heating with sulphuric acid, 
uns&iorated acids, in which the carboxyl group is next to the double bond, being 
exceptions. The reaction is also given by aldehydes and phenols, in which the para 
position is free; these phenols form colours o! the type of roeolic acid. Although ail 
aromatic aldehydes give the reaction, salicylic aldehyde 1ms the advantage that it 
does not give a coloration with methyl or ethyl alcohol. Of the substances other 
than the higher alcohols, present in brandy and rum, only the terpenes, aldehyde, 
and acetal, give the coloration when treated with salicylic aldehyde and sulphuric 
acid. These feme substances may be destroyed by boiling fee spirit with silver 
oxide. W. P. S. 

Simplified Method for the Estimation of Arsenie in Atoxyl and 
Arsaeetm. I. Rupp and F. Lehmann. (Apoth. 2dL t 1911, 28, 203-994 ; Ghem. 
Zmtmlbh, 1911,1,1082-1083.)—The authors propose a simplified modification of the 
method of the German Pharmacopoeia: 0*2 grm. of the substance is heated in a 
200 c.c. flask wife 10 c.c. of concentrated sulphuric acid at 70° G. ; then 1 grm of 
crystalline potassium permanganate is added in small portions, whilst fee bon* 
tecta of fee flask are rotated; 5 to 10 c.c. of officinal hydrogen peroxide axe 
west added, drop by drop, until fee liquid is colourless. It is fees diluted wife 
90 oa of water, boiled for ten minutes, and further diluted wife 50 ae. of water. 
After cooling, 2 grins, of potassium iodide are added, fee solution is allowed to stand 
tor an hour, and then titrated with thiosulphate without m indicator. He 
authors quote examples showing that the results are in concordance wife those of the 
official method. J. P. B. 


; i Preparation and Constitution of Caramel and its Estimation In Sugar 
Juices and Syrups. F. Ehrlich. (Seventh Inter . Gong . App. Chem, 1909, 

| IfSbtitioB V., 92-93.)—The author has succeeded in preparing a chemically homogeneous 
product of cararaehsation by heating sucrose in vacuo in the oil-bath at 200° C*, 
eXtojstiqg fee product wife boiling methyl alcohol until odourless extracts ware 
■- ofoamed, dissolving the residue in water, filtering and evaporating m vacuo. The 
pix^dort, amounting to 20 per cent., was ** saecharan,” having fee formula 
't*X t;1* fee most intensely coloured M caramel” which has hitherto 


been prapared. lt is therefore recommended as a standard for fee celoriisetrie 
oetimatioa ol asGMri, by disserving 0*1 grm. in 100 cjc. of water and making 
cifeervatioasin a 99 mm. ©eH. In this way fee cdburing power of any' sample 
he fflrpfWBw ji rapMBkaJfy in senna ol sa oaba taa. The mouks&tm iteeif 
MexattoHjA ^ fehe other«**ningmatters b$ bam lead k[ 

iwrAnmn m at* gBawgitatea by that rsageefc j B mwh a r a ft : fe-,4- 
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stance, ftrigt m g in the form of lustrous scales; it is tasteless and non-hygroscopie. 
This substance may also be used as a standard in the colorimetric valuation of 
colour-malts and «fariia»ir products, to which its shade approximates more closely 
than that of the iodine solution frequently employed* 

Composition of Ripe and Unripe Bananas. K. Yoshimura. (Zeitsch. 
Untersuch. Nahr. Gmuzsm 1911, 21, 406-411.)—In order to ascertain the changes 
taking place in the composition of bananas during the ripening of the latter, analyses 
were made of the unripe fruit and of the same at intervals after it had been stored 
in a warm room ; the results obtained were as follows: 



Unripe 

Fruit. 

1 

After One 
Week. 

After Two 
Weeks. 

After Three 
Weeks. 


1 ' ‘fiar Cent. 

Per Cent. ! 

Per Cent. 

! Per Cent. 

Water 

70-13 ' 

1 70-31 1 

71-47 

1 70-72 


Per 100 Barts of the Dry Substance. 

Tannin .. 

175 

1-71 1 

1-71 

167 

Starch 

68-16 

47-51 

, 24-40 

14-48 

Reducing sugars ... 

—- 

5-55 : 

13-47 

19-83 

a*** 1 calculated as \ 

Sugar j inTerf J 

— 

14-93 

2861 

30-12 


As the quantity of tannin remains practically constant during the ripening 
process, it is probable that this constituent is without influence on the process. The 
conversion of starch into sugar proceeds fairly rapidly; it is at first changed into 
stttroee, but the latter Is subsequently inverted by the action of theinvertase wjbuefa is 
proeeat, so that there is no definite relation between the quantities of invert sugar 
and cane sugar formed. Sugars other than cane and invert sugar are act present 
in ripe bananas. '. W. J?* :fl| 4j 

Analysis of Coca Leaves. A. W. K. de Jong. (Arch Pham., 1911, 249* 
209-214.)—In reply to certain statements of Bier 1 mg, Pape, and Viehover upon the 
analysis of coca leaves (Analyst, 1910, 35,397) the author asserts that the persistent 
emulsion formed when petroleum spirit is used as the solvent may be resolved by 
expelling the petroleum spirit by means of a current of air. Comparative estimations 
have shown that somewhat higher results are obtained by the use of petroleum spirit ^ 
instead of ether 1-47 as against 1-42 per emit.). Methods in which the alkaloid 
is extracted by shaking the leaves with the solvent never give correct results, and it 
is essen t ia l to use either percolation or extraction in a Soxhlet apparatus. The 
statement that the amount of water added in De Jong’s original method (Analyst, 
1909,24, 99) prevents complete extraction of the cocaine by the ether, is shown to be | 
incorrect, the addition of water actually causing a alight increase in the yield. Two 
extractions with ether are quite sufficient to extract the alkslrw/ l , and a third 
extraction is unneoess&ry. Petroleum spirit removes also 8-isatiupyIco oain e, j 
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only very slowly. In the author’s experience titration, as advocated by Bierling and 
Ids co-workers, will not as a rule give accurate results, since the alkaloid is a mixture 
of bodies of different molecular weights. Far instance, in the case of Java leaves the 
alkaloid consists, in the main, of cmnamyleoeame and isatropyloocaine, the factor for 
which is not 0*00303 but 0*00329. The results obtained by the gravimetric and 
volumetric methods will therefore differ. C. A. M. 

Estimation of Husk in Cocoa Powder. W. L. Dubois and C. I. Lott* 
(/♦ 2nd. and Chem 1911, 3, 251-252.)—The authors have investigated a process 
proposed by Goske (Analyst, 1910, 35, 162) for the estimation of husk in cocoa 
powders, and find that the results obtained by the method are neither concordant nor 
accurate. The sediments yielded by thirteen samples of commercial husk varied from 
31*96 to 52*3 per cent, of the dry, fat-free substance, the average quantity being 
86*96 pear ceni Goske found much lower quantities. Besults of the analyses of 
mixtures of cocoa powder with known quantities of husk show that the method does 
not afford reliable indication of the addition of less than 5 per ©eni of husk, or of the 
amount of added husk actually present. W. P. S. 

Mote on the Detection of Cocoanut Oil in Chocolate. M* J. Wauteps* 
(Seventh Inter. Cong. Ajpp. Chem., 1909, Section YIII.c, 194.)—The evaporation to 
dryness in a strong current of air of the ethereal extract from a chocolate gives a 
residue having quite a different appearance when cocoanut oil is present from that of 
feme cocoa butter. The addition of 10 per ceni of the former can be thus detected, 
file critical temperature of dissolution of cocoa butter in absolute alcohol is 78° G, 
white the figure for cocoanut oil is 34° to 35° G. £L F. E* B. 


Analysis of Cod-layer Oil by Means of its Miscibility Curve* E. Louise. 
(/. Pkartn. Chm., 1911, 3, 377-385.) — The author has shown previously that 
a cu r ve plotted from the results obtained in determinations of the miscibility points 
of rite with acetone is of use in ascertaining the quality of various rite (Analyst, 
1907,32,365) and of turpentine oil (Analyst, 1910, 35, 322), and he now records the 
* merits found on the application of the method to cod-liver oiL Fifteen samples of 
gyAeratesg cod-liver oil gave almost parallel curves lying close together; the miscibility 
potehsof these oils, for quantities varying from 3 to 20 grms M were always above 0^ G. 
,Wbm curves obtained with brown cite were of somewhat different term, and the 
mhmSsSS^f prints were all below 0° C., whilst Urn corves of light and amber-coloured 
rib by between those of the colourless and brown rite. The mtecability curves 
indicate difleraoce s in the qualities of the rite more plainly than do the usual 
analytical constants. W. P. S* 


Setoetta. of Serin m Glased Coffee. T. yens Feltenberg. (M^ Lefa$f{ 
mmi ieimnienmeh. to 1911,1,301-302; through Chem. gmtr&lM., 
fbm presence ri resin m gfe^ad coffteterries caanri be drieriei 




276 


ABSTRACTS OP CHEMICAL PAPERS 


coffee-berry oil which yields the reaction is an indifferent compound, whilst the 
resin reaction is due to the presence of abietic acid, the test may be used 
as follows: 10 grins, of the coffee are treated for a few minutes with 20 c.c. of 
ether, and the filtered ethereal extract is shaken with 3 c.c. of 5 per cent, sodium 
hydroxide solution. The aqueous solution will now contain the abietic acid, the acids 
of the coffee-berries, and traces of coffee-berry oil. The latter is removed by extracting 
the solution several times with ether, the solution being then acidified with hydro¬ 
chloric acid, extracted with ether, the ethereal solution evaporated, and Storch’s test 
applied to the residue obtained. Whilst pure shellac does not yield a coloration with 
the test, shellac glazes on coffee-berries will usually give a positive reaction, as the 
commercial shellac used for this purpose is almost invariably adulterated with resin 
(colophony)* W. P. 8. 

Analysis of Commercial Dextms. C. A. Browne and A. H. Bryan. 

(Seventh Inter . Cong. Apjp. Chem 1909, Section V., 337-342.)—According to the method 
proposed by the authors, the percentages of dextrin and dextrose are calculated from 
the rotation and cupric-reducing power of the cold-water extract, taking the specific 
rotation of pure dextrin as 186, and the difference between the sum of these per¬ 
centages and the dry organic solids of the extract is expressed as undetermined 
soluble organic matters. J. P. B. 

Analysis Of Honey. H. Witte. (Zeitsch. Untersuch. Nahr. Genussm., 1911, 
21, 305-374.)—In continuation of a previous investigation on the composition and 
analysis of honey (Analyst, 1910, 35, 61) the results are now recorded of the 
analysis of forty-nine samples of pure honey, twenty-five samples of artificial honey, 
twelve samples of honey of doubtful purity, and nineteen samples of adulterated 
honey, these results, together with the behaviour of the samples towards various 
qualitative tests, being given in the form of eight separate tables. As the outcome of 
this investigation, the following limiting values for pure honey are suggested, and the 
reliability of certain teste is discussed: The quantity of water in honey should not 
exceed 2D per cent, and the acidity (calculated as formic acid) should lie between 
0-06 and 1*2 per cent. The quantity of ash is generally from 0*1 to 0*35 per cent.; 
it may be as low as 0*065 per cent. The Amounts of ash and acidity of a sample, 
however, afford little information as to the purity of the honey. The sucrose should 
not exceed 6 per cent., a larger quantity than this indicating that the honey is 
** unripe,” that the bees have been fed on sucrose, or that the honey is adulterated. 
The author considers that 11 unripe ” honey and that produced by sugar-feeding are 
not normal honeys. It may be mentioned that, at a suitable temperature, sucrose is 
inverted rapidly by certain honeys, and it is not possible to detect such inverted 
sugar by analysis. The quantity of nitrogenous substances in pure honey varies from 
0*25 to 0*55 per cent., whilst artificial honey rarely contains more than 0*2 per cent. 
The catalase test and the jj-phenylenediamine test proposed by Auzinger (Analyst, 
1910, 35,165,259) do not always yield definite evidence as to the purity of a sample of 
honey, but, provided that the honey has not been strongly heated, the diastase test 
described by the same author is usefuL Fiehe’s reaction (Analyst, 1908, 33, 397) in 
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conjunction with this diastase test is of great value in ascertaining the purity of a 
specimen of honey, bat it mast not be forgotten that artificial honeys occasionally 
give a negative reaction with Fiehe s test, and that honey which has been heated for 
a long time will yield a positive reaction. The faint coloration sometimes given by 
honey which has only been heated in the nsnal manner during its preparation cannot 
be mistaken for the cherry,-red coloration yielded by artificial honey (invert sugar). 
In conclusion, the author recommends that all the data obtained daring the analysis 
of a sample of honey ought to be considered together before an opinion is expressed 
as to the character of the honey. W. S. P. 

Analysis of Honey, with Special Reference to the Nitrogenous Con¬ 
stituents. R* Lund. (Mitt. Lebensmittehunters . Eyg. % 1911, 1, 38-58 ; Ghem . 
Zintralhh , 1911,1,1158-1159.)—As the result of the examination of a large number 
of samples of honey, the author concludes that in genuine honey about one-half of 
the total nitrogen exists in the form of protein and one-half as amino nitrogen, the 
quantity of ammonia nitrogen being negligible. Samples of genuine honey showed 
from 0*31 to 0*45 per cent, of total nitrogen, whilst artificial honeys contained only 
0*106 to 0*20 per cent. For the estimation of the protein in honey, the author 
recommends a solution of 2 grms. of phosphotungstic acid in 20 grms. of dilute 
sulphuric acid (1: 4) and 80 c.c. of water. Five c.c. of this reagent are added to 
20 c.c. of a filtered 10 per cent, solution of honey, the mixture being diluted to 40 e.c. 
and stirred. The precipitate separates better in this way than when tannic acid is 
used, and the results are equivalent. Precipitation is effected in the test-tubes 
employed by Barth for the estimation of tannin in wine. The volume of the precipi¬ 
tate is read off after twenty-four hours, and in the case of natural honey it ranges 
from 0*6 to 2*7 c.c. Artificial honey gives either no precipitate or less than 0*5 c,c. If 
proteins have been added to artificial honey, differentiating tests, such as Brautigam’s, 
Ley’s, and Fiehe’s reactions, may be applied. J. R B. 

Volatile Acids of Honey, A. Heiduschka and 0. Kaufmann. (Zeit&cK. 
Untersuch. Nahr . Genus sm ., 1911, 21, 375-378.)—The volatile acids occnrring in 
honey do not consist wholly of formic acid; in some cases this acid constitutes only 
about one-half of the total volatile acids. The authors employed two methods for 
e stimat i n g the amount of formic acid in various samples of honey—namely, the mer¬ 
curic chloride method (reduction to mercurous chloride), and the sulphuric acid method 
(measurement of the carbon monoxide produced). The former method yielded from 
0*006 to 0-01 per cent, of formic acid, and the latter from 0*005 to 00073 per cent .; 
these results confirm the statements of other workers that the sulphuric acid method 
yields slightly lower results than does the mercuric chloride method. After saponifi¬ 
cation, larger quantities of volatile acids were obtained from the honeys, showing 
that a portion of these adds, including the formic acid, was present in the honeys in 
the form of eaters. The total amount of formic acid (free and combined) found 
varied from 0*0118 to 0*0229 per cent, by the mercuric chloride method, hota 
0*0096 to 00206 per cent, by the sulphuric acid method. W. P. SL 
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■c Notes on Linseed and other Oils. H. Ingle. (J. Soc. Chem. 
23, 344.)—The author has examined the relationship between the 


:W$M; 



(AnaiiYST, 1898, 23, 310). One to 1*5 grins, are dissolved in a weig&ed aasfcin 30e.e. 
of ether (sp. gr. 0720) and 5 c.c. glacial acetic acid. Excess of bromine is ran in, and 
after six hours the precipitate is collected on a iared paper, washed four times with 
10 c.c. of ether, and the total weight of the precipitate determined after drying the 
residue still left in the flask, and that on the Alter in the water oven. Samples of 
known purity gave values as follows : 


Oil 

Iodine Yalne. 

Sp Or. at 

15° 0. 

Hexabromides. 

(1) (2) 

Melting-point 

Baltic oil ... ... 

197-0 

0-9357 

48-1 

47*5 

140-5 

Calcutta oil 

185*0 - i* 

0-9322 

39-1 

39*3 

140-5 

Butch crushed ordinary ... 

181-5 1 

0-9322 

36-9 

— 

140-3 

English „ 

185-0 

0-9332 

40-0 

— 

140-3 ' 

Plate oil . 

179*5 

0-9315 

35*3 

33*7 

140-5 

Menhaden oil . 

182-0 

0-9328 

61-8 

— 

decomposes 

Tung oil . 

168-0 

- ' 


nil 

— 


These results, with the exception of the melting-points, are not at all in agree¬ 
ment with Hehner and Mitchell {loc. cdL). The length of time of the stand with 
bromine and ether is immaterial The following are some iodine values obtained: 


Baltic dls, 190 to 204 (good samples should not Ml below 195); La Plata, 175 
to 186 (the felglW figure is now commoner than formerly); Bhfek Bea <p|ji£ ] 

cals, 177 to IBB (very variable); Morocco, 

The HAM method, modified by the author $&i 
Figures are given showing the lowee 

iodine and beo&bixmMe values doe to heating a sample of Ihrseed lcM tcM '1W log 

‘ | i f 5 I » . : F. 




Analyse of lYapsratei, Milk and Milk Products. E. Gudeman. 
(Sevenik Inter, Ckmg, App, Chem., 1909, Section VHI.c, 237.)—Butter fat in concen¬ 
trated milk and in milk products is estimated as follows: 2*5 grms. of the milk product 
are dissolved car made into an emulsion with about 100 c.c. of water. Fat, proteins, 
and insoluble substances, such as starch, gums, fibre, etc., are precipitated with 
copper solu&oo (Fehimg), and the precipitate filtered, washed, and dried at a low 
temperature between filter paper. This is then extracted with ether, and the solution 
dried on the water-bath, The residue after ether extraction is used for the estimafeii 
of insoluble protein, the Kfaldahi digestion being complete in less than one hour. 
Sugar is determined in the filtrate from the copper sulphate precipitation. A pm* 
limin&ry extraction with ether is recommended for bodies rich in fat, such as milk 
chocolates and milk powders. Many substances containing sugars, starch* and 
cereals may be treated in this manner. H. F. EJBU 1 ] 
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Competition of Dried Milk Powders. A. Burr. (.Milchw . Zentmlbl , 1911, 
7, 118-113; through Chem. 2entralbl. f 1911, 1, 1234.) —The following results were 
obtained on the analysis of samples of dried milk preparations. For the estimation 
of the fat, the Rose-Gofctlieb proeess, as modified by Richmond (Analyst, 1908, 33, 
389), and the Werner-Bchmidt process, were found to be trustworthy, but the Adams 
process yielded low results. The factor 6-37 was employed for converting the 
nitrogen found by KjeldahFs process into protein: 


Water. Fat. Proteins. Lactose. Ash. 

i * ~~'i "H ' 

Per Gent I Per Cent i Per Cent. 1 Per Cent Per Cent. 
Full-milk powder ; | 

(37 samples) . Jl*20 to 10*04*22*89 to 324123*79 to 34*0931*63 to 45*135*48 to 7*54 
Cream powder (22 I i 

samples) ...0*92 „ 8*21j30*23 „ 53*52 — — — 

Skimmed - milk 

powder (29 sam- I 

pies) .;2*62 „ 13*88 0*63 „ 4*18 — : — , — 

Whey powder (2; 

samples) ...|2*10 „ 2*20j 1*63 „ 1*7014*01 to 14*4875*44 to75*578*38to8*99 

With the exception of the water, the figures are calculated cm the dry substance. 
Only three of the so-called cream powders contained more than 50 per cent, of fat, 
and in many cases they did not differ essentially from full-milk powders. Hie 
author is of the opinion that a full-milk powder should contain not less than 25 per 
cent, of fat. Apart from the two whey powders, the preparations did not dissolve 
completely in water, and, as the powders undergo certain changes which affect their 
taste and solubility, the author considers that milk powders cannot be termed satis¬ 
factory preparations. The use of alkalis in the manufacture of the powders may be 
detected by testing their aqueous solution with litmus paper* ; the test, however, is 
of use only when the powder is quite fresh, or has been kept oat of contact with air, 
as the powder soon develops a high degree of acidity. W. P. 8. 

MsrtraiBftariB Estimation of Nicotine in Tobacco Extracts. J. rim 
fiegfada. {Faehl. Mitt. d. mierr . Tabakregie, 1910, 87-90; Chem. ZeniralbL, 1911, 
1 , 1085.) — The specific rotation of nicotine changes very appreciably with the tern* 
pva&ere- According to the method proposed by the author, 30 grms. of tobacco 
extract aim treated with 3*5 grma of e&leium oxide and 10 e.e. of water, and the mix¬ 
ture is in a current of steam. When the distillate amounts to six times 

the quantity of tobaoco extract taken, practically ail the nicotine will have distilled 
over* The rotation of the distillate is then observed in a 200 mm. tube with a 
Lippieh half-shade ? poiarimeier. The percentage of nicotine is calculated foam kb# 

formula P which (? «= the weight of the distillate, g that of 

extract, and / * a factor (the rotation constant) winch varies seeGedipp jfej 
- ■ . * Hot*.—-T be nm $£ neidie *eid Is naGt ta^tis 
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peratare and the notation. Values of / determined for different temperatures and 


angles of rotation are given in the following table : 


Temperature. 0-5° 1° 

10° C ... 0-6365 0-6394 

15° G ... 0-6315 0-6340 

20° C ... 0-6264 0-6286 


2° 3° 

0*6405 0*6414 

0*6349 0*6355 

0*6293 0*6295 


4 fl ■ F 

0*6419 0*6414 

0*6354 0*6352 

0-6288 0*6289 

3.F. B. 


New Method for the Estimation of Nieotine in Tobaeeo. J. von 
Degpazia. (FachL Mitt. d. ossterr. Tabahregie , 1910, 149-152; Ghem . ZmtraibL , 
1911, 1,1085-1086.)—Twenty grms. of finely powdered tobacco are treated in a fiask 
of 300 c.c. capacity with 7 c.c* of potassium hydroxide solution (1:1), a few grass* of 
sodium chloride, and 130 c.c. of boiling concentrated brine. About 45 c.c. are rapidly 
distilled over without 4be use of steam, and then distillation is further continued in 
a current of steam, until 100 c.c. of distillate are obtained. Only with tobaccos very 
rich in nicotine is it necessary to distil off more. After the introduction of the 
current of steam, the direct heating of the fiask should be interrupted for a time, to 
allow of the dilution of the residue. The distillate is weighed and polarised, the per¬ 
centage of nicotine being calculated,by the formula given in the preceding abstract. 
The results agree very closely with those obtained by Kissling’s method (cf. Analyst, 
1911, pp. 106 and 143). J. F. B. 

Estimation o t Starch Syrup in Jams, etc. K. Beck and P. Lehmann. 
(Zeii&ch. Untersuch. Nahr. Gmus&rn., 1911, 21, 393-405.)—Two processes are 
described, the first being intended for use in the case of jams, eta, which are not 
homogeneous, whilst the second is applicable to samples of a more uniform com¬ 
position. The factors taken into account In the formula given are: The specific rota¬ 
tion of the inverted dry solids of starch syrup = 4 -134*1°; the specific rotate of the 
inverted soluble substances of the jam= -21*5°; and starch syrup contains an 
average of 18 per cent, of water. The tables given in the official (German) methods 
for the analysis of wine are used for finding the quantity of soluble matters 
corresponding with the specific gravity of the jam solution. 

Method 1.—The amounts of soluble and insoluble substances are first estimated. 
One hundred grms. el the sample are mixed with 200 grms. of dilute alcohol (1 part 
of alcohol to 2 parts cf water) of which the alcoholic strength, p, has been exactly 
found by taking the sp. gr. of its distillate, and the mixture is allowed to stand 24 
hours, with occasional shaking. After filtering, 50 grms. of the filtrate are mixed 
with 25 c.c. of water, distilled, and the sp. gr. of this distillate is determined, giving 
the percentage quantity of alcohol now present, p 1 ; the percentages of alcohol, p 
and arc expressed in parts by weight- The percentage quantity of insoluble 
substances, I, is then calculated from the formula 

1=100(3-^- 

The residual solution in the distillation fiask is now diluted to a volume of 
50 e.c., its sp. gr. is determined, and the quantity of soluble substances Is ealeu- 
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iafced from the sp. gr.; this quantity, multiplied by 3, gives the percentage quantity, 
it of soluble substances in the sample. One-half the weight of the 50 c.c. of solution 
is now transferred to a 50 c.c. flask, 13 c.c. of water and 4 c.c, of 38 per cent, hydro¬ 
chloric add are added, and the mixture is heated to 68° 0. After cooling, the solution 
is neutralised, 5 c.c. of basic lead acetate solution are added, the mixture is diluted 
to the mark with water, and filtered. Twenty-five e.e. of the filtrate are then treated 
with 2*5 c.c. of saturated sodium phosphate solution, filtered, and the rotation of the 
filtrate observed in a 220 mm. tube. The reading, when multiplied by 3, gives the 
specific rotation (jV| D ) of the sample. The percentage quantity of starch syrup, y, is 
found from the formula 

y = 4 (*4-4*651 [<*]&). 

Example. —Sp. gr. of the solution=1*0502 = 13-00 grms. of soluble substances, 
and 13*0 x 3=39*0 per cent, of soluble substances ($). The observed rotation 
= 4- 2*8°; then 2*8 x 3=8*4, the specific rotation of the sample. By the above 
formula 

y = 4(39*0 + 4*651 x 8*4) = 13-0 per cent, of starch syrup. 


This quantity is then multiplied by the factor 1 - (0*0033 x 1), in order to correct 
it fur the volume of the insoluble substances and to obtain the actual q uan tity of 
starch syrup present. 

Method II .—Fifty grms. of the sample are mixed in a tared flask with 200 e.c p 
of 25 per cent, alcohol, 20 c.c. of basic lead acetate solution are added, and a further 
quantity of the dilute alcohol is added to make the total weight of the mixture 
320 gems. After m i x i n g mid allowing to stand for 30 minutes, the mixture is filtered 
and the filtrate is collected in a weighed flask ; the excess of lead is removed from 
the filtrate by treatment with hydrogen sulphide, mid, if necessary, water is added to 
make up any loss in weight. Alter filtration, 50 e.e. of the filtrate are evaporated to 
expel the alcohol, the residual solution is dilated to a volume of 50 ac., and its sp. gr. 
is determined, the corresponding quantity of soluble substances, E t being then cal¬ 
culated. Of this solution, 41*7 c.c. are transferred to a 50 c.c. inverted as 
described above, and polarised in a 200 mm. tube (the treatment with sodium phos¬ 
phate is not required). The percentage amount of starch syrup, y, is then found 
from the formula 


y=£+3P, 

whefcn P is the polarimeter reading. 

f Sp. gn of the solution = 1*0271 = 7*01 E % and the rotation found 

«# 4-2*6P; than 

y=7*01-f(3x 2*6)= 14*8 per cent, of starch syrup. 

Bill quantity may be corrected for the volume of the inaduhle matters present 
m described previously. W. P. S. 


Betefloi ri Pnme Juice and Caramel Hi Vanilla 

W. Baris. (/. Ind. Eng. Oha, 1911, 3, 
test for oararool is quite worthless in tee ease of 
0*1 per cent, of vaaliihi; when more than this 
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fey the basic lead acetate, and carries down with it practically the whole of the 
caramel which may be in the extract. The following modification of the tost has 
therefore been devised, and has been extended to include the detection of prune juice. 
Twenty-five c*c. of the extract are mixed with 50 c.c. of water, evaporated to a volume 
of about 20 c.e., and filtered. The filtrate, when cold, is extracted twice with ether, 
using 15 e.c. of the latter each time; the colour of the first ethereal extract should 
be noted, as the colouring matter of the vanilla bean is fairly soluble in ether, whilst 
caramel and prune juice are quite insoluble. The aqueous liquid is now transferred 
to a beaker, heated to remove dissolved ether, and treated, when cold, in a cylinder 
with 1 c.c. of basic lead acetate solution of sp. gr. 1*25. If caramel is present, the 
precipitate produced will be dark brown in colour, whilst the supernatant liquid will 
also be dark coloured. Five c.c. of glacial acetic acid are then added; in the presence 
of a pure extract, or of an extract coloured with caramel, the precipitate will fee 
dissolved immediately. If prune juice has been used, a reddish-brown gelatinous 
mass will remain insoluble in the acetic acid. The colouring matter of sherry is 
said to be sometimes used to colour vanilla extract; this colouring matter gives a 
light-coloured precipitate with basic lead acetate, closely resembling in appearance 
the precipitate obtained from a pure vanilla extract, but differing from the latter in 
containing a body which is insoluble in acetic acid. W# P- S, 

t 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Gemnididal Action gf M sente and Antimony Compounds on Bacillus 
Typhc mm* 6. T. Angas and B. A. Cooper. (Seventh Int. Gong - App. Ghem ., 
1909, SteelIan IYa, S65-866.)—The Bideal-Walker test was used under standard 
ceaditiona, employing a twenty-four hours’ culture of the organism. The fcpowing 
are aome of the res^ 

Satefcaeae. | Co-effieiast, j DSntioas SvfleyedL < 

Phenol ... ... 1 

Atoxyl (sodium salt) ... ... Under 01 

Potassium dk&mphorykrsena^ ... 0*25 

Axrhenal ... ... ... ... 0*5 

Potassium arsenate... ... ... 02 

Potassium arsenite ... ... ... 1*3 (approx.) 

Duo&omethylarsenic add ...* ... 1*25 

Triphenyl&aiimonic hydroxynitrate 4*0 (approx.) 

The qumquevalent arsenic compounds above, with one exception, are but feebly 
germicidal, and in that case the iodine confers the greater activity. In the presence 
of potassium arsenita the subcultures grew in an erratic manner, and the authors 
point out that mercuric chloride also behaves similarly unless a trace of sulphuretted 
hydrogen is added to combine with the carried-over salt, and so prevent the forma¬ 
tion of a compound between the albumin of the germs and the mercury. It m 


1 in 100 killed in about 5 minutes. 
1 in 10 failed to Mil in 15 minutes. 
Iin75 „ „ 

I in 50 „ „ „ 

1 in 20 „ „ „ 

1 in 140 killed in about 5 minutes. 
1 in 120 „ „ „ 

1 in 400 „ 
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suggested that the toxicity of tervaienfc arsenic is due to a combination of this kind 
between the unsaturated arsenic and the organism, thus accounting for the 
irregularity In its action. H. F. B. H. 


Contribution to the Study of Chemical Disinfectants. Second Paper. 
SL Belgpine, (J- Soc. Chem, Ind 1911, 23, 384-343; cf. Analyst, 1911, 69.)— The 
author reviews the work of the chief investigators concerning the action of chemical 
disinfectants, dealing first with Baxter on the action of various agents upon organic 
fluids that had undergone spontaneous putrefaction, and then with the same author's 
work on vaccine lymph, septic peritonitis, and glanders nodules. Of methods adopted 
sines 1881, he describes Koch's use of pure cultures as test organisms acting in 
presence of large quantities of the disinfectant This worker combined the use of 
the “thread” method with solid media, and was followed by Fraenkel and Behring, 
who substituted peptone bouillon for the solid medium in order to minimise the 
“ carry over w danger. Kronig and Paul’s “ garnet" method is criticised, as are the 
modifications introduced by Sternberg, Wynter Blyth, and Bideal and Walker; and 
fin author describes in detail the “suspension” and “thread" methods he has 
himself mostly employed. 

The “ suspension ” method resembles in some respects that used by Baxter and 
Sternberg, and is used with such modifications as the occasion requires. Comparisons 
with phenol as the standard were almost always used, and in all cases it is easy to 
estimate accurately the proportion of bacteria, associated matter, and of disinfectant. 
No cotton-wool is employed, and the whole of the procedure is carried out in a small 
double-walled chamber, kept at 19° to 20° 0. A mechanical rocker is employed 
(and illustrated) to keep the fluids in motion. 

The Thread Method (J. Boy. San. Inst., 1907, 28).—This dinars from the former 
as regards the state of the test bacteria, and full details are given for the use of 
B, eoli communis and B. typhosus. Unlike Bideal and Walker, the author does not 
express his results by means of a phenol co-efficient, but states exactly under what 
conditions the death of the test organisms occurred. In both the thread and 
suspension methods there is in each set of tests but one variant—the strength of the 
dMnleeting solution; whereas Bideal and Walker have two—the degree of dilution 
and the time of exposure. The author gives various reasons for believing that either 
qfhis methods # is preferable to the Rideai and Walker, and especially claims its 
testing disinfectants to be used cm surfaces or articles contaminated 
with dry infectious products. 

After discussing the objects of standardisation of disinfectants horn the chemical 
and hygienic points of view, the author concludes: (1) That the use of naked bacteria 
is mmmmm advantageous whan the bactericidal powers of disinfectants, and not 


the actual hygienic practice, is under consideration, and that his suspension method 
is fins preferable to the drop (or Bideal-Walker). (2) That the resdte ###fe$j 
by Urns methods maybe expressed by a figure indicating the 
d fafafeefca nt , carbolic acid being the standard; but that this figure 
ratio obtained under conditioas not necessarily occurring ha prae ti oe, * ^ 
term “ eoeStieti** sfaotdd not be ondfirsiood k> indicate tfe 
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hygienic value can be ascertained only by means of a series of tests in which practical 
conditions are represented as closely as possible. H. F. E. H. 

Detection of Blood by Means of Leueo-Malaehite Green. F. Michel. 
(Chem. Zeit, 1911, 35, 589-390.)—A reagent may be used for the peroxydase test in 
blood by dissolving 1 grm. of lenco-malachite green in 85 grms. of glacial acetic acid, 
and dilating the mixture with water to a volume of 250 c.c. One drop of the solution 
to be tested for blood is treated with 5 drops of the reagent and 2 drops of 1 per cent, 
hydrogen peroxide If the drop of solution contains only as little as 0*002 mgrm. of 
blood, a green coloration will be obtained. W. P. S. 

Estimation of Catalase in Milk. 0. Laxa. ( Zeitsch . TJntersuck. Nahr. 
Genmsm., 1911, 21, 417-420.)—An apparatus is described for measuring the quantity 
of oxygen liberated from hydrogen peroxide by the catalase present in milk. It 
consists of a graduated glass tube, the lower end of which is constricted to form a 
narrow jet, whilst the upper end is fitted with a tap. The capacity of the tube is 
20 e«c. A mixture of the milk to be tested and hydrogen peroxide is prepared in the 
proportion of 15 c.c. of milk to 5 c.c. of 1 per cent, hydrogen peroxide solution, and 
the apparatus is filled with this mixture. After the lapse of a definite period of time, 
the volume of oxygen liberated by the action of the e&talase is noted. Basalts of 
experiments with numerous samples of milk are given, showing that the apparatus 
yields concordant figures, and that the latter agree closely with those obtained by 
Honing’s process (titration of the excess of hydrogen peroxide). The method 
described by Burri and Staub (Analyst, 1909, 34,160) was found to yield unreliable 
results* probably owing to the liability of the agar cylinder to shrink and allow the 
gas to escape. W. P. S. 

Estimation of Inofgunie Phosphorus in Animal Tissues. A. C. Whittier. 
(/. Ind. Eng . Ghem~, 1911, 3, 248-250.)—Hie following method, due to Forbes (Ohio 
Agr. Exp. Sia., Bulletin 215, 481), m recommended: Extraction is accomplished by 
boiling the sample in ammonium sulphate solution, followed by repeated extractions 
with hot water. The determination is made by precipitating the inorganic phosphates 
with magnesia mixture and ammonia, followed by the regular gravimetric method for 
phosphorus cm the dissolved magnesium precipitate. The method gives almost 
identical results with and without the application of heat to cold water extracts of 
flesh, and the results agree well with those obtained by the method of Emmet and 
Grindley (Analyst, 1906, 3}, 159). Trowbridge and Stanley (Analyst, 1910, 35, 
311} have pointed out that methods depending on the use of boiling water are faulty, 
because at this temperature organic compounds of phosphorus may be hydrolysed. 
The present author finds no evidence of this. Such hydrolysis as may occur on 
storage seems rather to depend on the action of enzymes and bacteria, and boiling 
arrests such action, and, in addition, gives rise to dear solutions, in which the 
subsequent precipitation is more complete. It is shown that Trowbridge and Stanley's 
determinations of organic phosphorus in uncoagulated extracts by the barium method 
are too high, and this is traced to the passage of barium phosphate through the filter. 

G. G. 3. 
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Experiments on the Antiseptic Properties of Sulphurous Acid, Sulphites, 
and Complex Compounds of Sulphurous Acid. E. Hailer. (Arbeit. KaimrL 
GesundhetUamte , 1911, 36, 297-340; through Ghem. Zentralbk , 1911,1,1309-1311.)— 
The relative concentrations of sulphurous acid necessary to destroy moulds, yeasts, 
and bacteria, were in the order 5,4, and 1, respectively. The addition of dextrose to 
the media containing the organisms decreased the action of the sulphurous acid. 
The latter has a more powerful action at a temperature of 37° G. than it has at 23 d C. 
Sodium sulphite, in the concentrations employed in the experiments, was without 
affect on the organisms, whilst sodium bisulphite was less effective than an equivalent 
quantity of sulphurous acid. All three kinds of organisms were equally resistant to 
the action of phenol, a / r molar solution being required to kill them, whilst moulds 
ware destroyed by a yj^-moiar solution of sulphur dioxide, yeasts by a y^-molar 
solution, and bacteria by a T J*-molar solution. A much* higher phenol concentration 
is, therefore, required to kill she organisms than is necessary in the case of 
sulphurous arid. The compounds of formaldehyde and acetaldehyde with sodium 
bisulphite, even in high concentrations, do not affect moulds, but the corresponding 
compounds of acetone and dextrose have some action. The dextrose compound has 
the most effect on bacteria, then follows the acetone compound, and next the 
acetaldehyde compound. The quantity of sulphurous acid necessary for the effective 
preservation of a substance depends to a great extent on the composition of the 
latter; and, without taking into account its physiological action, sulphurous arid, 
when used as a preservative, possesses the disadvantage that it is volatile aid is also 
readily oxidisable. As regards its employment in the case of dried fruits, 
experiments showed that there was no need for its use when the fruits are properly 
dried The alleged necessity for the use of sulphurous acid in certain classes of wine 
is bring investigated. W. P. S* 

Estimation of Hexamethylenetetpamine (Urotropme) In Opine. F. 
SehPOteF. (Archdv. exper. Pathol Piarm., 1911, 64* 161-166; through Gktm* 
ZentralbL, 1911, 1, 1257.)—As inaccurate results are obtained by estimating the 
nitrogen in the mercuric chloride precipitate obtained from urine containing hexa- 
ma&ylenetetramine, owing to the occlusion of uric acid in the precipitate, the 
following method, in which the precipitate is treated for the removal of the uric 
arid, is recommended. One hundred c.c. of the urine are mixed with 10 e.e. of 
25 per omit, acetic arid, and treated with 120 e.c. of saturated mercuric chloride 
solution. After the lapse of twelve hours, the precipitate is collected on a filter, then 
digested on the water-bath with 15 e.c. of concentrated sodium chloride solution, and 
again filtered; the Imxamrihylenetetramine-mercuric chloride compound dissolves in 
the sodium chloride solution, and, after the mercury has been removed by the addition 
of sodium hydroxide, the nitrogen in the solution is estimated by Ejddahl’s process. 
The amount of nitrogen found is then calculated into hexamrihyi^nri^rairine; i 

■ . - ■ : < i \ . s ; £ 

' > Bacteriology of Water: Its Present PoeitkHi. P. F. Mff&H 1 

Ohm. 1*4., 1911, 23, 319-334.)—The author rerierao *fae> 
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knowledge on this snbject, special mention being made of bis own work and the 
various recent reports of Houston to the Metropolitan Water Board. A short 
historical summary is followed by numerous tables dealing with the biochemical 
reactions of B. typhosus, B. coli , and streptococci, and the rate of disappearance of 
the former from raw river and stored waters. An account is given with tables of 
recent bacteriological methods as applied to testing the purity of waters which have 
been treated by processes other than storage and sand filtration. These include 
mechanical filters, Clarke’s process of softening, lime and alumino-ferrie, ozone, 
bleaching powder and ultra-violet light. Illustrating the extremely laborious nature 
of the work done by Houston, a description in detail is given of one investigation 
involving the examination of 156 samples of raw river water containing 135,687,500 
bacteria. From these 7,329 selected colonies were subeultured and folly examined 
for behaviour characteristic of B. typhosus* Not one of all these colonies agreed in 
all respects with any of the thirty-two known strains of this organism which were 
simultaneously examined. In another series, out of 5,451 colonies selected for 
special study from raw river water, one consisted of bacteria which closely resembled 
the typhoid bacillus. 

The work of McConkey and Hill and Savage on B. coli communis is reviewed, 
the labour expended on “ this now classical microbe ” having been of wider 
scientific interest than its mere hygienic significance. The position taken up as long 
ago as 1886 by the author is vindicated with regard to the storage of water as 
effecting its purification, for, notwithstanding the great advances in the technique of 
typhoid-testing, the results obtained recently by Houston are essentially similar to 
those obtained by the author fifteen years previously. 

The author fully endorses all the advantages which Houston claims are secured 
by the storage of surface waters. 

In the final conclusion it is stated that no very surprising novelties bare been 
brought to light since 1895. By that date all the salient features in the b&cisdoiogy 
of water had been mapped out, and recant work 2ms filled in details and confirmed 
previous results broadly established. The all-important questions for the water- 
examiner remain the same: (1) Has the water been contaminated with the excreta 
of man? and (2) if so contaminated, has the water been since subjected to conditions 
sufficient to insure the destruction or removal of the pathogenic organisms which 
may m have been introduced? No categorical answer is yet possible to the first of 
these questions, because no organism absolutely characteristic of human excreta is 
yet known. B. coU communis is characteristic of faecal 'matter in general, and ail 
surface water must be contaminated more or less with this organism. 

The second question also requires a qualified answer. If the water is free from 
B. coli in a large volume, it may be concluded that a fortiori it is free from typhoid. 
But should B. coU be found in a small volume, it does not prove that the water may 
at any time be liable to contain typhoid bacilli, because the presence of B , colt does 
not prove that the water has been contaminated by man. It is easier to exculpate a 
water than to incriminate it, but even the absence of B. colt from a large volume does 
not prove its safety in view of the recent remarkable revelation as to people who are 
typhoid-carriers, and who by discharging typhoid bacilli in their urine may eon- 
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laminate water without causing it at the same time to receive any B. colu The 
author deprecates the adoption of any hard-and-fast standard of purity such as the 
now popular ** no typical B. coli in 100 e.c.,” and also the idea that the chemical 
examination of drinking water has been superseded by the bacteriological, and asserts 
that the latter, while more useful for following the variation in purity of a known 
water may, if used without chemical analysis in a water of unknown origin, lead to 
erroneous conclusions. H. F. E. H. 


ORGANIC ANALYSIS. 

Use of Metallic Potassium in the Estimation of Halogens in Benzene 
Derivatives. C. H. Marycti, (Amer. J. $ri. t 1910, 30, 378-380 ; through Gbem. 
JSmtralbl., 1911,1, 1246.)— From 0*1 to 0*4 grin. of the substance is placed in a flask, 
15 c*a oi a mixture of 1 pari of alcohol with 2 parte of thiophene-free benzene are 
added, the flask is attached to a reflux condenser, and about ten times the amount 
of potassium required by theory is introduced gradually. After the contents of the 
flask have been heated and the reaction is completed, a further quantity of 2 c.c. of 
alcohol is added, and the heating is continued until the whole of the potassium has 
disappeared. The halogen in the resulting solution is then estimated in the usual 
way. The method yielded trustworthy results in the case of such substances as 
chlorobenzene, bromobenzene, hexachlorobenzene, and p-ehloraniliBe. When 
metallic sodium was used as recommended by Stepanow (Analyst, 1907, 3% 52), 
only 84 per cent, of the quantity of halogen present was obtained* W. P. SL 


Caoutchouc Nitrosite and its Analytical Application. P. Alexander. 
(Zeitsch. angew. Ghem^ 1911, 24, 680-687.)-~The author has previously recorded the 
production of carbon dioxide during the preparation of caoutchouc nitrosite and has 
analysed the products obtained, suggesting the formula instead of 

Harries" formula (C^H^O^N^ for the 41 nitrosite-c.” In the present paper he 
confirms his observations and defends his views against certain criticisms which 
have been made. He admits that the amount of carbon dioxide formed varies with 
the conditions under which the nitrosite is prepared, depending especially on the 
ins and temperature of the treatment; but if care be taken to collect all the carbon 
dioxide produced, a quantity representing 86 per cent, of that calculated for the 
splitting oil of 1 molecule of carbon dioxide from a body of C* constitution may be 
fomsdL The greater portion of this is evolved by secondary oxidation changes during 
the later stages of the reaction, but in any case there is always sufficient evolution 
of carbon dioxide to exclude the possibility of simple nitrosite formation quantitatively 
with the of a nitrosite of C* formula. The author concedes, however, 

that with very different varieties of caoutchouc the quantity of crude nitroeifce 


dbtafaed by the full action of nitrous vapours corresponds very closely with that j 
calculated from Barries* formula. But tins in no way proves the cxxmetMga 
that formula fpr * purified derivative, but merely that the fees oi .ear|^ 
approximately compensated by the fixation of oxygen ha the reridua, fle#* 
the question whether the niteoeiie reaction may be 
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by Harries be accurately followed, Harries’ calculation-factor may certainly be 
accepted as an empirical value, not, however, expressing the actual quantitative 
production of bis “ niirosite-c,” for which it was originally intended. For the 
estimation of caoutchouc in vulcanised products, however, the author cannot recom¬ 
mend the nitrosite method unreservedly, although in many cases he uses it for the 
estimation of the coefficient of vulcanisation with satisfactory results. It possesses 
a great advantage in enabling the analyst to eliminate all mineral loading materials, 
by dissolving the nitrosite in acetone and filtering the solution (<?/. Analyst, 1911, 
158). J. F. B. 

Sources of Error in the Folin Method of Estimating' Creatinine. 
A. E. Taylor. {/. Biol. Chem., 1911, 9,19-20.)—Personal equation, the absence of 
a standard light, and the presence of urinary pigment and bile are disturbing factors 
in this estimation. 

Study of the Velocity of Detonation. A. M. Comey. {Seventh Inter . Cong. 
App. Chem 1909, Section III, b, 28.)—The velocities of detonation of American 
“ straight ” dynamites— ix., nitroglyceroi absorbed in an active dope, gelatine dyna¬ 
mites, “ammonia” dynamites, and nitroglyceroi in tabes, are determined by Bichel’s 
well-known method and by the method of Dautriche (Gomptes rend. y 143, 641, 
and 144,1030). By the Dautriche method, applied to a row of sticks of dynamite 
rolled in paper with their ends touching, and detonated at one end, it was found 
that the velocity was constant for high-grade dynamites {euj., 5,808 to 5,793 metres 
per second for dynamite containing 60 per cent, nitroglyceroi^ increased from the 
-first to the last stick for intermediate grades (4,000 to 4,356 for 33 per cent.), and 
tended to uniformity again for the lowest grades (3,144 to 3,200 for 27 per cent.). 
With blasting gelatine the velocity increased rapidly from the point of detonation, 
reaching a maximum in about 4 inches. The velocity of transmission, through air 
from one stick to another was found generally to vary inversely as the distance, up 
to a maximum, according to the size of the primer. O. EL M. 

Estimation of Essential Oils. C. D. Howard. (J. Ind. Eng . Chem., 1911, 3, 
252,)—It is admitted that the method described previously by the author (Analyst, 
1908, 33, 236), sometimes gives inaccurate results in the case of certain oils, although 
it has proved to be of use with such oils as lemon, orange, wintergreen, and pepper¬ 
mint. A modification of the method, has, however, been found to be trustworthy for 
the analysis of most varieties of essential oil preparations; it involves the application 
of the principle that when an ethereal solution of an essential oil is evaporated rapidly 
there is no appreciable loss of oil. Hie procedure is as follows: Twenty c.e. of the 
essence in which the essential oil is to be estimated are mixed with 50 e.e. of water 
and 2 drops of concentrated hydrochloric acid, and shaken out with three successive 
quantities *(15 e.&, 10 c.e., and 5 c.c. of ether). The combined ethereal extracts ace 
washed once with 10 e*c. of water saturated with ether, Mid then transferred to an 
ordinary Babcock milk-bottle. Tim latter is immersed in hot water and the neck ia 
connected with a filter-pump; when most of the ether has evaporated, the bottle is 
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shaken violently and immersed for a few seconds in boiling water until the ether has 
been completely expelled. Cold water is then added, the contents of the bottle are 
submitted to centrifugal action, and the volume of the oil is read. W. P. S. 

Essential Oil of “ False Camphor-Wood ” ; The Occurrence of Myrtenal 
and d-Perilla Aldehyde in Nature. F. W. Semmler and B. Zaar. ( Ber 1911, 44, 
815-819.)—“ False camphor-wood,” of unknown botanical origin, yielded 2.06per cent, 
of an essential oil having the constants : d u =* 0*958; [n]^ -1*49695; [a] D « + 98°10', 
soluble in 2*5 vols M and over, of 70 per cent. alcohoL This oil, on extraction with 
sodium bisulphite, yielded up to 75 per cent, of an aldehyde, C 1# H 14 0. The authors 
have isolated from the oil two aldehydes of the above formula. The main constituent 
is extracted by means of sodium bisulphite and is the dextrorotatory isomeride of the 
periila aldehyde previously described. The second aldehyde is extracted by means of 
sodium sulphite, and is identical with myrtenal, hitherto obtained only synthetically. 
The oil contains, in addition, d-limonene and considerable quantities of cineoi. 
Periila aldehyde has a monocyclic constitution, and myrtenal a bieyciie. They stand, 
to one another, in the same relationship as limonene stands to pinene. J. F, B. 

Analysis of Gelatine. J. Herold. {Chem, Zeit., 1911, 35, 93-94.)—' The melt¬ 
ing-points are taken of a 20 per cent, jelly prepared from the sample and of a 20 per 
cent jelly made from a mixture of equal parts of pure gelatine and giutoee (prepared 
by heating gelatine and ammonia in a sealed tube at a temperature of 100° C.). The 
percentage of gluiin (x) in the sample is then calculated from the equation 
x*68*3a, where a is the difference in the melting-point 

Glueoside Reactions: (kmvallarin and Gonvn&anmriiu C. Reiehard 
( Pharm . Zentral.-h., 1911,52,183-188.)—These two glucosides occur in the roots and 
leaves of ConvaMaria majaiis ; conmUamarin has a similar physiological action to that 
of digitalin, whilst convail&rin acts solely as a purgative. The most characteristic 
reaction for differentiating the two substances is that obtained with sodium iodate; & 
mixture of eoovall&rin and sodium iodate when dried yields a white residue which is 
mb affected by hydrochloric acid, whilst the residue obtained in the case of eou- 
vallamariii consists of a moist amorphous mass which is coloured yellow on the 
addition of hydrochloric acid. Beactions with numerous other reagents are 
described. 


Estimation of Glycerol E. Probeek. (/. Ind. Eng. Cham., 1911, 3, 253- 
254.)—From his experience with the acetin process as applied to the estimation of 
glycerol in crude glycerol, the author is of the opinion that the results obtained are 
from 0*2 to 0*5 per cent, too low. The loss is not due to the presence of impurities 
but to the manipulations introducing sources of error. The bichromate method $£jj 
preferable in the absence of acrolein and other volatile aldehydes; if al&ehytas mm ' : 
present, they must be removed before the addit 
removing chlorine and proteins from the crude 
the author prefers to apply the bichromate pro< 


Lon of the bichromate.: 
glyoewd preview jto jfti 
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make a correction for the amount of chloride, etc. For this purpose, a quantity of 
thS glycerol is neutralised and evaporated at a temperature of 160° 0., and the residue 
is oxidised with bichromate. The quantity of bichromate thus required is deducted 

from that used for the total oxidation. W. P. S. 

« 

Estimation of Indigotin in the Presence of Starch. W. Thomson. 
,(/. Soc . Dyers , 1911, 27, 49-51.)—In the case of mixtures consisting of synthetic 
indigo and starch, Raw son’s permanganate process (with salt precipitation of the 
sodium mdigotindisuiphonate) yields low results. After treating the sample with 
4 per cent, hydrochloric acid in order to hydrolyse the starch, and washing away the 
sugars formed, the process gives better results. Bloxam’s tetrasulphotiate process 
yields uniform results. 

Estimation of the Acidity of Fats and Oils, particularly Lubricating 
Oils. H. LoebelL ( Chem . Zdt., 1911, 35, 276-277.)—A mixture of alcohol and 
benzene is recommended as a solvent for the oil, the end-point of the titration being 
thus rendered sharp. 

Estimation of the Saponification Value of Oils, Fats, and Waxes. Use 
of Propyl Alcohol. L. W. Winkler. (.Zdtsch. angew , Chem., 1911, 24, 686-688.) 
—The employment of propyl alcohol in place of ethyl alcohol is recommended in the 
preparation of the alcoholic potassium hydroxide solution used in estimating the 
saponification values of fats and waxes; it may also be used as the solvent for the 
fat or wax in the estimation of the acid value. Warm propyl alcohol is a better 
solvent for fats than is ethyl alcohol, and, on account of its relatively higher boiling- 
point, the saponification of even beeswax is completed after ten minutes’ boiling. 

■ ' W 

Some Constants of Mutton-Bird Oil. L. B. Smith. (J. Soe, 

1911,30,405.)—The oil carried in the stomach of the mutton-bird (Aesirel&ta lessoni), 
a petrel peculiar to the Antarctic regions, has the following characters: Sp. gr., 0*8819 
to 0-8858 at 15-5° O.; saponification value, 125*9; iodine value (Wijs), 71 per cent.; 
unsaponifiable matters (alcohols), 36*88 per cent.; m.-pt. of alcohols, 30*5° to 31*5° C. 
It yields no glycerol, and is therefore not a glyceride but a liquid wax. At 0° C. it 
solidifies to a translucent mass. 

The body-fat of the bird is of a soft consistency and has the following characters : 
Free fatty acids, 3*5 to 4-8 per cent, (as oleic add); iodine value (Wijs), 89T per cent ; 
unsaponifiable matter, 1*76 to 2*0 per cent.; sp. gr., 0*9351 to 0*9380 at 15*5° G. \ 
titre test, 29*4° C. A. R. T. 

Detection of Animal Sizing in Paper. Differentiation of Gelatin and 
Casein* C. Levi. (Papierfabr., 1911, 9, 365-867; through J. Soc. Chm.Ind v 
1911, 30,484.)—For the detection of animal size in paper, whether gelatin or casein, 
the author recommends the biuret reaction. A fragment of the paper is steeped for 
a few minutes in a 2 per cent, solution of copper sulphate, and is then treated with a 
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5 per cent, solution of sodium hydroxide, the latter being preferably dropped on the 
paper. If gelatin or casein be present, a violet coloration is immediately produced. 
For distinguishing between gelatin and casein in a paper found to contain animal 
size, the author recommends the xanthoprotein reaction, which is shown by casein, 
but not by gelatin. A fragment of the paper is moistened with a drop of 
concentrated nitric acid, and if casein be present an intense yellow stain is produced. 
This stain turns brown with caustic soda and orange with ammonia. The presence 
of mechanical wood-fibre vitiates this test, since lignin is also stained with nitric 
acid. In the case of papers coated with casein the coating may be scraped off, or in 
cases where the paper cannot be tested direct the casein may be extracted with 
borax or alkali, precipitated with acetic acid, and the dried precipitate tested with 
nitric acid or Millon’s reagent. 


Lubricating’ Oils fop Motor-Cars and Gas-Engines. F. Schwarz and 
JL Schliiter. ( Chem . ZeiL, 1911, 35, 413-415.)—Oils for lnbricating the cylinders 
of explosion motors must not be too viscous, nor have too high an ignition point, and 
it is essential that the portion which is inevitably consumed in the explosion should 
not contain too much hydrocarbon to be burned up by the available oxygen. If any 
carbonaceous residue is left, the gases escaping from the motor cylinders will have 
a blue-grey colour and an unpleasant odour. For this reason, any admixture of fatty 
oils to cylinder oils is now, as a rule, avoided. Fractionation of a lubricating oil by 
means of acetone into lighter and heavier portions will probably afford a means of 
ascertaining the liability of a cylinder lubricating oil to emit malodorous vapours in 
use. Thus, by practical tests it was found that the fraction insoluble in acetone 
produced only grey-white vapour, with a faint, not unpleasant, odour, whereas the 
original oil and the portions soluble in acetone emitted dirty grey vapours, with the 
well-known unpleasant odour. The following results are typical of those thus 
obtained: 
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between 30° and 50° C. In the author’s opinion, the most suitable lubricants for 
the cylinders of motor-cars are pure mineral oils, with a viscosity of 6 to 13 Engler’s 
degrees at 50° G. (seldom greater). The proportion of paraffin wax should also be 
low, so as to prevent congealing in winter. Results obtained with representative 
motor and gas-engine lubricating oils on the market are shown in the following table, 
the practical tests having been made with motors of different strength: 
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Gas-engine oils have similar properties to those of motor oils. In one ixist^heb 
a sample gave a residue in the cylinders of the gas-engine, although in other respects 
it agreed with samples that were satisfactory. The tar value and tar-forming value 
were low, and the cause was not detected. The formation of a residue, however, is 
not always to be attributed to the lubricating oiL Thus, the use of coke-furnace 
gas which has been insufficiently freed from tar oil may lead to the deposition of a 
tarry residue in the cylinders. 0. A. M. 


“ Hughes’ Reaction ” of Potassium Iodide on Paper, and its Bearing on 
the Question of Aeidity. J* Strachan. (Ohm. News , 1911, 103, 193-195.)—The 
author has studied “Hughes’ reaction,” which is observed when sized paper is 
moistened with a 20 per cent, solution of potassium iodide and exposed to the action 
of air free from acid osr ammonia vapours, for an honr. Iodine is liberated, which 
produces a stain (blue when starch is present), more or less intense. The author 
considers that the occurrence of this reaction is due to the action of the undecomposed 
alum in the paper, in virtue of its acidity, upon the potassium iodide, and he 
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considers the presence of sufficient alum to give an intense coloration, according to 
Hughes’ reaction, to be undesirable from the point of view of the permanence of the 
paper. F. B. 

Researches on the Quantitative Analysis of Pentoses and Pentosans, 
and its Practical Applications. R. Adan. {Seventh Inter . Gong . App, Ghem., 
1909, Beet. YIII.c, 194-204.)—The gravimetric method of estimating furfural as phenyl- 
hydrazone, in the author’s hands gave results with pure furfural which are accurate 
when calculated as xylose or arabinose ; but the process is difficult and tedious, and 
requires a slight but varying correction for solubility of the hydrazone in the washing 
water. The phloroglucide method was generally employed, and gave results showing 
a maximum error of 1*5 per cent, when working on pure furfural. The proportion of 
phloroglucinol to be added to the distillate is double that of the furfural expected. 
The total volume of the distillate is then made up to 400 c.c. with HG1 (sp. gr. 1*6), 
stirred, allowed to stand until the following day, collected on an asbestos filter, 
washed with 150 e.c. water, and dried at 98° C. for four hours. A sliding-scale 
correction has to be employed for the calculation of the result, which is given by 
Tollens and Grober. The author has tried a method of estimating the furfural 
by adding excess of phenylhydrazine, and then measuring the nitrogen evolved from 
the uncombined phenylhydrazine in presence of copper sulphate, and thus by 
difference determining the amount required to combine with the furfural; but this, 
though applicable to pure solutions of phenylhydrazine, does not work well in 
presence of sodium chloride, and had to be abandoned. 

In order to investigate the percentage of shell in cocoa-powder, the pentosans in 
both nibs and shell were estimated, using the distillation method of Tollens, and 
precipitating the furfural with phloroglucinol as described by Eonig, €t Untersuchung 
Landwirthschaftliche u. Gewerbliche Stoffe,” 3rd ed., 1906. Two to 2-5 grms. were 
finely powdered and defatted. It was found from the mean of all analyses that 
100 grms. of entire cocoa-bean gave 45 grms. of dry fat-free material, or 75 grms. 
of cocoa with 30 per cent. fat. 


Average Analysis of Shelled Cocoa Gkains. 
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Average Composition of Sis Cocoa Powders. 
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The wide variation between the percentage of pentosans in cocoa grains and that 
in shells—viz., 1*53 and 9*96—can be made the basis of an estimation of the quantity 
of the latter present in the finished article. H. F. E. H. 


Technical Analysis of Petroleum Asphalt. D. Lohmann. {Ohm. £ei&, 
1911, 35, 357-358.) — The author claims that the analytical side of the asphalt 
industry is more fully developed in America than in Europe, and gives a blank form 
of the determinations usually made in this connection. The “ penetration ” test is 
made with Dow’s apparatus, in which the penetration of a standard needle loaded 
with a standard weight is measured in tenths of a mm. at different temperatures. 
The penetration is an indication of the hardness, and to a certain extent of the 
ductility. The fixed carbon is determined by driving off the volatile matters in a 
covered crucible of standard dimensions with a standard flame. The sulphur is 
estimated in the calorimetric bomb of Mahler with oxygen under a pressure of 
25 atmospheres, by absorption of the gases of combustion. The ductility is measured 
in an apparatus devised by Dow and Smith. A piece of asphalt, cast in a mould, is 
tested at a temperature of 77° F. by fixing one end and drawing out the other 
horizontally until the thread breaks. The test is performed under water, the ££^4 
of drawing is 5 cm. per minute, and the length of the thread is mehstafe^ l|t $!§£j 
The ductility and penetration tests are the most important factors in ; the 
valuation of asphalt. A material of moderate hardness and inferior ductility would 
be quite unsuitable for street paving, at any rate if used alone. An asphalt of high 
ductility generally shows the greatest differences in the penetration tests at different 
temperatures. It is generally insisted that a petroleum asphalt should consist of 
nearly pure bitumen, soluble in carbon bisulphide up to a fraction of 1 per cent., and 
soluble within a few per cent, in carbon tetrachloride; thus it differs considerably 
from most natural asphalts. The solubility in petroleum spirit of sp. gr. 0*700 
affords an indication whether a petroleum asphalt has suffered considerable decom¬ 
position during distillation, decomposed samples being less soluble in this spirit. 
The solubility, for the same reason, also bears a relationship to the ductility and the 
alteration of hardness with temperature. The percentage of sulphur appears td 
hate no influence on any of the technically valuable properties. J. F. B. }) 

Action of Iodine on Phenols and their Volumetric Determination^ 
(Part L). J. M. Wilkie. {J. Soc. Ohm. Ind 1911, 30, 398-402.}—The •' 
reviews the various methods which have been proposed for the determination |§f *| 
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phenol, salicylic acid, and /?-naphthol by means of standard bromine and iodine 
eolations. As regards Messinger and Vortmann’s method (Analyst, 1891, 16, 75), 
it is pointed out that good results are only obtainable when the proper proportions 
of the phenol, alkali, and iodine are present, and details of the method of working 
are given. Sodinm carbonate is recommended as the alkali (in the eases of phenol 
,and salicylic acid) instead of caustic soda. In the ease of phenol and salts of salicylic 
acid, again, it is shown that the products of the action of iodine are two—namely, 
. tri-iodophenol after a short period (five minutes), and, on long standing in contact 
with the reagent, tetra-iodo-diphenoquinone. With /2-napbthol, a practically quanti¬ 
tative yield of 1*2 iodo-oxy-naphthalene is obtained when its aqueous solution is 
treated with iodine in the cold. With more sodium hydroxide than is necessary 
to form the sodium salt, the crystalline product is not produced, but the green 
; amorphous substance described by Messinger and Vortmann (loc. cit.). 

A. R. T. 


Sensitive Test for Phenol and Salicylic Acid. J. M. Wilkie. (/. Soc. 
Ohem. Ind., 1911, 30, 402403.)—Although the sensitiveness of the fcribromophenol 
method for these substances is limited by the considerable solubility of this deriva¬ 
tive, as pointed out by Allen (“ Com. Org. Analysis,” voL ii., part 2, p. 244) and 
confirmed by the author, the tri-iodo-phenol precipitates are not so soluble, and they 
thus provide a more delicate test for the presence of phenol and saiieylie acid. The 
limit of sensitiveness of the reaction in the case of bromine-water is about 1 in 
60,000; while in the case of iodine solution a precipitate is produced after one hour 
with solutions of salicylic acid of about 1 in 870,000 dilution, and of about 1 in 
1,250,000 for phenol. The substance to be tested is treated with iodine and 
fg- sodium carbonate, and allowed to stand for five minutes, when a slight excess of 
f Bulphuric acid is added. Amounts of phenol equal to 2 and 4 parts per million 
show the crystalline precipitate within five minutes, and 1 per million in about one 
hour, after the addition of the acid. The acid should be added within an hour of 
the commencement of the reaction, or a negative result may be obtained in the 
presence of the substances sought. A. R. T. 


t Stability Tests of Smokeless Powder. G. W. Patterson. (Seventh Inter . 
Jfgp. Ohem., 1909, Section III.b, 99.)—The paper relates entirely to single 
? he^ ^gpwders. The author considers it impossible to predict the life of a powder; 

shows a present wide margin of safety it is relatively safe. He describes 
l modified forms of the German 135° G., and Yieille 18*5° C. tests, and gives details ! 
of his sorveiManee test. This consists in heating a standard weight of powder, 
about 45 grms., in an 8-qz. glass-stoppered bottle at 65*5° 0., until red fumes appear. \ 
The number of days required is the index of stability. At 80° 0. the time reqo&^l j 
: Is roughly a quarter of that at 61*5°. , 0* J|J. 

Experiments on the Precipitation of Proteins. A. J. J* 

: iB*U. Sec. Ohm, 1911,25 r A66-17a.)—By fraofeiqiiatty IMj 


of milk by means of varying 


of aeetone. 


Mill 
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in the presence of acetic acid, and then estimating the amounts of proteins in 
solutions of the precipitates, the author shows that the treatment to some extent 
transforms the proteins from one form to the other. Similar results were obtained 
in the case of beef serum, egg albumin } etc. 

Influence of Certain Compounds upon the Colour Reactions of 
Strychnine. E. Mameli. (Gazz, Chim . Ital, 1911, 41, 329-334.)—The charac¬ 
teristic colour reactions given by a sulphuric acid solution of strychnine with 
potassium bichromate and with ammonium vanadate are masked completely by 
certain substances which include phenol, anethol, phenetole, /3-naphthol, /3-naphthyl 
salicylate, benzonaphthol, and dulcine. Acetonylacetone and salol have the same 
effect upon the bichromate reaction, bnt only when present in considerable quantity 
do they interfere with the vanadate reaction, causing the coloration to become green. 
In the presence of a large excess of strychnine the colour is violet instead of green. 

iline, acetic acid, tartaric acid, stovaine, and urotropine do not interfere ■with the 
vanadate reaction, but weaken, and, if present in sufficient quantity, prevent the 
i romate reaction. Zinc lactate and orthotoluidine inhibit the bichromate reaction 
and weaken the vanadate reaction, which is also rendered fugitive by the presence 
of quinoline and terpene. Otto’s (bichromate) reaction is not materially affected by 
piperonal, lecithin, and papain, but the coloration in the vanadate reaction is modified 
and rendered fugitive by their presence. Antipyrin, aspirin, menthol, analgin, and 
salicylic aeid mask the bichromate reaction when present in sufficient excess, whilst 
m the ammonium vanadate test they give a fugitive green coloration (stable in the 
ease of salicylic acid). The characteristic strychnine reactions are modified or 
retarded by an excess of citric acid, pyperonylic add, quinine, glucose and mannitol. 
On the other hand, the colorations given by the anilides (acetanilide, henzanilide, 
etc.) with potassium bichromate may be readily distinguished from the. violet colora¬ 
tion given by strychnine, and do not mask the latter. Among the numeronsthera- 
peufae agents that do not mask the strychnine reactions are caffeine, salopben, 
theobromine, saccharin, saligenin, sulphonal, trional, tetronal, veronal,' and anti- 
ermm. or the separation of strychnine from the various organic compounds the 
author makes use of the fact that it is nearly insoluble in cold water,, absolute 
alcohol, and anhydrous ether, scarcely soluble in boiling water (1:2,500), sparingly 
n Pef ° ent ' alcoho1 d-107), in benzene (1:165), in carbon tetrachloride 

L '. f?’ ln a “ yI aleoil01 (1 : 1®0)» in glycerol, petroleum spirit, and carbon 
lsulphide; whilst, on the other hand, it is readily soluble in chloroform (1:7). 
A good method is to extract the mixture with chloroform, to evaporate the extract 
and to treat the dry residue with anhydrous ether, which will remove the bulk of 
the substances that would interfere with the test for strychnine. C. A. M. 

iui by the Method of Caring. G. Anelli. (Gazz. Ghirn. 

Ital 1911, 4x, 334:-Ml.) Estimation of sulphur by the method of Carius, as used 

oS/rfT 1809.1. 479)—viz., heating the sample at 180° to, 

200° 0., for four to eight hours with fuming nitric acid in a sealed tube—is shown to 
give results invariably too high. Thus, estimations of the sulphur in samples of pure; 
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sulphur and mixtures of sulphur and bitumen gave results ranging from 101 to 106 
per cent of the theoretical amount. This was found to be due to the action of the 
sulphuric acid, formed in the reaction, upon the silica in the glass, and the subsequent 
precipitation of the silicic acid as barium silicate. This may be obviated by placing 
barium nitrate in the tube, so that the sulphuric acid is precipitated as soon as it is 
formed. C. A. M, 

Estimation of Theobromine and Caffeine in the Presence of Each Other* 
C. Monthule. (Ann, Ghim. anal, appl 1911, 16, 137-138.)—When a mixture of 
theobromine and caffeine is extracted with petroleum spirit, it is often difficult to 
dissolve the whole of the caffeine, especially when alkalis are present. This 
difficulty may be obviated by the use of the following modification of Kunze's 
method, in which the ammoniacal solution of the alkaloids is neutralised with acetic 
acid, so as to obtain a gelatinous precipitate containing the whole of the theobromine, 
whilst the caffeine remains in solution. The weighed quantity (0*2 grm.) of the 
mixed alkaloids is dissolved in a little ammonia solution in a 100 c.c. flask, and the 
solution treated with 20 c.c. of silver nitrate solution, any precipitate that forms 
being dissolved by the addition of more ammonia. The liquid is diluted, neutralised 
with acetic acid (with phenolphthalein as indicator), made up to 100 c.c., and filtered. 
Half of the filtrate is titrated with thiocyanate solution by Volhar&’s method to 
obtain the amount of uncombined silver. The percentage weight of theobromine is 
calculated by means of the formula (10 -ri)x 16*6, where n represents the number of 
c.c. of thiocyanate solution. Obviously the method is not applicable in the presence 
of chlorides, bromides, iodides, etc. The amount of caffeine may be found by 
evaporating another portion of the filtrate upon the water-bath in the presence of 
sodium chloride, and extracting the residue with chloroform. C. A. M. 

Use of Temperature Corrections in the Polarisation of Raw Sugars and 
Other Products upon Quartz Wedge Saccharimeters. C. A. Browne. 
(Seventh Inter . Gong. App. Ghem., 1909, Section V., 115-141.)—As the result of a great 
number of determinations, and from theoretical consideration of the effect of tem¬ 
perature on the specific rotation of sucrose and lsevulose, and on the polarisation of 
mixtures of snerose and sugar cane molasses, the author concludes that no tempera¬ 
ture correction can be applied which will be of satisfactorily general significance for 
all types of commercial sugar products. Any temperature correction which is embodied 
in the adjustment of the saecharimeter— e.g. } to make an instrument adjusted at 20° C. 
give the same results as one adjusted at 30° G., when both are used at their specified 
temperatures—can only be valid for solutions of approximately pure sucrose. No such 
correction can take into account the influence of temperature on the specific rotation 
of the impurities, varied in their nature and amount, present in all types of raw 
products. liven if a correction table were drawn up for a certain type of raw sugar, ; 
its indications would be false for other sugars equally impure but varying from 
average type. If temperature corrections are to be legitimately applied, it will be 
necessary to correct for changes in the specific rotations of all the ingredients 
in the sample. Consequently for accurately comparative work* all 
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should be provided with means for warming or cooling the solutions to be examined 
to a standard uniform temperature throughout the year. J. F. B. 

Estimation of Ash in Sugar and Syrups by the Determination of Elec¬ 
trical Conductivity. H. Main. (Seventh Inter . Cong . App, Ghem 1909, Section V., 
66-68.) — Considering sugar as a non-electrolyte, the electrical conductivity of its 
solutions may be regarded as a quantitative function of the salts present. The 
author has based a method for the estimation of ash in sugar on measurements of 
the resistances of solutions by Kohlrausch’s method. The cell in which the 
resistances are measured should be fitted up on the “continuous” principle, 
like the continuous polarisation tube. Resistances are measured with the aid 
of a resistance-box, a “bridge” and a telephone. Although theoretically the 
sugar has no conductivity, practically the concentration of the sugar solution has 
an influence which may be eliminated by examining solutions of approximately the 
same density. The method is standardised against the incineration method for 
various types of sugar products, on the assumption that the relations between the 
constituents of the ash are the same for samples of the same type. For sugars con¬ 
taining 2 to 5 per cent, of ash, 5 grms. are dissolved to 100 c.c.; in the case of 
molasses the syrup is diluted to a density of 83° B. and 2 grms. are dissolved to 
100 c.c. The method is stated to give satisfactory results when the percentage of 
ash is calculated from the standardisation-factor for the corresponding type of sugar 
product. J. F. B. 

Estimation of Reducing Sugars* S. R. Benedict. (J. Biol Chem 1911, 9, 
57-59.}^-The following solution is recommended for use in place of Fehling’s solution 
In the volumetric estimation of reducing sugars : Copper sulphate, 18; sodium car¬ 
bonate, 200; potassium thiocyanate, 125 grms.; 5 per cent, potassium ferrocyanide 
solution, 5 aihd water up to 1 litre. Twenty-five c.o. of ttis^ sbiEll^hfl^e 
reduced by 0-05 grm. of dextrose or by 0*053 grm. of laevulose. The cuprous oxide is 
not precipitated owing to the presence of the ferrocyanide, and the disappearance of 
the blue colour indicates the end-point of the titration. 

Methods for Testing Coal Tar and Refined Tars, Oils, and Pitches 
derived therefrom. S. R. Church. (/. Ind. Eng , Ghem., 1911, 3, 227-233.)— 
Methods are described in detail, and all the apparatus is illustrated by drawings,, 
many of which are drown to scale. The methods cover the determination of the sp. 
gr. and viscosity of tar as well as the estimation in it of moisture, free carbon, fixed 
carbon, and ash. An additional sulphonation test for creosote oils is also described* 4 

■G. 0,1. | 

Estimation of Tarry Substances in Dark Mineral Cylinder Oils. D . Holde 
and Cr. Meyerheim, (O&em. Eeti., 1911, 35, 369-370.) In estimating the tarry4 
substances in dark mineral cylinder oils by treating the sample with a mixture of 
aleohol and ether, and subsequently removing the paraffin wax from the insolublef 
residue by means of alcohol, erroneous results are liable to be obtained unless ilhei 
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washing is continued for a very long period. This may be obviated by extracting the 
mixture of tarry substances and paraffin wax in a cartridge suspended in a flask 
beneath a reflux condenser. About 5 grms. of the well-mixed sample are dissolved 
in about 25 times the volume of ether, and the solution is treated, drop by drop with 
continual shaking, with 12*5 times the volume (calculated upon an oil of sp. gr. 0'91) 
of 96 per cent, alcohol. After a thorough shaking, and having stood for five hours in 
the closed flask at 15° C., the liquid is filtered, the insoluble residue washed with 
alcohol-ether (1 : 2) until the washings are free from oily particles, and dissolved 
in benzene, the solution evaporated, and the residue of tarry matters and paraffin 
wax dried for ten minutes at 105° C. and weighed. It is then dissolved in 10 e.c* 
of ether, the solution mixed with about 2 grms. of dry coarse pure bone charcoal 
(previously extracted with alcohol) and about 10 to 15 grms. of coarse ignited sand, 
and the ether evaporated. The mass is now introduced into an extraction cartridge, 
and extracted with boiling absolute alcohol (as described above) until paraffin wax 
is no longer extracted. The alcoholic extract is evaporated, the residue dried for ten 
minutes at 105° C., and the weight of the paraffin wax deducted from the combined 
weight of the paraffin wax and tarry matters previously obtained. C. A. M. 

Hew Method of Estimating Tar and Tar Contituents in Gas. W. Feld. 
{/. Gasbeleucht., 1911, 54, 33-35 ; through Chem . Zentralbl , 1911, 1, 693.)—The gas, 
In which it is desired to estimate the amount of tarry substances which will be 
deposited from the gas at any given temperature, is passed through a series of 
U-tubes packed with cotton-wool, and previously dried and weighed. The tubes are 
supported in a water-bath at the required temperature during this part of the opera- 
: tion, and the tarry matters collected on the cotton-wool are then dried by passing the 
same gas through the tubes after this gas has been dried. As it is already saturated 
with tarry matters, the gas will now only remove water from the tubes, 

W. P. S. 

INORGANIC ANALYSIS. 

Precipitation of Aluminium Hydroxide in Granular Form. W. E. Taylor. 
(Chem, News, 1911,103,169.)—A recently-described method for obtaining a granular 
precipitate of alumina by the use of a potassium iodide and iodate mixture, is 
^ mentioned by the author, who, however, finds that the simplest and most satisfactory 
mode of operating is to precipitate the aluminium hydroxide by means of ammonia 
at a temperature of 66° C. The solution may subsequently be boiled before filtration, 

; the precipitate being granular and filtering rapidly. A. R. T. 

Volumetric Method for Antimony in Alloys. G. S. Jamieson. ( Ind :i 

\ JSng, Ghemk, 1911, 3, 250-251.)—The drillings are heated with 10 c.c. 

sulphuric add until the alloy is decomposed. After the lead sulphate has 
i white, the solution is boiled for two minutes, and then cooled 
i of water. When cool ag em, 15 e.e. of hydrochloric add (1:: 

shaken well, and the lead sulphate filtered off on a Gooch 
: .email quantities of Jiydroehloric aeid (1 
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stoppered bottle, and 5 c.c. chloroform, 15 c.c. of concentrated hydrochloric acid, and 
5 c.c. of iodine monochloride solution, are added. The mixture is shaken, allowed to 
stand five minutes, and the liberated iodine then titrated with standard potassium 
iodate solution (cf. Andrews, Analyst, 1903, 28, 306) until the chloroform is just 
decolorised after thorough shaking, which should be repeated in about a minute to 
make sure of getting the true end-point. The iodine monochloride solution is pre¬ 
pared by dissolving 10 grms. potassium iodide and 6*44 grms. potassium iodate in 
75 c.c. of water, adding 75 c.c. of concentrated hydrochloric acid and a drop of 
chloroform, and adjusting exactly to faint iodine colour by shaking and adding dilute 
potassium iodide or iodate, as the case may require. Neither copper nor iron inter¬ 
feres. The final titration must take place in acid of at least 15 per cent, strength, as 
shown by Andrews ( loc . cit ). G. G. J. 

Attempts to Prepare a Solid Hydride of Antimony. H. Reckleben and 
J. Scheiber. (2eitsch. anorg. Chem ,, 1911, 70, 275-281.)—Attempts were made to 
prepare a solid hydride of antimony in the manner in which its preparation has been 
described by Ruhland (1815) and Marehand (1845), and by methods analogous to 
those which give rise to the solid hydride of arsenic. The products were analysed by 
a method similar to that employed by the same authors in the investigation of the 
solid hydride of arsenic (see next abstract), but using, instead of silver nitrate, iodine 
solution, which could not be used in the arsenic research because it did not dissolve 
the arsenic precipitates quickly enough. The products were in every case found to 
consist of nearly pure antimony, and no evidence was obtained which would justify 
the assumption that any solid hydride of antimony, analogous to that of arsenic, 
exists. 

The so-called “explosive ” antimony (a solid solution of antimony chloride in 
a metastable modification of metallic antimony) was investigated, as it has been 
inspected that this substance might contain a solid hydride, but the result was again 
negative. G. C. J. 

Detection of the Stolid Hydride of Arsenic. H. Reekleben and J. Scheiber. 
(Zeitsch. anorg . Chem., 1911,70,255-274.)—Though an alleged solid hydride of arsenic 
was described nearly 100 years ago, and has been the object of* many researches 
since, its formula and even its existence have been a matter of doubt until the 
present research was undertaken. The formula AsjHg is that most often given in 
modem textbooks, but results have been published which seemed to point to the 
formula AsgH or AsHg. The arsenic content of any of these compounds is so near 
100 per cent, that the experimental error of an arsenic determination precludes it 
as a means of determining the formula. Oxidation of the compound followed by 
weighing the water formed is unsatisfactory, as the compound is usually the 
product of a reaction in aqueous solution, and all authors agree that it is difficult to, 
obtain it dry without risk of decomposition. Liberation of the hydrogen followed 
by its measurement is also unconvincing, as the product is never free from 
elementary arsenic, which may conceivably reduce some water adhering to an 
imperfectly dried product. The present authors have made use of the reducing 
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power of the compound compared with its arsenic content. The oxidising solution 
used was an ammoniacal solution of silver nitrate. One atom of arsenic reduces 
5 atoms of silver, one molecule of AsH should reduce 6 atoms of silver, whilst one 
of AsH 2 should reduce 7 atoms of silver. In no case did the silver-arsenic ratio 
exceed 6 :1, so that the formula AsH 2 seems excluded. On the other hand, in many 
preparations the ratio was notably less than 6:1. but never so low as 5*5 : 1, the 
ratio which would correspond to the formula As 2 H. There was evidence that the 
material examined always contained some elementary arsenic, and the authors con¬ 
clude that they are justified in assuming that their preparations were mixtures of 
AsH (or As 2 H 3 ) with elementary arsenic, and in calculating the proportions of this 
binary mixture from its reducing power. 

It is suggested that the method may be useful in the analysis of other mixtures 
of two, but not more than two, reducing substances of different reducing power. 

G. C. X 

Proportion of Lead Arsenate in the Products of Vines treated with 
Arsenical Washes. L. Moreau and E. Vinet. (Comptes rend 1911,152,1057- 
1060.) —In the case of vines treated before the flowering period with lead arsenate 
washes, the quantity of lead arsenate adhering to the grapes at the vintage period is 
very small, and a large proportion thereof is eliminated during the pressing and 
fermentation. Hence, only insignificant traces of lead and arsenic will be present in 
the wines, comparable with those found in wines from vines that have never been 
treated with arsenical washes. If, however, the vines are treated at a later period, a 
considerable proportion of lead arsenate will be taken up by the must, and will be 
found In the finished wine. Thus, in an experiment made by the authors, the vine 
was treated with the arsenic in August, and the following amounts of lead arsenate 
were found in the wine and various residues: 


■ 

Grapes. 

Fresh 

Marcs. 

Sediment 
after Fer¬ 
mentation. 

Lees of 
First 
Racking. 

Lees of 
Second 
Racking. 

Wine from. 
Second 
Racking. , 

Weight corresponding to 

1 hL of wine, kilos_ 

Lead arsenate, grms. ... 

153-7 

7-165 

37-3 

'6-117 

6-2 

0-582 

1-7 1 

0*115 

1-5 '' ] 
0-015 

1 hi. 

, ; 0414 f 


O.' A. ML 


Sulphite Method for Separating and Identifying Calcium and Strontium, 
j. L D. Hinds* (X Amer. Ghem. Soc 1911, 33, 510-514.)—When a saturated 
solution of sodium sulphite is added to a solution of strontium chloride made strongly 
acid with acetic acid mid the mixture boiled, a distme? precipitate results if the 
strontium concentration exceeds 0*0015 normal* Calcium sulphite is not 'j 
soluble in water, but in solutions made strongly acid with acetic acid it isuofcprsoi&U 
tated until the concentration approximates !^ normal Strontium sulphite§£$ 
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less soluble in neutral or alkaline than in acetic acid solution, but the difference 
in solubility of strontium and calcium sulphites is most marked in solutions made 
strongly acid with acetic acid. G. 0. J. 

Estimation of Copper by Means of Hypophosphorous Acid. J. Hands 
and A. Soukup. {Zeitsch. anorg. Chem., 1911, 70, 282-298.)—The apparently 
accurate results obtained when the Mawrow-Muthmann method ([Zeitsch . anorg . 
Chem 1896, 11 , 268) is applied under favourable conditions depend on an approxL 
mate compensation of errors which are individually large and which may be very 
far from being mutually compensating. The positive error is mainly due to the 
oxidation of the separated copper, the negative error to incomplete precipitation, and 
sometimes to re-solution of the separated and oxidised copper. The precipitation is 
never quantitative, and the quantity of copper remaining in solution depends on the 
concentration of hydrion, on the time of contact of the copper with air, and of the 
oxidised copper with the add solution. The concentration of hydrion is conditioned 
by the reaction itself, the excess of hypophosphorous acid and its purity, and finally, 
when sodium or magnesium hypophosphite is used, by the amount of acid used to 
accelerate the reaction. Only by repeated, cautious neutralisation can satisfactory 
results be obtained. Prolonged boiling must also be avoided, otherwise some of the 
hypophosphorous acid will be oxidised. The use of sodium acetate or tartrate to 
reduce the concentration of hydrion is without measurable influence on the results. 
The method cannot be made exact, and is unsuited to the separation of copper from 
cadmium, zinc, and other metals. G. C. J. 

Dangers connected with the Storage and Transport of Ferrosiltojn* 
CL Gdpner. {Chemiscke Industrie, 1911, 34, 31-38 and 64-72.)—An abstract of 
Copeman’s report to the Local Government Board. It has been stated by yarious 
observers that, when acted on by water or moist air, ferrosilicon may ;g$$| $&§ 

hydrogen, acetylene, and the hydrides of phosphorus and arsenic, as wett as ibp^ ■ 
silicon. Hake, who analysed the gases from some seventy samples collected by 
Oopeman, found no trace of acetylene or silicon hydride. Hydrogen, as non- 
poisonous, was not looked for. The hydrides of phosphorus and arsenic were 
estimated in every case in which a qualitative examination showed their presence. 
Of the sixteen samples with 35 per cent, or less silicon, only two gave rise to a 
detectable trace of phosphoretted hydrogen, and none of these samples yielded any 
arseniuretted hydrogen. Most of the samples with 42 per cent, or more silicon gave 
rise to quantities of phosphoretted hydrogen which could be estimated gravimetrically, 
and many of them to notable amounts of arseniuretted hydrogen. Since the ratio of 
the volume of the former gas to that of the latter was invariably of the order of 10 :1, \ 
it may be assumed that the chief danger of ferrosilicon lies in the risk of evolution 
of ^c^sphoretted hydrogen. It is well known that the explosions which have, 
occasionally accompanied the transport of ferrosilicon have been in every case caused 
by material of medium {40 to 60 per cent.) silicon content, and it has been said that j 
material with more or less silicon than 60 or 40 per cent, respectively is sale as 
regards evolution of poisonous gases. Hake's results tend to confirm the view ' 
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low-grade ferrosilicons are not a source of danger, but the same cannot be said of the 
very high-grade ones. It is, however, noteworthy that the largest quantities of 
poisonous gases were obtained from samples containing 42 to 52 per cent, of silicon. 
Hake’s analytical methods are described. Phosphoretted hydrogen was estimated 
either by passing it through a 0*5 per cent, solution of gold chloride and weighing 
the reduced gold, or by passing it through a measured quantity of silver nitrate, 
and then proceeding in one of the following ways: either the solution was filtered 
from silver phosphide, and the escess of silver in the filtrate determined by Volhard’s 
method, or the silver phosphide was oxidised by means of nitric acid, the nitric acid 
removed by evaporation, silver precipitated by means of hydrogen sulphide, and the. 
phosphoric acid in the filtrate finally obtained as magnesium pyrophosphate. The 
,tkree methods give concordant results, and the volumetric method alone was 
employed in many experiments. Arseniuretted hydrogen was estimated by leading 
the gases through a solution of silver nitrate, filtering from .silver phosphide, and 
adding the filtrate to a Marsh apparatus. The paper ends with a literal translation 
of Copeman’s recommendations, which include the suggestion that ferrosilicon 
should not be packed or despatched from the works of its origin until a month after 
breaking to the customary size, and the further suggestion that sufficient hay or 
other packing material be used to prevent any movement of the contents of the 
barrels. G. G. J. 


Estimation of Fluorine. G. Starek. (Zeitsch. anorg . Ghem., 1911,70,178-177.) 
—The method described depends on the comparative insolubility of the compound 
PfeFCI in water, and its still more marked insolubility in solutions of lead chloride. 
It is more soluble in dilute acids than in water. A solution of a fluoride is therefore 
first neutralised, and then mixed with a large volume (200 c.c.) of a nearly saturated 
solution of lead chloride, and the mixture allowed to stand overnight. The 
precipitate, which weighs fourteen times as much as the fluorine contained in It, is 
filtered off on a Gooch crucible, well washed with lead chloride solution, and finally 
washed three or four times with a small quantity of water. It is dried at 140° to 
4S0° 0. for two hours and weighed. At 18° C., 100 c.c, of water dissolve | 

100 of ^ lead chloride solution dissolve 0*2 mgrm. Quantities like 
fluorine, corresponding to about 0*4 grm. of the lead compound, ean 
with an error not exceeding ± 1 per cent. . v;ft 


■ * 

•:U 




*4 ft 


Quantitative Analysis of Gold with the Use of m 

{Zeitsch. m&rg. Okem., 1911, 70, 203-231.)—The author |a^pocr€B id; take 
of the solubility of gold chloride in ether as. a : mea&s of ■ 

metals. The aqueous solution of gold should be strongly acit with hydrochloric 
acid, as the gold then exists as HAu01 4 , which is more soluble in ether and less 
soluble in water than gold chloride." The presence off a little nitric add is also mj. 
advantage, so that a solution of the metal in aqua regia, after dilution until the ; 
concentration of hydrogen chloride is about 10 per cent., may be 
extraction at once without the necessityildar elihrixatog ahy ef 
gold needs only -to' be estimated; 
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extractions with ether complete the analysis. But it is shown that the method may 
be employed to increase the accuracy as well as to diminish the tediousness of the 
most accurate class of work required at a mint. In such eases the ether process is 
made use of to separate the bulk of the gold from all the other metals. These and 
traces of gold are then recovered from the acid-aqueous solution by the usual methods. 
Special apparatus for conducting the ether extractions is described, and detailed 
directions are given for making a complete analysis of gold coinage. Test analyses 
of the gold coins of eight countries are given, and in every case, save two, the per¬ 
centage of gold found was 90*000 per cent. The exceptions were English sovereigns 
and some old Russian coins which complied exactly with the English standard of 
91*667 per cent. 

Incidentally it is shown that the ether method affords the most ready means of 
preparing normal gold of the highest grade of purity. G. C. J. 

The Influence of Peptitanic Acid on the Estimation of Iron in Minerals. 
E. Knecht and E. Hibbert. (/. Soc. Ohem. 1911, 30, 396-397.)-The direct 
volumetric estimation of ferric iron in presence of titanic salts presents no difficulty 
if any of the usual reduction methods are employed, but if a fusion, in the case of 
refractory minerals, has been made, erroneous results may be obtained. Thus, 
minerals like rutile and ilmenite are only slowly attacked by fusion mixture, though 
they are readily and completely resolved by fusing for ten minutes with potassium 
hydroxide in a nickel crucible; if then the melt be taken up with water and the 
solution strongly acidified with hydrochloric or sulphuric acid, both the iron and 
titanium pass into solution, and an orange coloration of the liquid is produced, due to 
the presence of pertitanic acid (TiO s ). This pertitanic acid, if not first destroyed, 
causes high results in the titration of the iron. Larger amounts of pertitanic acid 
are produced in the case of nickel vessels than when silver vessels are used. The 
authors propose to overcome this interference with the method by running intq the 
sulphuric acid solution permanganate solution till a faint permanent pink eoloration 
is obtained. Pertitanic acid then acts like hydrogen peroxide, being completely 
reduced to titanic oxide, with evolution of oxygen. The titration of the iron in the 
solution, in presence of potassium sulphocyanide, by means of titanous chloride is 
then proceeded with as usual. The amount of pertitanic acid formed in these fusions 
is very considerable, nearly 15 per cent, of pertitanic acid, calculated on the titanic 
oxide present, being produced in one case. Its formation is independent of the 
presence of iron. A. R. T. 

Method for Testing Galvanised Iron to Replace the Preeee Test. W. A. 
Patrick and W. H. Walker. (/. Ind. Chem., 1911,3,289-242.)—The so-called 
Preeee test consists in placing the test piece of galvanised iron in a solution of copper 
sulphate under standard conditions, and observing the number of one-minute 
immersions which can be made before copper in a bright adherent form will plate 
out on the article. It assumes that the galvanised coating is homogeneous, and t ha t 
no bright copper will be seen until the iron base is uncovered. Neither of these 
assumptions is justified. Galvanised coatings usually include a well-defined layer of 
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iron-zinc alloy between the iron base and the outer layer of pure zinc. The rate of 
solution of this alloy is very different from that of zinc, and under certain conditions 
bright copper may be deposited on the alloy long before the iron base is exposed, 
' Moreover, the ratio of the thickness of the alloy to that of the whole coating may 
vary within wide limits. In some wet galvanised (electro-deposited) sheet the alloy 
may be represented by an insignificant film. In other sheets made by the same 
process, and in all u Sherardised ” plate, the alloy forms a comparatively thick and 
well-defined layer. In hot-dipped sheet it forms a well-defined but usually 
thin layer. 

The following method is recommended in substitution for the Preece test: The 
test piece is immersed for three minutes in a solution of basic lead acetate. The 
adherent lead is removed by a stiff brush, avoiding any burnishing action, and the 
immersion and brushing repeated until a bright surface of iron is exposed. Four 
immersions of three minutes each usually suffice. The coating is determined either 
from the loss in weight of the test piece or from the weight of reduced lead, which is 
either weighed as such or dissolved and estimated by a volumetric method. Since 
as much as 10 per cent, of the coating maybe iron alloyed with zinc, the iron passing 
into solution as acetate should be estimated. Samples of weathered galvanised 
goods must be cleaned in dilute hydrochloric acid before testing. The basic lead 
acetate solution is made by shaking together 400 grins, lead acetate, 4 grms. litharge, 
and 1,000 c.e. water. The clear solution is decanted from any insoluble residue 
and diluted to a sp. gr. of 1,275. Such a solution dissolves zinc-iron alloys, but does 
not attack iron. G. 0. J. 


Estimation of Manganese by the Bismuthate Method, P. H. M, 
P* Brinton. (/. Ind, Eng, Chem 1911, 3, 237-239.)—The conclusion of other 
workers is confirmed that, for the estimation of small amounts of manganese, the 
bismuthate method is the most accurate known. When the permanganate is 
standardised against oxalate or iron, manganese is sensibly underestimated. A 
gravimetrically standardised solution of manganese sulphate is the correct primary 
standard; but, as this method is less convenient than the sodium oxalate method, it 
is suggested that pure Sorensen sodium oxalate be used, and that the 
manganese titer be corrected in accordance with the results published in the present 
paper. The theoretical value of the ratio 5 Na^CgC^ : 2 Mn is J; 0*16024* It is 
shown that the empirical factor 0*1656 is to be preferred in calculating themunganese 
titer of riie permanganate. j; l G. G. J. 


Estimation of Soluble Mercuric Salts at Great Dilutions. JL B. Procter 
and B. A* Seymour-Jones. (/. Soc. Chem . 1911,|0^)r^The method was 

devised for the determination of quantities of mercuric chloride as small as 1 part in 
100,000 of water, and takes advantage of the fact that certain organic acids (such as 
formic and citric) prevent the precipitation of mercuric sulphide, this compound 
remaining in the coloured colloidal form in solution on treatment with hydrogen ; 
sulphide. The coloration produced is perfectly definite for prescribed concentrations 
of the mercuric chloride and acid if the liquid has been saturated withf§| 
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sulphide, and is directly proportional to the concentration of the original mercuric 
chloride solution. Thus, when certain thicknesses of liquid are examined and com¬ 
pared with a standard, using a Schmidt and Haensch “ dipping colorimeter ” (J, Soc. 
Ghem. Ind 1910, 29, 668), a solution of half the strength will require to be twice the 
thickness to produce the same colour. A standard solution containing 1 part of 
mercuric chloride by weight in 10,000 of water, and 1 per cent by weight of formic 
acid, is saturated with hydrogen sulphide gas and placed in a standard 1 c.c. cell on 
the upper platform of the colorimeter. Against this standard colour all solutions of 
lower concentration may be matched. The mercuric solution of unknown strength is 
made into a 1 per cent, formic acid solution, similarly treated with hydrogen sulphide 
and run into the dipping cylinder of the colorimeter. The dipping stage is then 
adjusted till the field of view in the telescope is of a uniform colour, when the depth 
of solution is read off and its strength calculated, the depth of the standard liquid 
being 10 mm. It is possible to distinguish by this method between 76 and 77 parts 
of mercuric salt per 100,000. SmaM quantities of arsenic and lead may be similarly 
determined, suitable standards being prepared. Loyibond standard glasses may be 
used instead of a liquid standard, the glasses being matched with the prepared 
standard in the usual way, A R. T. 


Quantitative Analysis of Mixtures by Differences in the Specific Gravities 
of their Components. H. Friedenthal. {Ber., 1911, 44, 904-909.)—In many cases, 
especially in physiological analysis— e.g ,, of blood, milk, wine, gall, etc.—a quantitative 
separation of the constituents may be effected by evaporating the substances to dry- 
ness, reducing to a fine powder, and separating the components by the differences 
between their specific gravities. With mixtures of bromoform, sp. gr. 2*90, and 
xylene, sp. gr. O’70, a suspension liquid of any density desired between these limits is 
readily obtained. In simple cases, separation is effected in an ordine^yA^pii^g 
funnel; in other cases a centrifugal tube having a stopcock of full bore ib . 

may have to be employed. The stopcock has no projecting handle liable to fracture, 
but is operated by a key. As a simple example, the author quotes the quantitative 
separation of small quantities of potassium chloride (sp. gr. 1*98) from sodium chloride 
•(sp. gr. 2*10) by means of a suspension liquid of sp. gr. 2*04. The author is engaged 
in the study of a more complicated phase of the same question: the separation of 
dissolved and colloidal bodies by the application of extremely high centrifugal forces. 
Special machines have been constructed making 10,000 revolutions per minute, and 
plans for a machine giving 100,000 revolutions are under consideration. The machine 
has to be very accurately balanced and well protected. With these fast machines 
the casein can be separated from the lactalbumin of milk ; the fat can be separated 
into liquid and solid fractions. Combination with iodine or bromine has the effect of 
greatly accentuating the differences in the specific gravities of various organic 
substances. For the separation of solid substances, the material should first be freed 
from fat, the residue should be dried in vacuo, and then powdered in an electrically^ 
operated agate grinding machine; the condition of the grinding may be controlled 
without appreciable loss by microscopic examination F, B i 
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Rapid Determination of Nickel and Cobalt by Means of the Gauze 
Cathode and Stationary Anode. R. C. Benner and W. H. Ross. (J. Amer . 
Chem. Soc ., 1911, 33, 493-504.)—It is shown that the rapid estimation of nickel and 
of cobalt by means of the gauze electrode and stationary anode is perfectly satis¬ 
factory with most of the electrolytes in common use. The rate at which they are 
precipitated is practically the same for all the electrolytes which can be used in 
ammoniaeal solution, and is little affected by the amount of ammonia added. In 
acid solution the rate of precipitation is not quite as great as in ammoniaeal solution, 
and decreases slightly as the amount of acid is increased. Although the rate of 
precipitation of these elements on the gauze electrode is not quite equal to the rate 
at which they are precipitated by means of the same current when the electrolyte is 
agitated by mechanical means, it is rapid enough for practical purposes. In addition 
to its simplicity, the apparatus has the advantage that it can, when desired, be used 
without any alteration with the small currents, which alone were used formerly and 
which it is still sometimes convenient to employ. G. C. J. 

New Method of Estimating Nitrites. E. Rupp and F. Lehmann. {Arch. 

1911, 249, 214-217.)—The method depends upon the oxidation of the 
nitrous acid to nitric acid by means of bromine, the excess of which is estimated 
iodometrically. In practice it is better to use nascent bromine liberated from an 
acid solution of potassium bromate and bromide. In estimating— e.g., sodium 
nitrite—2*5 grins, of the sample are dissolved in 500 c.e. of water, and 10 e.e. of the 
solution mixed in a stoppered flask with 50 e.c. each of potassium bromate 
solution and potassium bromide solution (6 grms. of the dry salt per litre), and 
10 c.c. of dilute sulphuric acid. The flask is then well shaken and allowed to stand 
for thirty minutes in the dark, after which 0*5 grm. of potassium iodide is introduced, 
the flask again shaken, and after two minutes the liberated iodine titrated with 
^ sodium thiosulphate solution. The number of c.e. required is deducted from 
30 c.c. (the quantity corresponding to the bromate solution taken), and the difference 
multiplied by the factor 0*00345 gives the quantity of sodium nitrite present. 

a a. m. 


y <kjlorimetiie Method of Estimating Phosphoric Acid. N. PasserinL 
I$al, 1911, 41,182-186.)—A colorimetric method of estimating phos- 
phorleacid is based upon the coloration given by molybdic acid with gallic acid, the 
colour being yellow, orange, or red, according to the amount of gallic acid. A similar 
coloration is obtained with gallotannic acid, but that substance is less suitable for the 
purpose, since it is usually more or less coloured. The phosphoric acid is dissolved 
from the rock, etc., by means of nitric acid, and precipitated from an aliquot portion 
of the solution with the usual molybdic reagent After twenty-four hours, the pre¬ 
cipitate is collected, washed with water containing 1 per cent, of nitric add:uhtiltt| : : 
filtrate no longer gives a yellow coloration with gallic acid, and dissolved 
smallest possible quantity of dilute (1 :4) ammonia solution. The liquid 
• ''until it no longer smells of ammonia, mid is then , foafofy j isy 

i For the colorimetric estimation IS of wafep* and j|| 
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saturated solution of gallic acid are placed in each of two glass cylinders of equal 
diameter. Into one of these tubes is introduced 1, 1*5, or at most 2 c.c., of the 
standard solution of phosphoric acid, whilst the solution under examination is run 
drop by drop from a burette, with continual shaking, until the colours of the two 
liquids match. The standard solution (1 c.e. = 0-01 mgrm. of P 2 O s ) may be prepared 
from any phosphate of known composition. Thus, 1'9153 grms. of pure dicaloium 
phosphate are dissolved in 1 litre of water acidified with 1 per cent, of nitric acid, 
and 10 c.c. of the solution ( = 0’01 grm. of P 2 0 5 ) are treated with 2 c.c. of a 75 per 
cent, solution of ammonium nitrate, and with 25 c.c. of nitro-molybdic reagent, and 
the precipitate allowed to stand for twenty-four hours, washed with 1 per cent, nitric 
acid, and dissolved in ammonia solution. The liquid is filtered, and the filtrate and 
washings made up to a litre. This slightly ammoniacal solution will keep unchanged 
for a long time. When required for an analysis, a portion of it is boiled to remove 
the bulk of the free ammonia, and made up to its original volume. The tabulated 
results quoted show that the method gives results in close agreement with those 
obtained by the gravimetric method, whilst, in the case of materials containing only 
very small quantities of phosphoric acid, it is somewhat more accurate. 

0. A. M. 

Volumetric Estimation of Phosphoric Acid Soluble in 2 Per Cent* Citric 
Acid Solution* L Wuyts. (Ann. Ohim. anal apply 1911, 16, 134-137.)—The 
following method is recommended as giving results in close agreement with those 
obtained by the nitro-molybdate method: Ten c.c. of the solution (5 grms. of the 
sample to 500 c.c. of 2 per cent, citric acid solution) are treated with a few drops of 
hydrochloric acid and evaporated to dryness, and the residue taken up with 3 to 
4 drops of nitric acid and a few c.c. of water. The solution is treated with 10 c.c. 
of nitric acid (sp. gr. 1*40) and 15 e.e. of a saturated solution of ammonium nitrate 
and heated to the boiling-point. It is next allowed to stand for two or 
and treated with 25 e.e. of ammonium molybdate solution (90 gems* per 
the resulting precipitate stirred up, allowed to settle again for about twelve minutes, 
collected, and washed fees from acid with cold water. It is then dissolved in standard 
potassium hydroxide solution (326*5 c.c. of | solution diluted to a litre; 1 c.c. = 
1 mgrm. of phosphoric acid), an excess of 1 or 2 c.c. being added, and the solution 
treated with 05 e.e. of phenolphthalein solution (1 grm. in 100 c.c. of 60 per cent, 
alcohol) and about 50 e.e. of water, and titrated with standard sulphuric acid equiva¬ 
lent to the potassium hydroxide solution. The number of c.c. used, less the quantity 
required to neutralise the excess of alkali, gives directly the percentage of phosphoric 
acid, C. A. M. 

Estimation of Silver by Electrolysis of an Amraoniaeal Solution of its 
Oxalate* F. A. Gooch and J. P. Feiser. (Zeitsch. anorg. Chem.> 1911, 70, 
294-296.) —Silver may be deposited from an ammoniacal solution of its oxalate in a 
state of purity, and suitable for its quantitative estimation. Ammonium nitrate or 
chloride may be present. The cathode surface should preferably be relatively large 
and the current density low, the exact value necessarily depending on the form of 
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cathode, of which several were tried, and in every case rotated about 400 to 500 
times a minute. Half a grm. of silver may be deposited in half an hour. There 
being no non-volatile substance in the exhausted solution, the results are never high, 
but may be as much as 0*7 mgrm. low. O- C. J. 

•*Perhydrol” for the Estimation of Total Sulphur in Coal-Gas. 
M, Diekert. (/. /■ Gasbeleucht 1911, 54, 182-183; Ghem . ZentralbL y 1911, 1, 
H54.)—Seventy-five c.c. of sodium hydroxide solution of 30° B. are mixed with 
10 c.c. of “ perhydrol,” the mass of crystals which form is broken up by stirring, 
and the reagent is placed in a Drehschmidt’s gas-washing bottle, through which a 
current of the gas to be analysed is passed at a rate of up to 100 litres per hour. 
The contents of the bottle are subsequently washed into a beaker, acidified with 
hydrochloric add, and boiled, and the sulphuric acid is either precipitated as barium 
sulphate or titrated according to Holliger’s method. Thiophen appears to escape 
oxidation by this method, but the quantity of this substance in coal-gas is so small, 
that its presence may be' neglected. J. F. B. 

Estimation of Sulphur in Coal-Gas and of Ammonium Sulphate^ 
BL Blair. (/. Soc . Chem . Ind 1911, 30, 897-398.)— The method depends upon the 
reaction between formaldehyde and an ammonium compound, hexamethylenetetra¬ 
mine being formed: 4NH 4 Cl+6CH 2 0 = N 4 (CH 2 ) 6 + 4HCl + 6H a 0. The acid may be. 
titrated with alkali and phenolphthalein. 

For Sulphur in Coal-Gas ,—The liquid obtained in the u Referee’s Test ” is* 
diluted to 500 c.c., and 50 c.c. boiled for two or three minutes to expel carbon 
dioxide Ten c.c. of neutral formaldehyde solution (about 30 per cent.) are then 
added to the hot solution, and the liquid at once titrated with ^ potassium hydroxide 
solution. One c.c. = 0*0247 grain of sulphur. The alkali should be standardised 
against a standard solution of ammonium sulphate, containing a little ammonium 
carbonate. Concordant results, slightly higher than are obtained by the barium 
sulphate method, are obtained. By this method a small quantity of gas (1 or 2L 
cubic feet) may be examined. 

For Ammonium Sulphate .—The solution, always slightly acid, is neutralised by 
potassium hydroxide, boiled for a few minutes, and treated with 10 c.c. of neutral; 
'formaldehyde solution. After continuing the boiling for a few seconds, phenol- 
phthaMm is added, and the liquid titrated as before. One e.c. = *0066 grm. 
(NH 4 )gS0 4 . The results obtained agree with those given by the barium sulphate- 
method. A. R. T. 


Simple Method of Decomposing* Refractory Tin Opes. H. Y. Loramu. 
{. Proc . Chem. Soc., 1911, 27, 60.)—The mineral {2 grins., or more if desired), crushed, 
to a sixty-hole powder, is fused for about an hour in a covered silver crucible afc 
temperature well below its melting-point, with about six or seven 
potassium hydroxide, to which is added potassium cyanide equal to the we: 

©retaken. . •, , ■ ,• 

The mass, on eooling, is extracted with water, 
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dilute hydrochloric acid, and, after boiling to destroy any cyanide still remaining, the 
tin can be estimated by any of the usual methods. 

Sensitiveness of the Colorimetric Estimation of Titanium. R. C. Wells* 

(J. Amer . Ghem. Soc. 9 1911, 33, 504-506.)—The object of the experiments described 
in this paper was to establish the range of suitable concentrations for the colorimetric 
estimation of titanium. The solutions contained 8 per cent, of sulphuric acid and 
2 per cent, of hydrogen peroxide. It is found that titanium may be estimated with 
equal accuracy over a rather wide range of concentrations—namely, from 1*5 to 
20 mgrrns. titanium dioxide per 100 c.c. .Within these limits of concentration the 
determination may be made with an error of certainly less than 3 per cent. Most 
observers will find it easy, with a suitable colorimeter, to keep the mean error of their 
observations below 2 per cent. G. C. J. 

Use of Methyl Orange m the rColoiimetrio Estimation of Titanium. 
A. Gautier. (Bev. Generate Ohm ., 1913,, 14, 16-17 ; through Ghem . Zentralbh, 
1911, 1, 843.)—Methyl orange solutions may be used as comparison solutions in the 
colorimetric estimation of titanium; these solutions keepwell, and their colour is 
not altered by exposure to the air. The concentrations of helianthin and titanium 
solutions of equal depth and tint are given in tabular form in the original paper. 

W. R S. 

Indirect Method for the Estimation of Tantalum and Columbium. 
H. W. Foote and B. W. Langley. (Amer. J. Soi. t 1910, 30, 393-400; through 
Okem* ZmiraM^ 1911, 1, 1249.)—The method depends on the difference between 
the densities of the oxides of tantalum (8*716) and columbium (4*552). In the case 
of such a mineral as stibiotantalite, a quantity of the sample is treatedtriitr hydro¬ 
fluoric acid, the solution is diluted with water, and the antimony anf ate 

removed by means of hydrogen sulphide. The solution containing the tantaW# 
columbium is then evaporated to dryness, the residue is heated with sulphuric add to 
remove hydrofluoric arid, the hydroxides are precipitated from the diluted solution 
with ammonia, collected on a filter, washed, ignited over a blast-lamp, and weighed. 
The sp. gr. of the mixed ignited oxides is then determined, and the quantity of each 
present is calculated from the figure obtained (c/. Analyst, 1911, 239). 

W. P. S. 

Estimation of Tungsten by Means of Stannous Chloride. B. Mdivani. 
{Arm. CMm. anal. appL, 1911,16,132-134.)—A method of estimating tungsten is based 
upon the fact that it may be precipitated by means of an excess of stannous chloride 
solution in the form of the oxide, W 2 G 5 , For example, the solution of 0T grm. of 
tungstie acid in 50 c.c. of dilute ammonia solution is treated with 20 q.e. of a freshly: 
prepared solution of stannous chloride (50 grms.) in 200 c.c. of concentrated hydro-' 
chloric acid, and the mixture boiled for one or mo minutes and allowed to stand. 
The precipitate is washed several times by decantation, and is finally collected; 
ignited, and weighed as tungsten trioxide. In the test experiments described | 
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amounts of tungstic acid found ranged from 0*0995 to 0*1005 grm. The precipitate 
was quite free from tin, and it was proved that the presence of iron had no influence 
upon the results. 0. A. M. 

Estimation of the Salinity of SeaWater by Means of the Refraetometer. 
A* Bergret. (Comptes rend,, 1911,152, 984-986.)—A series of determinations of the 
refractive indices, by means of Fery’s refractometer, of solutions of sodium chloride 
have shown that they increase proportionately with the increase in the amount of 
salt. Thus the following results were obtained: 


ftenacmve index j 

0*010 1 0*015 0*020 1 

j ; 1 

0*025 0*080 

0-035 

| 0*040 

I 

| 0-045 

Mjm-a J 1 ' 333804 

1-38453 i 1-33536 {1-38622] 

4 ! 

1-33712 ] 1-38789 

1*83875 

I 1*33968 

] 1-34050 


In like manner a sample of sea water from Monaco gave the following results: 
Original water, 1*88929; diluted to half its salinity, 1*83576; and diluted to one- 
fourth, 1*33400 at 22*7° C. As in the case of the salt solutions, these results, when 
plotted graphically, formed a straight line. The method thus gives results quite as 
accurate as those calculated from the specific gravity. ‘ O, A. * M. 


Estimation of Silicon in Vanadium and Molybdenum and in their Iron 
Alloys. W. Trautmann. (Zeitsch. angew. Chem 1911, 24, 635-636.) —When the 
metals vanadium and molybdenum or their iron alloys are dissolved in the usual 
way, and the insoluble silica is collected on a filter, it is usually found that the silica 
has a green colour, owing to its being contaminated with traces of compounds of 
vanadium or molybdenum. The latter tend to form immediately after the acid 
solution has been decanted through the filter and the washing process is commenced. 
To remove these traces of impurities from the silica, it is recommended that, alter 
the diluted acid solution of the metal has been decanted, the residue of silica should ■ 
be washed twice with water, and then extracted with hot 10 per cent. hydrochloric 
add until it is colourless. The silica is finally washed with water, dried, ig 
In the case of molybdenum it is better to extract tho 
► acid containing a little nitric acid. s 



Estimation of the Hardness of Water: the WarfhMff* 
its Meditation. J. M. Silber. {Arch /. Hyg, r 1911,! 
ZmiraXbky 1911, 1, 1081-1082.)—According to the original s 
(Zeitsch, cmgew* Ghem ,, 1902,15, 193), the temporary hardness in 
to exceed the total hardness. The author describes the 
solutions used being a 0*2 per cent solution of methyl ^ 
and a ^ solution of a mixture of equal parts of 
100 c.c. of the water are treated with % to $ drops of 
cold with hydrochloric acid to the red point. 

The number of c,c. required is 


ffflT 




is found 
the | 

^ hydrochloric acid* 
ted catenate;; 
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The liquid and precipitate are transferred quantitatively to a graduated stoppered 
cylinder, cooled, diluted to 200 c.c., and filtered; 100 c.c. of the filtrate are 
titrated back with acid; the number of c.c. is multiplied by 2 and subtracted 
from the number of c.c. of alkali added. The result, multiplied by 2*8, gives the 
total hardness (German degrees). Next, 100 c.c. of the original water are boiled for 
half an hour, keeping the volume constant, in order to decompose the bicarbonates. 
The filtrate is titrated with acid, and the number of c.c, of acid used, C, is sub¬ 
tracted from the original alkalinity of the water, A; and when the difference is 
multiplied by 2*8, the result is the temporary hardness. For the direct estimation 
of temporary hardness, 100 c.c. of the water are boiled in the usual way, filtered, and 
the precipitate is washed. The filter and precipitate are returned to the boiling- 
flask, treated with excess of -^ hydrochloric acid, and the excess of acid is titrated 
back. J. F. B. 


APPARATUS, ETC. 

Device for Accurately Reading* a Burette. J. Milbauer. {Ghem, Zeit, 
1911, 35, 419.)—The principle of the Schnellbach burette may be applied to the 
reading of an ordinary burette. A sharp hue, about 2 mm. in breadth, is drawn in 
red or blue ink upon a piece of cardboard, which is then cut with two slits, and 
placed over the burette, so as to form a background to the level of the liquid. - 

0. A. M. t 


Recording Hiermo-EIeetrie Calorimeter. G. Fery. (S<km$h Inter* 'Go*#?; 

Gkm., 1909, Sect. X., 69.)—An apparatus is described which <^*be used;, 
continuously for checking the value of the gas produced in a gas works m ■ 

plant. The gas is burnt at a constant rate in a special burner 
10 litres per hour. The flame heats a recuperative thermopile^ ol * 

junction is W. afr used for the combustion, and the hot ll ’ 

heated by the products of combustion. The pile contains fifteen junctions, enabling 
a P.D. of 0*2 volt to be maintained* The resistance being very low, the energy* 
produced is sufficient to obtain a trace with a recording instalment similar to tha|^ 
in fie Richard recording thermometers and barometers. For laboratory work thisft 
form is not so mutable as for everyday work on a gas of approximately umforfifti 
density, and the author has modified it by connecting the thermopile of the caloribf| 
meter to an electric meter which measures the energy developed by it, while the | 
consumed is measured by a laboratory meter. As soon as a steady regime is sell 
the ratio of the readings of the electric and gas meters gives the calorific power, 
is advisable to regulate the consumption, so that the thermopile is in the same < 
diiion for different gases. With ordinary town gas a variation of 50 per oentl|s| | 
rate of consumption produced an error of proportionality of 3*5 per cent.** !r ** 
acetylene the .variation was 1 per cent., and with gases of such different < 
powers as hydrogen and acetylene the proportionality is good, as can be 
comparing the-figures obtained with the bomb calorimeter. With liqui 
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electric meter must be employed to measure the total heat production. By weighing 
at the beginning and at the end of a test the weight of fuel consumed is obtained. 

H. V. E. H. 


Apparatus for Precipitating 4 , Filtering, and 
Drying in an Inert Gas, J. B. Firth and J. E. 
Byers. (Proa. Ghem. Soc 1911, 27, 96.) —The apparatus 
designed for the above purpose is shown in the accom¬ 
panying sketch. 

The reacting liquids are placed in the funnels A, A, 
and the remainder of the apparatus is evacuated through 
;a Buchner fiask fitted to the filter?funnel H, The 
apparatus is then Med with the inert gas through a side- 
tube at K. The tap D being closed, the reacting liquids 
are run into the precipitating tube C, and are mixed by 
t stirrer B, which slides in a rubber stopper 

| lubricated with rubber grease. When the reaction is 
complete, the tap D, which has a wide bore, is opened, 
and the precipitate filtered off in the funnel H. The 
washing and drying are carried out by drawing suitable 
liquids through the precipitate, and finally aspirating a 
, stream of the inert gas to remove the liquids used for 
drying. There is a ground glass joint at G-, by means of 
( which the funnel is prepared for filtration and the pre¬ 
cipitate is removed. This apparatus can be used 
with satisfactory results in the preparation of copper 
hydride. 

Adaptation of the Tap-Funnel to Rapid Electro- 
Analysis with Stationary Electrodes. T. S. Price 
and A* W. T. Hyde, {/. Soe. Ghem. Ind . 9 1911, 30, 
391-396.)—-The tap - funnel may be adapted for use 
with stationary electrode In the deposition of copper, 
nickel, and zinc. The type of stationary electrode 
used was a cylindrical cathode of sand-blasted ganzq, 

45 mm. long ancl 32 mm. in diameter, with 4 meshe s 
to the sq. mm., has weight being about 15 grms. The|^ 
^milar guusse, 44 mm. long and 22 
concentration of less than 1 c.c. of nitric 
inadvisable, while a concentration of 2 c.c. may I 
sufficient amount of nitric acid previous healing of the fi 
Jjbai a final temperature Of 60° to 70°0 .lliM 
J j^th 2 C.C. of nitric acid per ^ 
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After an extended experience of both stationary and rotating electrodes, the authors 
are still of the opinion, previously expressed by Price and Humphreys (Analyst, 
1910, 35, 274), that rotating electrodes are to be preferred in actual practice. 

G. C. J. 

Sensitiveness Tests by the Impact Machine (Drop Hammer). H. Kast. 

{Seventh Inter . Gong. App. Chem., 1909, Section IILb, 23.) — In the author s 
apparatus (D.R.G.M. 281,313), made by E. A. Lentz, Berlin, the explosive is placed 
between the faces of two hard steel plungers of J sq. cm. cross-sectional area 
sliding in a hard steel sleeve. The arrangement is centred upright on the anvil of 
the impact machine, so that the weight falls truly on the upper plunger. The chief 
advantage of this arrangement over allowing the hammer to fall directly on the 
explosive is that it maintains constant the area struck. It is claimed that the 
apparatus meets the conditions to be fulfilled by a satisfactory impact machine, 
which are stated. Details of the method of using it are given. 0. E. M. 
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Analysis of Crude GlyeeroL (International Standard Methods, 1911.)— 
The valuation of crude glycerol has in recent years assumed greater commercial 
importance owing to the increased value of the commodity. The want of uniformity 
in the methods and processes of analyses, together with the irregularity of the results 
obtained, emphasised the desirability for the standardisation of crude glycerol 
analysis * so, with this object in view, committees were formed in America, France, 
Germany, and Great Britain. These committees worked, in the first instance, 
independently, hut were ultimately brought together, and after a series of c6nfei#ceS 
the conclusions arrived at by the various committees were summarised an&dtalln; 
up in the form in which they are now presented. The methods detailed in this 
report have the unanimous support of each of the above committees, and are strongly 
recommended by them as International Standards. 

Sampling-. —The most satisfactory method available for sampling crude glycerol 
liable to contain suspended matter, or which is liable to deposit salt on settling, is to 
have the glycerol sampled by a mutually approved sampler as soon as possible after 
it is filled into drums, but in any case before any separation of salts has taken place. : 
In such cases he shall sample with a sectional sampler (a suitable sampling apparatus 
is described in an appendix to the report), then seal the drums, brand them with %> 
number fear identification, and keep a record of the brand number. The presence of 
any visible salt or other suspended matter is to be noted by the sampler, and a report 
of same made in his certificate, together with the temperature of the glycerol. 
Each drum must be sampled. Glycerol which has deposited salt or other matters 
cannot be accurately sampled from the drums, but an approximate sample can fee] 
obtained by means of the sectional sampler, which will allow a complete vertical 
section of the glycerol to be taken, including any deposit. * >J| 1 1 
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Analysis. —1. Determination of Free Caustic Alkali .—Weigh 20 grms. of the 
sample into a 100 c.c. flask, dilute with approximately 50 c.c. of freshly-boiled 
distilled water, add an excess of neutral barium chloride solution, 1 c.c. of phenol- 
phthalein solution, make up to the mark, and mix. Allow the precipitate to settle, 
draw off 50 c.c. of the clear liquid, and titrate with normal acid (y)« Calculate to 
percentage of Na 2 0 existing as caustic alkali. 

2. — Determination of Ash and Total Alkalinity, —Weigh 2 to 5 grms. of the 
sample in a platinum dish, burn off the glycerol over a luminous Argand burner or 
other source of heat giving a low flame temperature, the temperature being kept low 
to avoid volatilisation and the formation of sulphides. When the mass is charred to 
the point that water will not become coloured by soluble organic matter, lixiviate 
with hot distilled water, filter, wash and ignite the residue in the platinum dish. 
Betura the filtrate and washings to the dish, evaporate, and carefully ignite without 
fusion. Weigh the ash. 

Dissolve the ash in distilled water and titrate total alkalinity, using as indicator 
methyl orange cold or litmus boiling. 

3. Determination of Alkali present as Carbonate .—Take 10 grms. of the sample, 
dilute with 50 c.e. distilled water, add sufficient y acid to neutralise the total alkali 
found at (2), boil under a reflux condenser for fifteen to twenty minutes, wash down 
the condenser tube with distilled water, free from carbon dioxide, and titrate back 

.! with y NaOH, using phenolphthalein as indicator. Calculate the percentage of 
NagO. Deduct the Na^O found in (1). The difference is the percentage of Na^O 
f existing as carbonate. 

4. Alkali combined with Organic Acids .—The sum of the percentages of Na 2 0 
- found at (!) and (3) deducted from the percentage found at (2) is a measure of the 

NanO or other alkali combined with organic acids. 

5. Determination of Acidity .—Take 10 grms. of the sample, dilute with 50 c.c. 

of distilled water free from carbon dioxide, and titrate with y NaOH and phenol-* 
phthaleln. Express in terms of Na 2 0 required to neutralise 100 grms. I f 

6. Determination of Total Residue at 160° C. —Eor this determination the crude;: 


glycerol should be slightly alkaline with Na 2 COg, not exceeding the eqidvaJept: of f 
0*2 per cent. Na^O, in order to prevent loss of organic acids. To avoid 
polyglycerols, this alkalinity must not be exceeded. [ ; $?M 

Preparation of Glycerol .—Ten grms, of the sample are weighed into a 100 (wx 
flask diluted with water, and the calculated quantity of | 

give the required degree of alkalinity. The flask is filled to IpO contents 

mixed* aid 10 ©,e. measured into a weighed Petrie Ihehesf; 

diameter and 0’5 inch deep, which should have a flat botkhp^J ^ t&sf case of crude 
glycerols abnormally high inorganic residue, a less go&ntityis; tk> be evaporated, so 
that the weight of organic residue does not materially exceed 30 to 40 mgrms. 

Evaporation of the GlyceroL —The dish is placed oh;|b water-bath (the top of 
the 160° 0. oven acts equally well) until mostfl thewater has evaporated. Prom 
point the evaporation is effected in the oven. Satisfactory results are obtained ^ m 
ofen measuring 12 inches cube, having an iron plate f-frich 1 thick | lying! 
bottom to distribute the heat. Strips of asbestos millboard are 
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If the temperature of the oven has been adjusted to 160° C. with the door 
closed, a temperature of 130° to 140° C. can be readily maintained with the door 
partially open, and the glycerol, or most of it, should be evaporated off at this 
temperature. "When only a slight vapour is seen to come off, the dish is removed 
and allowed to cool. I 

An addition of 0-5 to 1 c.c. of water is made, and by a rotary motion the residue 
brought wholly or nearly into solution. The dish is then allowed to remain on a 
water-bath or top of the oven until the excess water has evaporated and the residue 
is in such a condition that on returning to the oven at 160° C. it will not spit. The 
time taken up to this point cannot be given definitely, nor is it important. Usually 
two to three hours are required. From this point, however, the schedule of time must 
be strictly adhered to. The dish is allowed to remain in the oven, the temperature 
of which is carefully maintained at 160° 0. for one hour, when it is removed, cooled, 
the residue treated with water, and the water evaporated as before. The residue is 
then subjected to a second baking of one hour, after which the dish is allowed to 
cool in a desiccator over sulphuric acid and weighed. The treatment with water, etc., 
is repeated until a constant loss of.l to 1*5 mgrmsv per hour is obtained. 

Corrections to be Applied to the Weight of the Total Residue. —In the case of acid 
glycerol, a correction must be made for the alkali added. One c,c. f alkali represents 
an addition of 0*022 grm. In the case of alkaline crudes a correction should be made 
for the acid added. Deduct the increase in weight due to the conversion of the 
NaOH and Na a CO s to NaCl. The corrected weight, multiplied by 100, gives the 
percentage of total residue at 160° 0. 

Preserve the total residue for the determination of the non-volatile acetylisable 
impurities.. .. ^ 

; 7, Organic Residue. —Subtract the ash from the total residue at 160° 0, Jteppyt 
; as oiganie residue at 160° 0. {Note .—It should be noted tta! 4f 

organic acids are converted to carbonates on ignition, and, that tire f&X ifmfi 

darived te; not'included in the, organic residue.) * v ; ; 1 \ ^i'f 

8 . Moisture. — This test is based on the fact that glycerol can fee 
freed from water by allowing it to stand in vacuo over sulphuric acid or phosphoric 
anhydride. ; 


Two to three grms 2 of very pure bulky asbestos freed from acid soluble material; 
which has been previously dried in a water-oven are placed in a small stoppered? 
weighing-bottle of about 15 c.c. capacity. The weighing-bottle is kept in a vacuum 
desiccator furnished with a supply of concentrated sulphuric acid, under a pressure, 
equivalent to 1 to 2 mm. of mercury, until constant in weigh! From 1 to 1*5 grmll 
of the sample is then carefully dropped on the asbestos in such a way that it will b!| 
all absorbed. The weight Is again taken, and the bottle replaced in the desiccate!! 
under X to 2 mm. pressure until constant in weigh! At 15° O. the weight is conste#|l 
in about forty-eight hours. At lower temperatures the test is prolonged. , , ijj2|S 

The sulphuric acid in the desiceatfjp must be frequently renewed. /! - r ,] J Jjj 

Aeetin Process for Glycerol Determination.— This process is the one agteftdj 
upon at a Conference of Delegates from the American, British/Freneh* andG^mS 
Committees, and has been confirmed by each of the above .'Committees' 
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results nearer to the troth on erodes in general, and is the process to be used 
(if applicable) whenever only one method is employed. On pure glycerols the 
results are identical with those of the bichromate process. For the application of 
this process the crude glycerol should not contain over 50 per cent, water. 

• The following reagents are required: 

1. Best Acetic Anhydride .—This should be carefully selected. A good sample 
must not require more than 0T c.c, normal NaOH for saponification of the impurities 
when a blank is run on 7*5 c.c. Only a slight colour should develop during digestion 
of the blank. 

2. Pure Fused Sodium Acetate .—The purchased salt is again completely fused in 
a platinum, silica, or nickel dish, avoiding charring, powdered quickly, and kept in a 
< stoppered bottle or in a desiccator. It is most important that the sodium acetate be 
anhydrous. 

3. A Solution of Sodium Hydroxide for Neutralising , of about f Strength , Free 
from Carbonate .—This can be readily made by dissolving pure sodium hydroxide in 
itg| pwn, weight of water (preferably water free from carbon dioxide), and allowing to 
settle until clear, or filtering through an asbestos or paper filter., The clear solution 
; is diluted with water free from carbon dioxide to the strength required. 

,4. f Sodium Hydroxide , Free from Carbonate .—Prepared as above, and carefully 
standardised. 

Ti Borne sodium hydroxide solutions show a marked diminution in strength after 
' being boiled ; such solutions should be rejected. - j 

| 5. f Acid .—Carefully standardised. * 

6. Pkendphthad&in Solution. —0*5 per cent, phenolphthalem in alcohol and 
neutralise. 

Thb Method.—I nto a narrow-mouthed flask (preferably round-bottomed) 
capacity about 120 c.e., which has been thoroughly cleaned and dried, weigh accur¬ 


ately and as rapidly as possible 1*25 to 1*5 grms. of the glycerol Add first about 
3 grma of the anhydrous sodium acetate, then 7*5 c.c. of the acetic anhydride, and-i 
connect the flask with an upright Liebig condenser. For convenience the inner tube; 
of this condenser should not be over 50 cm. long and 9 to 10 mm. inside. , x >• * * ?\ || || 
||||| | Bke flask is connected to the condenser by either a ground glass; 

5 pMm stopper. If a rubber stopper is used, it should have had a | 

with hot acetic anhydride vapour. ; j ] y ]| ||| ||- t 11| |;| 

^.■181contents and keep just boiling for one hour, taking 
. preveist the idte drying on the sides of the flask ^ ^ ’», j I, m) j|jjJ J;f* 


Allowthe flask to cool somewhat, and through the c 
the carbon-dioxide-free distilled water, heated to about 
flask is mot loosened from the condenser. The objeet 
•sudden rush ofvapours from the flask on adding the w 
tiie flask* Time is saved by adding the water before the 
' but the contents may be allowed to solidify gnit thet^sf 1 
without detriment The contents of the flask may be 
exceed, 80° 0. until the solution^ Is complete except a 1 
? organic impurities Ip the crude. pf ,$ fa| 


ug m to avoid any 
l to avoid breaking 

5 with the next da||; 


a fewdarfc Socks 
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more quickly effected. Cool the flask and contents without loosening from condenser. 
When quite cold wash down the inside of the condenser tube, detach the flask, wash 
off stopper or ground glass connection into the flask, and filter contents of flask 
through an acid-washed filter into a Jena glass flask of about 1 litre capacity. Wash 
thoroughly with cold distilled water free from carbon dioxide. Add 2 c.c. of phendte 
phthalein solution (F), then run in sodium hydroxide solution (C)or (D) until a fainr 
pinkish-yellow colour appears throughout the solution. This neutralisation must be 
done most carefully. The alkali should be run down the sides of the flask, the con¬ 
tents of which are kept rapidly swirling with occasional agitation or change of motion 
until the solution is nearly neutralised, as indicated by the slower disappearance of 
the colour developed locally by the alkali running into the mixture. When this point 
is reached the sides of the flask are washed down with earbon-dioxide-free water and 
the alkali subsequently added drop by drop, mixing after each drop until the desired 
tint is obtained. 

Now run in from a burette 60 c.c. or a calculated excess of ^ NaOH (D), and 
note carefully the exact amount. Boil gently for fifteen minutes, the flask being 
fitted with a glass tube acting as a partial condenser; cool as quickly as possible, and 
titrate excess of NaOH with y acid (E) until the pinkish-yellow or chosen end-point 
colour just remains. A further addition of the indicator at this point will cause 
a return of the pinkish colour; this must be neglected, and the first end-point taken* 

From the y NaOH consumed calculate the percentage of glycerol after making 
the correction for the blank test described below : 

1 c.c. of y NaOH = 003069 grm. of glycerol. 

The coefficient of expansion for normal solutions is approximately 0*00033 
per e.c. for each degree O. A correction should be made on this account if necessary. 

Blank Test .—-As the acetic anhydride and sodium acetate may contain impurities 
which affect the result, it is necessary to make a blank test, using the same quantities 
of acetic Anhydride and sodium acetate as in the analysis. After neutralising the 
acetic add, it is not necessary to add more than 5 c.c. of the ^ alkali (D), as that 
represents the excess of alkali usually left after saponification of the triacetin in the 
glycerol determination. 

Determination of the Glycerol Value of the Acetylisable Impurities .—The total 
residue at 160° C. is dissolved ml or 2 c.c. of water, washed into a clean acetylising 
flask 120 c.c. capacity, and the water evaporated. Now add anhydrous sodium 
acetate, and proceed as in the glycerol determination before described. Calculate 
the result to glycerol. 

Analysis of Jcetie Anhydride .—Into a weighed stoppered vessel, containing 
10 to 20 c.c. of water, run about 2 c.e. of the anhydride, replace stopper and weigh 
allow to stand, with occasional shaking, for several hours, till all* anhydride is 
hydrolysed; then dilute to about 200 e.c., add phenolphthalein, and titrate with 
f NaOH. This gives the total acidity due to free acetic acid and acid formed from 
anhydride. 

Into a stoppered weighing-bottle containing a known weight of recently distilled 
aniline (from 10 to 20 c.c.) measure about 2 c.e, of the sample, stopper, mix, aEoW^ 
to cool, andiweigh. Wash contents into about 200 c.c. cold water, and titrate acffity 
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as before. This yields the acidity due to the original, preformed, acetic acid plus 
one-half the acid due to anhydride (the other half having formed acetanilide); 
substract the second result from the first (both calculated for 100 grms.) and double 
result, obtaining c.c. f NaOH per 100-grm. sample. One c.c. NaOH equals 0*0510 grm. 
%f acetic anhydride. 


Bichromate Process for Glycerol Determination. Reagents Required. 
— (a) Pure Potassium Bichromate powdered and dried in air free from dust or organic 
vapours, at 110° to 120° C. This is taken as the standard. 

(b) Dilute Bichromate Solution .—7*4564 grms. of the above bichromate (a) are 
dissolved in distilled water and the solution made up to 1 litre at 15*5° C. 

(c) Ferrous Ammonium Sulphate. —Dissolve 3*7282 grms. of potassium bichromate 
(a) in 50 c.c. of water. Add 50 c.c. of 50 per cent, (by volume) sulphuric acid, and 
to the cold undiluted solution add from a weighing bottle a moderate excess of the 
ferrous ammonium sulphate, and titrate back with the dilute bichromate (5). 
Calculate the value of the ferrous salt in terms of bichromate^ 

(d) Silver Carbonate .—This is prepared as required; for each test from 140 c.c. 

of 0*5 per cent, silver sulphate solution by precipitation with about 4*9 c.c. f sodium 
carbonate solution (a little less than the calculated quantity of f sodium carbonate 
should be used; any excess of alkali carbonate prevents rapid settling). Settle, 
decant, and wash once by decantation. * 

(e) Subacetate of Lead. —Boil a pure 10 per cent, lead acetate solution with in 
exee® 3 j of litharge for one hour, keeping the volume constant, and filter while hot 
IM^gard any precipitate which subsequently forms. Preserve out of contact with 

J. , {/) Potassium Ferricyamde . — A very dilute solution containing about 0*1 



Tm Method.-- Weigh 20 grms. of the glycerol, dilute to 250 c.e., and lake 
e.c. Add the silver carbonate, allow to stand, with occasional agitation, for 
» ten minutes, and add a slight excess (about 5 c.c. in most cases) of the basksi 
| to stand a few minutes, dilute with distilled water to 100 e.e., 

0*15 c.c. to eompensaite for the volume of the precipitate, mix 
f|*;pj§qr. through an air-dry filter into a suitable narrow-mouthed vespel* 
rejecting Jhe first 10 c.c., and return filtrate if not clear and bright* v; TfesbA' "' 

of the filtrate with a little basic lead acetate, which should pfk toiler 

precipitate. (In the great majority of cases 5 c.c. is ample.) Occasionally a crude 
glycerol will be found requiring more, and in this ease another aliquot of 25 c-c. of 
the dilute glycerol should be taken and purified with 6 of the basic acetate. 
Care must be taken to avoid a marked excess of bade aeefcata! f i ; 

Measure off 25 ac. of the dear filtrate into a glass flask or beaker (previously 


cleaned with potassium bichromate and sutphmlc add). Add 12 drops of . 
phuric acid (1 : 4) to precipitate the small excess of lead as sulphate. ^|p|| 
3*7282 grms. of the powdered potassium bichromate (a). Biuse down the bichromate f 
with 25 c.c. of water, and stand wife occasional shak in g until all the lnclirQnaate M^ 
did*oived (no reduction will tateplae$|:f jf f; , ' ^ 




add 50 c.c. of 50 pear c 
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vessel in boiling water for two hours, and keep protected from dust and organic 
vapours, such as alcohol, until the titration is completed. Add from a weighing 
bottle a slight excess of the ferrous ammonium sulphate (0), making spot tests on a 
porcelain.plate with the potassium ferricyanide (F). Titrate back with the dilute bichro¬ 
mate. From the amount of bichromate reduced calculate the percentage of glycerol. 

1 grm, glycerol equals 7*4564 grms. bichromate. 

1 „ bichromate equals 0*13411 grm. glycerol. 

Notes .—1. It is important that the concentration of acid in the oxidation 
mixture and the time of oxidation should be strictly adhered to. 

2. Before the bichromate is added to the glycerol solution it is essential that 
the slight excess of lead be precipitated with sulphuric acid as stipulated in the 
process. 

3. For “ crudes ” practically free from chlorides the quantity of silver carbonate 
may be reduced to one-fifth and the basic lead acetate to 0*5 c.c. 

4. It is sometimes advisable to add a little potassium sulphate to insure a clear 
filtrate. 

Instructions for Calculating Actual Glycerol Content.— 1. Determine the 
apparent percentage of glycerol in the sample by the aeetin process as described. The 
result will include acetylisable impurities, if any be present. 

2. Determine the total residue at 160° C. 

3. Determine the aeetin value of the residue at (2) in terms of glycerol. 

4. Deduct the result found at (3) from the percentage obtained at (1) and report 

this corrected figure as glycerol. If volatile acetylisable impurities are present, these 
are included in this figure. * 

Notes and Recommendations. —Experience has shown that in crude glycerol 
of good commercial quality the sum of water, total residue at 160° C. and corrected 
aeetin result, comes to within 0*5 of 100. Further, in such c< crudes” the bichromate 
result agrees with the uncorrected aeetin result to within 1 per cent. ; 

In the event of greater differences being found, impurities, such as polyglycerols 
or trimethylene glycol, are present. Trimethylene glycol is more volatile than 
glycerol; it can therefore be concentrated by fractional distillation. An approxima¬ 
tion to the quantity can be obtained from the spread between the aeetin and 
biehromate results of such distillates, trimethylene glycol showing by the former 
method 80*69 per cent., and by the latter 138*3 per cent., expressed as glycerol. 

In valuing crude glycerol for certain purposes it is necessary to ascertain the 
-approximate proportion of arsenic, sulphides, sulphites, and thiosulphates. The 
methods for detecting and determining these impurities have not formed the subject 
of this investigation. 

(Signed) Otto Hehner, Chairman. 

John Allan. 

James B. McArthur. 

W. H. Phillips. 

P, Tainsh. 

Frank Tate. 

J. L. Buchanan, Son . Secretary. ■ \ 
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Recommendations by Executive Committee. —II the non-volatile organic 
residue at 160° C. in the case of a soap lye “crude ” be over 2*5 percent.— i.e., when 
not corrected for carbon dioxide in the ash—then the residue shall be examined by 
the acetin method, and any excess of glycerol found over 0-5 per cent, shall be 
deducted from the acetin figure. 

In the ease of saponification, distillation, and similar glycerol, the limit of 
organic residue which should be passed without further examination shall be fixed 
at 1 per cent. In the event of the sample containing more than 1 per cent., the 
organic residue must be acetylated, and any glycerol found (after making the deduc¬ 
tion of 0*5 per cent.) shall be deducted from the percentage of glycerol found by the 
acetin test. 

Composition of the Gases caused by Blasting* in Hines. E. A. Mann. 
(Beport to the Government of Western Australia , 1911.)—The operator, equipped 
with a Ileuss apparatus, took the samples at the face immediately after a blast. 
The sampling apparatus consisted of a box containing two 1,500 e.e. bottles, con¬ 
nected in parallel with a bellows fixed outside the box. * Each bottle was fitted with 
two glass stop-cocks and a standard thermometer. Twelve compressions of the 
bellows (each 2,000 c.c.) were given. Carbon monoxide was determined by the 
iodine pentoxide method, carbon dioxide by the Haldane apparatus* described in 
his “ Investigations of Mine Air,” p. 100. Nitric oxide, hydrogen sulphide, and 
sulphur dioxide, were sometimes tested for by aspirating respectively through solu¬ 
tions of starch and potassium iodide, lead acetate, and bromine (weak). The 
sulphuric add formed in the last case was determined as barium sulphate. The 
series of trials included the explosives commonly used in the district, and samples 
from South Africa, fired under various conditions. Carbon monoxide and nitric 
oxide were always found. The causes of their formation, and preventive measures, 
are discussed. 0. E. M. 
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Absbnical Gas-Poisoning, By John Glaistbb, M.D. 1908. Edinburgh ;E. and 
S. Iivingstona 1910. Price 5s. net. ; ; | >,; ; , 

This short work by Dr. Glaister is the outcome of an investigation into the 
literature of poisoning by arseniuretted hydrogen consequent on two cases which 
came within the experience of the author. A very careful and detailed account is 
given of these two cases, one of which was fatal Both of these cases resulted from 
the cleaning ont of a retort which had been used for th$ manufacture of chlorine. 
The 41 manganese mud ” which lay in the retort was shovelled by means of an m 
shovel into a zinc galvanised iron pail the workman having in each case to enter the 
retort. The arsenic present in the “ manganese mud,” together with the acid also 
present, resulted in the production of arseniuretted hydrogen by their aciionon the 
shovel and pail The late Sir Thomas Stevenson made an hivestpga^ 
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he Home Office, and found that the debris from the retort, when placed in contact 
vith either zinc or iron, or both together, caused the evolution of arseniuretted 
lydrogen. Sir Thomas Stevenson also made a toxicological analysis of the viscera 
>f the fatal case, and found arsenic present in amount corresponding to 0*37 grain of 
irsenious acid in the whole body. 

The author gives a very interesting account of the clinical symptoms presented 
by the fatal case, the important ones being continued vomiting, the passage of blood 
in the urine, and jaundice* In spite of the most careful treatment, the symptoms^ 
continued, and hiccough, delirium, and collapse supervened before death, which 
occurred six days after the exposure to the poisonous atmosphere. 

The case which did not prove fatal, only showed clinically nausea with weakness 
and general feeling of illness. There was no passage of blood in the urine, and no 
jaundice, both of which symptoms always make the prognosis very grave. 

Dealing in detail with the possible sources of arseniuretted hydrogen and the 
numerous ways in which accidental poisoning may occur from inadvertent exposure 
to a tainted atmosphere, the author gives a full list of scientific and industrial 
operations in which this is especially likely to occur. 

He also gives a summary of the professions and occupations in which there 
may be risk of exposure to arseniuretted hydrogen. 

A valuable account is given of the symptoms and pathological changes occurring 
in arsenical gas-poisoning, together with a detailed description of the poisonous 
effects on animals, whilst the synoptical account of the recorded cases is of great 
interest and very instructive. 

It is to be regretted that the author makes no mention of the part played by 
arseniuretted hydrogen in the gas-poisoning resulting from the storage of ferro- 
silicon, several fatal cases of which have occurred in recent years. . ^ 

In a detailed description of the analytical methods for the detection of arsenic 
in toxicological investigations, rather too much importance is attached to the (Jutoeit 
test, since there are many risks of fallacy with this test which do not obtain jbh toto# 
of the other more reliable methods. 

At the end of the book is a bibliography of the subject. 

The work is a valuable contribution to the subject of arsenical gas-poisoning, 
and should be carefully studied by all interested in this branch of toxicology. 

W. H. Willcox, 

Fibres used in Textile and Allied Industries. By C. Ainsworth Mitchell, 
B.A, (OxonJ, F.I.C., and B. Maxwell Prideaux, F.I.C- London i Scott* 
Greenwood and Son. 1911. Price7s.6d.net. 

In this work the authors have produced a laboratory manual for the examination ■ 
and identification of the principal textile fibres, or, as they express it, for want of a ; 
better term, of fibres in the “isolated” condition, thus exeluding those used in 
furriery and paper-making. ■ I f 1 

The method of treatment is concise, rather in the form of laboratory notes* 
Such a method necessarily tends to be empirical, and first principles are p€ajhap too 
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much left to be inferred, but nothing which is noted in the way of criticism in the 
present review must be taken as intended to minimise the value of this work to all 
analysts whose practice may include the occasional investigation of fibrous materials. 
The microscopical, chemical, and physical characters of the individual fibres are well 
and adequately described, and the sixty-six illustrations, specially drawn for this book, 
are beyond all praise. These illustrations are all on a uniform scale to facilitate ready 
comparison, which, however, makes the cross-sections rather small, and the diagram¬ 
matic or exaggerated representation of characteristic features has been expressly 
avoided. The scope of the work comprises the animal, vegetable, and “artificial” fibres. 
All these are admirably described from the analyst’s point of view; but the correla¬ 
tion between the analytical facts and their commercial and industrial significance is 
not always sufficiently developed. The authors quote freely from the general and 
periodical literature of the subject, but without criticism, and in many cases, one 
cannot help feeling, without personal verification. The section dealing with wool, 
the animal fibres, and silk, appears to have been more carefully prepared than the 
section dealing with the cellulose fibres. In stating (p, 29) that in ehlorinised wool 
there is apparently no direct combination with chlorine, the authors have evidently 
overlooked Cross and Bevan’s work mi the chloro-proteins. The omission of a 
chapter on the adulterations of wool— e.g., by mercerised jute, and, above all, the 


omission of a scheme for the detection and estimation of shoddy and other forms of 
re-manufactured wool, one of the most important and most difficult tasks of the fibre- 
spedahst, (^mstitutes a serious gap in this section of the book. On p'. 73 the siafce- 
j mmi tfcto.&rsifoial silt is unattacked by cuprammonium solution calls for comment. 
; Sb'^^^0t;the book typographical errors are more frequent than they should be 
I the authors finally decide to spell the word “ coloration ” ?), and on p, 96 the 

f-^al^bc^ent of the decimals is responsible for the statement that raw Egyptian 
prita contains 2*50-2-56 per cent, of nitrogen. Objection may be taken to the 
prescribed for the preparation of the cuprammonium reagent (p. 97), hence 
the not very characteristic appearance of Fig. 37. A reagent sufficiently powerful 
for afi the purposes of the mieroscopist can only be obtained by the direct action of the 


strongest ammonia on copper turnings. For the analysis of sized cotton goods the ; 
authors describe an old method used by Thomson in 1877, but omit to say how they 
themselves would undertake the operation in 1911; there is no ''refe$!^ 
of diastase in this connection. On p. 117 Schwalbe’s toluene-distillation method is 
quoted for the testing of hydrated mercerised cellulose, although Sehwalbe himself 
abandoned this method soon after its publication. The iodine eoi ^s; sests for 
mercerised cotton described bn pp, 119-121 are of 

chapter on artificial silks the authors have evidently had to depend too much on 
outside sources of information. Theoretical principles expoundingtha relations 
between the different systems adopted for the formation and twisting of the threads 
and the contour of the cross sections, also between the methods of dissolving the 

chapter becomes a compilation of empirical foots. First principles should at w 
; have suggested to the anthers that Kgs. 44 tod 0 have been inad 
■ Iftajed* .No reference is made to 
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aldehyde in the semi-waterproofed (“ sthenosed") silks and its influence on tensile 
strength. 

The problem of differentiating between flax and hemp might have been 
more clearly developed and expounded from the authors’ own experience. The 
application of the cuprammomum reagent should have been illustrated, also 
the characteristic cuticular residues left after this treatment. In the succeeding 
chapters the following corrections should be noted : (p. 136) ({ cottonised flax,” in the 
form of yarns spun like cotton from carded flax tow, is still occasionally met with in 
commerce; (p. 156) flax yarns, even when fully bleached, nearly always contain 
residues of the cortical parenchymatous tissue; (p. 163) the value of 2*0 to 2*7 mm. 
for the length of the ultimate fibre of Manila hemp is far too small—6 mm. would 
be nearer the mark. This error is quoted from Wiesner, and the authors might 
easily have given instead the results of their own personal measurements; a 
description should also have been given of the characteristic cortical tissues (" sheave ”) 
found in Manila hemp. On p. 181 African piassava is described as a single ultimate 
fibre, whereas a single fibro-vascular bundle is intended. Lastly, the authors might 
have included in the scope of their subject the “ artificial horsehairs ” produced by 
coating textile yarns with a layer of dissolved cellulose, also the textile yarns manu¬ 
factured from twisted paper. J. E. Briggs. 

A Course of Practical Work in Agricultural Chemistry for Senior Students* 
By T. B. Wood, M.A., Drapers Professor of Agriculture in the University of 
Cambridge. Cambridge: At the University Press. Price 2s. 6d. net. 

The contents of this pamphlet are the outcome of seventeen years 5 experi¬ 
ence in teaching a class of senior students in the University of Cambridge* 
and the hope is expressed by the author that it may be found useful to 
teachers in other institutions who are attempting to give their senior students 
some practical acquaintance with the modern developments of agricultural 
chemistry. To fulfil such ambitious objects within fifty-six pages of letter-press 
would be a difficult task, and a perusal of the text shows it to be devoted 
entirely to a description of methods of analysis of soils, manures, milk, carbo¬ 
hydrates, proteins, oils, food, roots, cereals, etc. Of these the methods relating 
to agricultural chemistry are the best, though some of them are of such a rough-and- 
ready character—notably those for the qualitative examination of soil—that they 
appeal to the untrained agriculturist rather than to the senior student As an ex¬ 
ample of the slovenly way in which the pamphlet is written, the paragraph dealing with 
the estimation of nitrates in soil may be cited: “ Take 1 ee. of ‘ soil water ’ in a per¬ 
fectly clean test tube, add about 3 e.c. of strong H^SO*, shake to mix, and cool. Add 
about 1 c.e, of earbazol solution, shake and leave to stand five minutes. Match this 
colour with a solution of KNO s containing 10 parts N in 1,000,000, i.e., 0*072 grm.; 
KNO s in 1000 c.c.” , 

Under milk analysis it is stated that there are two ways of estimating fat in 
milk, chemically by the Werner-Schmid method, and mechanically by the Gerber 
method. As a general test for the carbohydrates, the author observes that all 
carbohydrates, except cellulose, when boiled for some time with dilute acidj and 
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then neutralised, give sugars which reduce Fehling’s solution. He contradicts this 
on the next page by stating that cellulose under these circumstances is converted 
into glucose. The remarks on the sugars and their estimation are in many instances 
misleading and inaccurate. 

The writer much regrets having to pass such severe strictures on a work 
emanating from a University which has done so much to promote agricultural science. 

Arthur R. Ling. 


,The Sals of Food and Drugs Acts. By Sir W. J. Bell, G. F. Lloyd, and 
R. A. Robinson. Pp. xxvi and 303. London: Bufeterworth and Co.; Shaw 
and Sons. 1910. Price 8s. 6d. net. 

This, the fifth, edition of the book has been enlarged so as to include the 
Butter and Margarine Act, 1907, and the Butter Factories Registration Order, 1907. 
More than fifty decisions of the different superior courts of the United Kingdom 
have been reported since the publication of the last edition of the book, and these, 
together with a number of circular letters from the various Government departments, 
are also included. The book contains an immense amount of information for the 
use of those engaged in the working of the Acts relating to the Sale of Foods, Drugs, 
etc., every section of the various Acts being commented upon, and the legal decisions 
relating to proceedings taken under the sections are recorded concisely. The 
information given in the volume has been brought up to date, and deals with 
the whole of the laws on the subject, from the Adulteration of Coffee Act, 1718, 
to the Fertilisers and Feeding Stuffs Regulations, 1910. An alphabetical t list of 
cases is given and an efficient index is provided. W. P. Skbrtchly. 


Modern Industrial Chemistry, By H. Blucher. Translated by J. P. 

Millington, M.A., B.Sc. London: The Gresham Publishing Company. 

1911. Price 30s. 

In the Publishers’ Note it is stated that this book is designed to cover the 
whole range of subjects with which the chemist and manufacturer are usoally 
concerned, and that it is intended to occupy a position between the textbook and 
the lexicon. When the whole field of chemical technology is covered in something 
under 800 pages, it will be readily understood that the various subjects cannot 
have been dealt with at all fully. As a matter of fact, it is somewhat difficult 
to understand the precise class of person to whom this work, , fee,; ffcelyi |o; 

appeal, since the information is in the great majority of cases too incomplete to be 
of any value to inquirers seeking really detailed information, whilst, on the other 
hand, the book is not one to which the ordinary scientific reefer would be Iffeety to 
be attracted. On the whole, the subject-matter seems o fee? accurate; but some of 


the articles appear to have been hastily compiled, and contain information which is 
neither correct nor up to date, whilst in other eases the processes (e.g., brewing) 
dealt with have special reference to German procedure, and toe, * therefore, of Iras 


interest to the English reader. The list of firms given in connection with the 
various chemical products dealt with may sometimes be useful, but they have safe j 
the appearance of advertisements, and in eertain eases the fens 
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scarcely representative ones. The extent to which condensation has been carried 
out may be gathered from the fact that the technology of sodium and its various 
compounds are dealt with in some seventeen pages. The book is illustrated, and 
some of the illustrations are clear and well chosen, and the printing and general 
style of the book are good. A. Chaston Chapman. 


4 $ f i 

NEW BOOKS. 

Organic Chemistry for the Laboratory. By W. A. Noyes, Ph.D. 8vo. volume^: 
The Chemical Publishing Company: Easton, Pa., United States of America.^ 
1911. Price |2. I 

A second edition, revised and enlarged, contains 273 pages of subject-matter, 
with 41 illustrations, and an alphabetical index of subjects. The subject-matter 
is classified under the following heads: I. Analysis of Compounds of Carbon. 
II. General Operations. III. Hydrocarbons. IV. Alcohols and Phenols. V. Ethers^ 
VI. Aldehydes, Ketones, and their Derivatives. VII. Acids. VIII. Derivatives of 
Acids. IX. Hydroxy- and Ketonic Acids. X. Carbohydrates. XI. Halogen Com¬ 
pounds. XII. Nitro Compounds. XIII. Amines. XIV. Diazo-, Hydrazo-, 
Nitroso-, and other Nitrogen Compounds. XV. Sulphur Compounds. XVI. Quali- ■ 
tative Examination of Carbon Compounds. Eeagents. 

* 

Year-Book of Pharmacy and Transactions of the British Pharmaceutical 
- Conference. Edited by J. 0. Braithwaite. 8vo. volume. London: 
J. and A. Churchill. 1910. Price lOs. net. 

This yea*-book comprises abstracts of papers relating to Pharmacy, Materia. 
Medica, and Chemistry, contributed to British and foreign journals frOiti July, 1909,: 
to June, 1910 j and the Transactions of the British Pharmaceutical Conference, which 
was held at Cambridge in July, 1910. 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


The ordinary meeting of the Society was held on Wednesday evening, May 81, in the 
Chemical Society’s Booms, Burlington House. The President, Mr. E. W. Voelcker, 
A.B.S.M., F.I.C., occupied the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

A certificate of proposal for election to membership in favour of Mr. H. C. Huish 
■ the second time; and certificates in favour of Messrs. Bonald Devereux 
A,B.C.Sc.L, A.I.C., The Laboratories, Survey Department, Public Works 
Ministry Gardens, Cairo, assistant in the Survey Department’s Laboratory, Cairo; 
William Keighley Walton, ,c Beech wood,” Upper Bushton Boad, Thornbury, Brad¬ 
ford, assistant to Messrs. Biehardson and Jaffe; and G. R Wesley-Martin, Castle 
Park, Lancaster, chemist to Messrs, Maudsley and Son, were read for the first time. 

Mr. A. D. Heywood, A.I.C., was elected a member of the Society, 
f The following papers were read: ‘‘Notes on the Analysis of Margarine,” by 
Cecil H. Gribb, B.Sc., RI.C«, and P. A. Ellis Bichards, F.I.C.; “ Observations on 
* Some Methods of estimating Cocoanut Oil and Butter in Butter and Margarine/’ by 
Cecil Bevis and E. Biehards Bolton; ** The Composition of Milk,” by H. Droop 
Biehmond, RI.C.; “ The Estimation of Quinine as the Acid Citrate in Certain 
Organic Liquids,” by T. Cockburn, P.I.C., and J. W. Black; “ The Determi n ation 
of the Amount of Dissolved Oxygen absorbed by Sewage Effluents containing 
and of the Amount of Nitrite in Sewage Effluents or Water,” by B. W. 01fwck^^J|CL||j 
and “ Further Analyses of Ghee/’ by Gecil Bevis and E, Bichards Bolton 4 " ^ 
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CECIL H. CEIBB AND P. A. ELLIS RICHARDS : 


Polenske’s process and its modifications afford valuable assistance in this 
direction, more especially where only butter and cocoanut oil are present. Such 
mixtures, however, are the exception rather than the rule. Usually when mar¬ 
garine contains cocoanut oil it also contains animal fats other than butter, and it is 
precisely in cases such as these that difficulties arise. 5 

Up to the present papers on the Polenske process and its modifications have 
largely dealt with the analysis of mixtures of two constituents, of which cocoanut oil 
is one. A number of processes, mostly modifications of the original Polenske, have 
been brought forward, but few, if any, of them offer any real advantage over the original 
method, and some at least greatly increase the time and trouble involved without 
materially improving the results. Ample illustration of this is afforded by Shrews¬ 
bury and 'Knapp (Analyst, 1910, 35, 385), arid other authors, who show that the 
differences between the figures for cocoanut oil and butter-fat, upon which calcula- 
tions are based, are not so great as in the Polenske process. The Polenske figure 
for cocoanut oil (17*5) is between five and six times that of butter (2 to 3*5), and, as 
far as we are aware, none of these other processes will improve on this ratio. It is 
obvious that the Wollny and Polenske processes together enable us to obtain figures 
from which it should be possible to calculate the percentages of butter and cocoanut 
oil in a mixture, leaving the third constituent, if present, to be calculated by 
difference, but no one has hitherto pointed out how this is to be done. 

As the Wollny process is already in universal use, it would be very advantageous ! 
if a combination of the two were adopted as the basis of any new official method to 
be recommended by the Butter Committee. The initial procedure in both cases is. 
practically identical, the Polenske being really an extension of the original Wollny 
i To render the combined processes, effective for the purposes we surest, it 

ascertain how far, if at all, the presence of one fat in a mixture affects 

It has been, already shown by various workers that in mixtures consisting of 
eocoamti oU and huU&r only, the proportion of the constituents can be determined; 
with approximate accuracy by the simple Polenske process, and our experience 
confirms this; but the results obviously leave room for considerable improvement 
(see Table I., p. 331).* \ 

The method of calculating the composition of the mixtures is as follows: t 

Prom the volatile insoluble acids we deduct one-tenth of the volatile soluble: ; 
acids, assuming that t hi s amount is derived from the butter present. This is not: 
strictly correct, as a proportion of the soluble volatile acids is really due to the 
cocoanut oil. The residual volatile insoluble acids are calculated into terms of 
cocoanut oil on the assumption that genuine cocoanut oil yields 17*5 c.c. volatiM 
insoluble acids. It 5s obvious from the table that the percentages of cocoanut oil 
obtained are low to the extent of from 2*5 to 9 per cent., the butter, if calculated by 
difference, bring in excess to a corresponding extent. If m&y attempt be made to! 
calculate the butter from the soluble volatile adds, the possible error is much gre&tdi' 

* The figures in the table were obtained by saponifying 5 grins, of the fat with 20 o.c. of glycerol soda* 
employing the WoUny-Reichert process and apparatus throughout, but with powdered pumice : 

The distillate was cooled to 15 G. instead of 12 0., and the insoluble volatile acids opllected as 
Polenske process. •’ if 
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owing to the wide variations in the soluble volatile acids of this fat. Even with 
coeo&nut oil some disturbing influences are evidently at work, and it is to a eon- 
, sideration of these that our attention has been mainly directed. 

In the first place the volatile soluble acids have to be corrected (a) for the pro¬ 
portion of soluble volatile acids due to the coeo&nut oil, and {b) for the proportion of the 
insoluble volatile acids derived from the eocoanut oil becoming dissolved owing to the 
fact that while the volume of the distillate remains constant the volatile “ insoluble ” 
acids diminish directly with the eocoanut oil In the second place the insoluble 
volatile acids have (c) to be increased by the amount that has been deducted from 
the soluble volatile acids, and (d) to be diminished by the amount of insoluble 
volatile acids due to the butter present. 

In addition to the above, some experiments by Tatlock and Thomson {/. Soc* 
Ohem . Ind 1909, 28, 69-72; Analyst, 1909, 34, 223) suggest the necessity o| a 
further correction—namely, for the retention of both soluble and insoluble volatile 
acids by the non-volatile fatty aeids of butter, so that a portion of the volatile acids 
, JWfcl to reach the distillate. 

; ■ We now propose to consider these various corrections in detaSL 

1. (a) Correction of Volatile Soluble Acids for those due to Gocomut CW.—The 
volatile soluble acid figure is derived both from the butter and the eocoanut oil. To 
ascertain the amount due to butter alone the number of c.e. due to eocoanut oil mus^roT 
course, be deducted. As eocoanut oil gives a fairly constant and small figure of 
(for 5 grins, of fat) it is only necessary to know approximately the proportion of this - 
fat in order to make the correction. For this purpose it is sufficient in the first 
instance to deduct from the volatile insoluble acids a number of e.c. equivalent to 
one-tenth of the volatile soluble figure, and to calculate the rest into eocoanut oil on 
the assumption that 17-5 e.c. corresponds to 100 per cent of eocoanut oil. From the 
percentage thus obtained the soluble volatile acid figure for the eocoanut oil thus 
found is calculated and deducted from the total volatile soluble figure. The 
remainder, subject possibly to further correction, represents in e.c. the volatile 
soluble adds due to the butter present. As the matter is somewhat involved, a con¬ 


crete example may be taken: 5 grms. of a mixture of butter-fat and eocoanut oil 
arf found togiye-^- ; 

;: ? ‘ ; V ' Soluble volatile acids. 25*2 e.c. Polenske figure, 5*4 etc. llllsf 

; Polensfce figare one4enth of 25-2, i.e., 2.5, is deducted., r- ®psfif& 

2-9, is equivalent to 16-5 per eent. of eocoanut oil, which should yield 
volatile soluble acids. This is then subtracted from 25*2, thoresall b^ng 2i*l3 
The volatile soluble figure for the butter employed in this Hjfictare was 29-fi, apd- 
ealculaMng this, the butter -would be estimated s& gdc host . Pie afsfcagf ] 
were : Goeoanut oil, 20 parts^Jgutter-fat, 88 parts. Of 

uot be so good- 1;:?,»...; j ' K'..■ >' : V" 1 '•! i?V ; - : j a y-i* X; || 

1 0) Correction for SoktMtiiy of So-caiied Insoluble- Volatile -4ra^.-^nl?ijrther< 


ructions, however, as if have ■ alrea 
solubility in w&ltetr of tib Bewailed 


must be 
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From various experiments we Have been led to adopt 0*8 c.c. as the figure to be 
deducted from the soluble acids and added to the insoluble acids. It must be borne 
in mind, however, that this figure is largely dependent on the temperature at which 
the distillate is filtered- In view of the great inconvenience of having to cool the 
latter to as low a temperature as 12° G., we have adopted 15° C., as it is only in the 
height of summer that the water-supply is likely to be warmer than this. If 
the correction be made, it becomes necessary to alter the figure for the cocoanut oil 
insoluble acids, on which the calculation of the percentage of the cocoanut oil is 
ultimately based, from 17*5 to 18*3 c.c. If this be done, the percentage of cocoanut 
oil becomes 20*2, as compared with 20 actually present. This correction also affects 
the percentage of butter, inasmuch as the soluble volatile acids from which this is 
calculated are further reduced. After the necessary allowance has been made, the 
proportion of butter becomes 79*9 instead of 80. 

' Table I. (p. 381) gives the results of the analyses of several mixtures of known 
composition, and shows also the effect of the various corrections. In view of the fact 
of the wide variations in the volatile Soluble acids of different butters, it would be 
more satisfactory to calculate the butter by difference. 


The presence of a third constituent seriously affects the complexity of the 
ptoblem. It is hardly necessary to point out that the third fat will also contribute 
Its quota of soluble and insoluble volatile fatty acids, and, for this, allowance must be 
made. In addition, other and less obvious effects are produced by the presence of 
the third constituent. Both butter-fat and margarine-fat exercise a retentive 
influence on the distillation of the soluble and insoluble volatile acids. 


,Of much more importance, however, is the fact that the whole process is an 
empirical one, and assumes a more or less definite ratio between the quantity of the 
yUlatile fatty acids and the volume of water distilled, and any departure hum this alters; 
the composition of the distillate. This has already been pointed out by#atlock and 
Thomson (bo. dL), but hitherto, so far as we are- aware, the fact has 
any special aMentmm .-;-o 

Taking respectively 5 grms. and 1 grm. of cocoanut oil and distilling W'fltfe 
case inthe usual way, thesis a wide disproportion between the volume of the dis¬ 
tillate and the weight of fatty acids distilled. 


A series of experiments of our own illustrate this fact, and we found, as has been 
already demonstrated by Tatlock and Thomson, that in the case of both butter-fai 
and cocoanut oil, the soluble and insoluble volatile acids are quite out of proportion 
to the weights of the respective fat taken, increasing relatively as the quantity of the 
latter diminishes. J: 

The retentive influence of the non-volatile fatty acids of margarine and _ 
upon the volatile acids of cocoanut oil and butter is shown by the results of son**?, 
experiments given in Table II. {p. 332), in which the washed insoluble non-volati^ 
aeicte from 5 grms. of certain fats were added to the liberated fatty adds of,thesal^ 
fate and distifled in the usual way. ' . 

In interpreting the figures, it should be borne in mind that the extra portion 
insoluble acids added to the contents of the flask gives both soluble and i 
acids as shown in Table III. (p. 332). * 






NOTES ON THE ANALYSIS OE MARGARINE 


331 | 

If allowance be made for this, the fact is obvious that the volatile acids are held j 
back under these conditions. Thus, taking the Experiment % Table II., the figure j 
for the volatile soluble acids is 28*75 for the butter-fat, and 0*2 for the margarine j 
fatty adds added. The figure obtained was only 27*1—a loss of 1*85 c.c. In the 
case of the insoluble acids the calculated figure was 3*1, as compared with 2*0 
actually found. To get the best results from the process in the case of a mixture of 
more than two fats, some correction must be made for these phenomena. 

In Table IV. (p. 333) " we have given the analytical results obtained by the 
examination of a series of known mixtures, the butter-fat content varying between 
5 and 15 per cent. 

We have not yet succeeded in working out a satisfactory method for correcting 
the figures obtained for the combined effect of the retention of volatile acid and the 
variation in the ratio between the water and the quantity of acids distilled, but a 
consideration of the figures in the table shows that an addition of 1*9 ac. to the 
insoluble volatile acids, and a corresponding reduction of the same amount from the 
soluble volatile acids gives very fair results. * \ 

It will be observed that we have applied a different correction in the case of the 
three constituent mixtures from that used where butter and cocoauut oil only are 
present, and some justification for doing so is to be found in the fact that nmrgarine 
fat appears to exert a much greater retentive influence on the volatile acids than, 
does butter-fat (Table V., p. 333). [ ? 

Although the suggestions put forward are only tentative ones, we trust that It 
may be of some assistance to the Butter Committee in the investigation upon which 
they are now engaged. « 


Table I. 


. . - . 

I. 

II. 

III. 

J IT,,: ’' 

Soluble volatile adds foond ... ... 

IWIlteb ''•„•! „ . ..»■ 

{k&mwi oil present' ... ... ... 

one-tenth soluble volatile 
^ j figure from the insoluble acids 

f j- correction for solubility of in- 

i soluble acids of cocoanufe oil (0*8 
■ ... ' ... . 

(c) I volatile acids—ditto for 

£j> : ;; #coanut oil found in (b) (29 figure) 

$) Jhcm ditto, less also 0*8 c.c. for sola- 
;; j • i bffijtir df so-called .** insoluble 9 * adds, iil 
■ ~(e) By ^ftrepaofrfeocq ecjcoaBB* efi fooad-^ 

if 41 

27-3 

4-0 

10 

7-5 

U'i 

.I'iil ili 

. 90 } \ ] 

ijjjj§: 

iMM 

25-2 
5-4 ■ 

' i m 5 

lifllli 

*5 

■ 

ii$m r 

illf’i-;' 

|wi ! 

s; 

lL.il 

20-7 

ggillg 
■vu -*8$^ ) 

•?j - > .f \ 

fftf'rtfg 

62-4 

#J^|j 

fctlllilll 

, Ct&tM 

ijjff 

lif 

. ' /■ " 

44-B . 
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Table II. 


* 1 

Volatile Soluble 
Acids. 

Insoluble Acids. 

Loss of Acids. 

.. 

Found. 

Calculated. 

Found. 

Calculated. 

i 

Soluble. 

Insoluble. 

(1) 5 grms. butter-fat+insoluble 
acids from another 5 grms. 

27-5 

30-25 

2-9 

4-3 

1 

2-70 

1-4 

(2) 5 grips, butter-fat+insoluble 
acids from 5 grms. mar¬ 
garine (free from eoeoanut 

% Oil). 

27-1 

28-95 

2-0 

3-1 

i 

1-85 

1-1 

(3) & grms. eoeoanut oil + in- 
1 soluble acids of 5 grms. 

1 cottonseed oil . 

i ' ■ 

| 5-6 

6-40 

14-7 

17-5 

0-80 

2-8 

(4) 5 grms. eoeoanut oil + in¬ 
soluble acids of 5 grms. 
butter-fat. 

1 

6-5 

9-20 

110 

17-7 

2-70 

1 

6-7 

1 ■' 


Table III. 


. 'Fat taken* ; 

Volatile 

Soluble 

Adds. 

Volatile 

Insoluble 

Adds. 

. Obscrvibdm 

5 i grma eoeoanut oil: 
1st distillation ... 

6-40 

17-40 

_ -■ ; 

In each ease tho 
acids left in the dash were well 

2nd „ 

3-20 

9-60 

washed with water; and then re- 

■ ■ 8n3 ■ „ 

1-10 

7-60 

distilled with the usual volume of 

4th „ 

1-40 

6-20 

acidulated water. 

5th „ 

0-80 

5-50 ; 


5 grms. butter-fat: 

, 1st distillation ... 

28-50 

2-70 

The volatile insoluble acids of 
eoeoanut oil were liquid in the first 
distillate, semi-solid in the second, 

2nd „ 

• 1-50 

1-70 

3rd „ ... 

0-65 

1-35 

and quite solid iu the succeeding; 

4th „ 

0-65 

H5 

distillates. 

5 grass, margarine; 

1st distillation ... 

0-50 

1 

! 0-50 

■ |, 

v #ad „ 

r-/:' - ■ j V 

0-20 

0-30 
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Table IY. 


(Calculations based on corrected figures—viz., 1*9 minus ^ volatile soluble figure 
added to insoluble acids, and 1*9 + eocoanut oil soluble volatile acids deducted 
from soluble volatile figure.) 


Volatile Soluble 
Acids. 

. 

Volatile Insoluble 
Acids. 

Oocoanut 

Oil. 

Butter- 

Fat. 

Margarine- 

Fat. 

Found. 

Corrected. 

Found. 

Corrected. 

Taken 

! 

Found. 

Taken. 

Found. 

Taken. 

Found. 

5-8 

1-70 

50 

6-3 

35 

34-5 

5 

5-8 

60 

59*7 

6*2 

2-70 

3-3 

4-5 

25 

24-5 

10 

9-3 

65 

66-2 

7-0 

3-30 

4-3 

5*5 

30 

I 30-0 

10 

11-4 

60 

58-6 

7-8 

3*30 

6-0 

7-2 

40 

1 39*4 

10 

11-4 

50 

49-2 

- 8-0 

4*15 

4-4 

5-5 

30 

! 30*0 

} 

15 

14-3 

55 

55-7 


Table Y. 


Calculated Figures. 


Cocoanut 

Oil. 

Butter- 

Fat 

' 

Margarine- 

Fat. 

Volatile 

Soluble 

Acids. 

Volatile 

Insoluble 

Acids. 

- _ -- — 

Volatile 

Soluble 

Acids. 

Volatile 

Insoluble 

Acids. 

1 

4 


25-2 

5-4 

220 

5-5 

1 

— 

4 

3-6 

2-8 

1*7 

30 

1.5 

— 

3-5 

4-2 

4-0 

2-3 

5-5 

1*5 

3-5 

— 

21-4 

70 

20-8 

7-1 

2 

3 

■ - 

20-7 

8-3 

18-8 

8-5 

2 

— 

j • 3 j 

4-9 

6-7 

4-2 

70 


■-♦l f"- 

• ■ * ■, w ej? T tp , .v •; , : “ ^ + 

OBSERVATIONS ON SOME METHODS OF ESTIMATING C0GOANUT OIL 
AND BUTTER IN BUTTER AND MARGARINE. ; 

Bt CECIL BE VIS and E. RICHARDS BOLTON. 

{Bead at the Meeting, May 31, 1011.) \ 


teres the day of Polenske’s classical work on the estimation of eocoanut , oil ; i*§l 
butter, innumerable methods have been put forward for a similar purpose; 


however, unfortunate that nearly all the later 
the fact which Polenske 
u average butter.” *£be failure to. 


experimenters entirely fail to 
that there is no 
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methods of no real value. The apparent reason for this diligent search for 
improvement can only be ascribed to a failure to realise the scrupulous atten¬ 
tion to experimental details which the Polenske method necessitates, and at the 
outset we would strongly reiterate our conviction, which will be supported by all 
those who observe the necessary attention to detail, that the method fully justifies 
its claim, and is the only chemical method by which small quantities of cocoanut oil 
can be detected and approximately estimated in butter. Since the method was 
published we have applied it to a very large number of butters of known origin, and 
also to admixtures of these butters with known quantities of cocoanut oil, and have 
only once found cocoanut oil indicated when not present, and only once failed to find 
it when the percentage did not fall below five. 

In the case of margarine, the increasing and almost universal use of cocoanut 
and palm kernel oil must be our sole apology for drawing attention again to the 
Polenske process, and the necessity for standard conditions. 

These conditions as originally laid down by Polenske are complete except in 
i one particular (to which Mr. Richmond drew our attention, and to whom our thanks 
are due for the suggestion). This particular is the temperature of the still-head 
during distillation, as undoubtedly the composition of the distillate varies with this 
temperature; we have therefore carefully investigated the effect of maintaining a. 
constant temperature in the still-head, and compared it with our ordinary conditions 
of work, ,i 

For this purpose we employed an apparatus similar to that used by Eichmond 
in his studies on Steam Distillation (Analyst, 1908, 33, 305), and as a result (see v 
Table IV,, p. 840) we find that, so long as reasonable care is taken to protect the still- 1 
| head from draught, no error arises from this source j and as the maintenance of a high 
femperafee depresses both the Beichert-Meissl and Polenske yalues, f thpre. is no 
advantage in employing a specially protected high-temperature still#e^ l^bnS the 
feet that time, and to a certain extent the type of distillaMO^ f i;^3S 

-i»pN»feaxs^; ; |!^ [ . • ' ' . \ s 

Besides ihe PoIenske process, we have made use of the recently published 
'method of Shrewsbury and Knapp (Analyst, 1910, 35, 385), and to a limited extent of , 
file cadmium method of Paul and Amberger (Zeitsoh. Unter&uch. Nahr. Genmsm., - 
1909,17,1), and also the method of Eirschner *(ibid. } 1905, 9, 65), as being represen¬ 
tative of the different types of methods which have been put forward. The cadmium ^ 
method, on account of its extreme laboriousness and questionable value (in our ,\ 
hands), was soon abandoned. . 

The method described by Shrewsbury and Knapp, is obviously open tOr 
; several sources of error; and, in spite of the favourable results obtained by othefe^ 
j we found ourselves quite unable to obtain concordant results with the same samples^ 
j'%e therefore slightly modified the method, in order to avoid as far as possible t^ps^ 

' sources of error, though at the same time the time of operation was be 
increased. > 

The method as modified by us is as follows: Five grms. of the fat are \ 
in the usual manner, with glycerol soda. To the soap are added 150 c.c, of bqflt 
water, and then 5 c.c. of sulphuric acid (1 in 5). The flask is < 




COCOANUT OIL AND BUTTER IN BUTTER AND MARGARINE 335 


rubber stopper, and the whole vigorously shaken lor about half a minute, cooled by 
standing in a stream of running water, and the liquid poured off from the cake of 
fatty adds through a filter as completely as possible. To the fatty acids in the flask 
20 c.c* of boiling water are added, and the whole well shaken. The flask is cooled, 
-and the water poured off through the filter as before. The solid cake is then 
washed with 20 c.c. of cold water, which is poured on the filter and then with a 
final 10 c.c. The flask is inverted over the filter till the cake is thoroughly 
drained. The filter-paper is then dropped into the flask containing the cake of 
fatty acids, 100 c.c. of 60 per cent, alcohol (by volume) added, and the whole allowed 
to boil under a reflux condenser with occasional shaking for half an hour. The 
flask is removed, cooled rapidly by shaking under a water-tap* and finally allowed 
to stand in water at 60° F. for half an hour. The liquid is filtered off, and 50 c.c. 
titrated hot with y$- soda. The number of c.c. so obtained constitutes the 
modified Shrewsbury and Knapp value. 

The figures obtained by us for butters with this modified method show that the 
information given is not so reliable as with the Polenske process (see Table I., p. 338). 
In the case of margarines containing cocoanut oil, the values, generally Speaking, are 
independent of the presence of butter-fat, but the results are of less value than those 
obtained by the Kirschner process. ; r; 

, It was soon apparent to us that, while Kirschner’s extension of the Reichert- 
Meissl process offers little value over the Polenske method for cocoanut oil in butter, 
it is of decided value in the case of addition to butter of margarine mixtures con¬ 
taining cocoanut oil, and of unique value for the examination of margarines containing 
cocoanut oil with or without admixture with butter; and it is our conviction that it is 
the only published method at present available which will decide whether butter-fat 
is present in a margarine containing cocoanut oil, even if the amount be only 
2 per cent, in conjunction with 75 per cent, or more of cocoanut oil. 

We have examined by this process is a comprehensive series of margarines 
containing percentages of cocoanut oil from 5 to 75 per cent., with and without the 


addition of from 2 to 10 per cent, of butter-fat. 

As, however, these values only apply when the Reichert-Meissl-Polen^o- 
Kirsehner process is carried out under the conditions which we employed, we agpefid 
for convenience exact details of the methods: Five grms. of lie fat and ® |pfeS-$f! 
glycerol are washed wife a 300 c.c. flask, and 2 c.c. of 50 per cent, sodium hycfeklde 
solution added. The flask is heated over a flame wife constant’ 'stealing'' MS II; 
clears 'feiifely, the soap is then cooled and 100 e.e. of i KenM^We? boiled 
watea^ isla^edj until solution of the soap is effected. of pb^wdered pumiCe 

sieved through butter-muslin is added, and then 40 e.c. of sulphuric acid solution 
{20 to 25 c.e. of strong sulphuric add diluted to 1,000 eJe^ and the soluticd 
adjusted so that 35 e.e. neutralise 2 e.c. of the sodium hydroxide solution). Tim 
flask is at once connected wife fee condenser, and heated wife a small Same tili ^ | 
iirsahfefe acids m& completely melted; fee Sameis tl^'. : hicreas!ed,:.and; llllc|il| 
distilled in nineteen to twenty-one minutes. The temperature of the condenser 
should be from 18° to 20° CL, and fee dimensions of the apparatus are to be fee-saui^ i 
,^s;^ven'.fey Pole&s&fe.; . fea.&pa 
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25 c.c, cylinder placed tinder the condenser to catch any drops. The 110 c.c. flask 
and contents are stood in water at 10 Q to 15° C. for fifteen minutes. Afterfmixing the 
contents of the 110 c.c. flask, they are filtered and 100 e.c. titrated with baryta, 
using 0*5 c.c. of a 1 per cent, solution of phenolphthaleln as indicator. This number 
of c.c, increased by one-tenth, after subtraction of the blank (which must be deter¬ 
mined in an exactly similar way, by using all the reagents except the fat), is the 
Beichert-Meissl value. The condenser, cylinder, and 110 c.c. receiver, are washed 
with 18 c.c. of cold water, which are then poured over the filter used to filter the 
distillate, and rejected. The condenser is washed out with four successive portions 
of 10 c.c. of neutral alcohol, which are received in the cylinder and poured over the 
filter into the 110 c.c, flask, the mixed alcohol solutions being then titrated with 
baryta, using phenolphthalein as an indicator. A blank value is obtained in a 
similar way. The number of c.c. of yu baryta used, less the number used for the 
blank, is the Polenske figure. Bather varying results have been obtained by various 
observers, but the following table will be found a very fair guide: 


Reiohert-Meissl Values. 

New Butter Values (Polenske). 

32 

3-5 

31 

3-2 

30 

3-0 

29 

2-9 

28 

2-7 

27 

2-4 

26 

W 2-0 

25 : 

v v1-8 

24 

1-7 , 

23 

1*6 


III ' A "new butte* value” (Polenske) exceeding by 0*5 c.c. the figure correspond¬ 
ing wilix the Beidiert-Meissl value found indicates the presence of eo^oaplEiif 6* palm 

. Mr$chn^$ the 100 c.e. of the 110 c.c. 'disMHh4 1 ;; 

baryta (care having been taken not to exceed the neutral point) is added 0 4 5 gnh/of 
finely powdered diver sulphate, and the whole allowed to stand lor an hour, with 
occasional shaking. The liquid is then filtered, 100 c.c. measured off, .35 c.c. of 


T#ater and 10 c.e. of sulphuric acid (as previously employed) added, together with a] 
long piece of aluminium wire, and 110 c.c. again distilled off in the standard | 
Beichert-Polenske apparatus in twenty minutes; 100 c.c. are titrated, and thef 
number of c,c. so obtained corrected for the blank, is calculated to the Kirschnen j 
value by the following formula: , ■ i j| 

121x (100+y). . ' M 

j;. n ,. ' 10m ’ 

where a?—the corrected Eirschner titration; ; ^ 

the number of c.c. of baryta used to neutralise 100 c.c. 

V -.v/ Beichert-Meissl distillate. ' -. ? 

It will be seen on examination of Table I. (p. 338) that variation befcwpftM 
the Eirschner and Polenske values is greater than the variation?|W|^^i4^8l 
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Polenske and the Reiehert-MeissI values. The Kirschner value therefore assumes 
a certain amount of importance in the eocoanut oil butter mixtures; as will be seen, 
this importance is still further enhanced when the eocoanut oil is introduced into 
the butter as the constituent of a margarine. 

This is due to the fact that the Kirschner value is practically a measure of the 
butyric acid content of the mixture, and is free from the difficulty which attaches to 
the value obtained by some of the other silver methods, in which the effect on the 
solubility of the silver salts of a common ion does not always seem to have been 
fully recognised. If the values given in Table IL are plotted, using percentages of 
eocoanut oil as ordinates and corresponding Kirschner values as absciss®, it will be 
found that in the case of butter-free margarines containing eocoanut oil, practically a 
siraighffline curve results, and that this curve lies wholly within that connecting 
the sim ilar values obtained when 2 per cent, of butter-fat is present. 



but in 


i have been assumed io^ t 1 
ace the assumption is sufficient for the ] 
oil and of the substances included under J 
to invalidate the statements we have made; 
amounts of butter-fat lie still farther away, 
determined from any Kirschner value, whether butter-fat Is, < 

I into account the corresponding Reichert-Meissl and Pdensle 
hutter-foee eocoanut oil margarines the n 
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Table I. 


Sample. 

Reichert- 

MeissL 

Polenske. 

Polenske 

Limit 

for 

Butter. 

-1-0 *5 ,o.o. 

Kirschner. 

Modified 

Shrews¬ 

bury. 

Butter: 






Irish 

26*8 

2-1 

2*8 

— 

— 

Banish ... . 

30*7 

2-3 

3*7 

— 

' — 

Irish 

Irish + 5 per cent, cocoa- 

24*6 

1-7 

2*3 

— 

a' ■ 

nut oil... 

24*1 

2-3 

2*2 

— 


Banish. 

31-9 

• 3-4 

4*0 

— 

■ _ 

Banish + 5 per cent, cocoa- 






nut oil. 

311 

3-9 

3*7 

— 

— 

Banish ... 

29*1 

2*6 

3*5 

23*7 

50*1 

Banish + 10 per cent. 






cocoanut oil ... 

27-3 

4*1 

3*0 

21*3 

70*7 

French ... 

28-3 

2*8 

8*8 - 

20*1 

30*1 

French + 5 per cent, cocoa- 

. 





nut oil... . 

27-6 

3-1 

3*0 

18*8 

34*6 

Irish .' 

Irish +10 per cent, cocoa- 

22-9 

1*9 

2*1 

17*7 

25*3 

nut oil... 

Pure butter (source un- 

21*7 

3*3 

20 

16*5 

33*9 

known): 

No. 1 butter + 5 per cent. 



i 



v t ; COCO£U3Ut <nl 

No. % butter +10 per 

23-5 

2-5 

2*1 

16*6 

26*6 

c^ni cocoanut oil 

26-4 

3-5 

2-7 

. 21*2' 

38*1 

■French' ; ... ■ :*. v vr“'? ••• 

30-4 

2-4 

3*6 

U ■ 


30-9 

2-5 

3-7 

21*9 ; 

j y \, / . 

English ... 

28-7 

2-2 

3*3 

20*2 

• ■ 

„ ... 

30-7 

2-7 

3*6 

21*3 


New Zealand ... ... 

32-4 

2-5 

4*0 

22*7 

- . 


30-7 

2-4 

3-6 

21*9 

_ 

Banish ... 

Pure Blends: 

31-3 

2-9 

3*8 

21*4 

— / 

No. 1 ... ..... ... 

29-0 

2-3 

3*4 

20*6 

_ . 

No. 2 ... . 

28-6 

2-2 

3*3 

20*4 

- 

No. 3 ... 

30-3 

2-4 

3*5 j 

21*5 

, - 

No. 4 ... ... 

Mixtures : 

2 per cent, cocoanut oil 1 

29-3 

2-4 

3*4 - 

21*0 


6 „ oleo ... J- 

92 „ butter ... J 

5 ,» cocoanut oil! 

27-6 

2-4 

3*0 

19*5 

—■ ■: 

15 „ oleo ... > 

24-7 

. 2*4 

2*2 

' 17*2 

•• - ? : j ' 

80 „ butter ...J 





10 „ cocoanut oil ) 





’ , * 

30 „ oleo ... j- 

60 „ butter ...J 

19-6 

2-S 


13*7 

; \ \;«1 ■? i 

UiiU'A-i-i; 
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TabiiE IL 


! 

Coeoanut Oil, j 

i 

i 

Butter-Fat. 

0*0 per Cent. 

2*0 per Cent. 

5*0 per Cent. 

10 per Cent. 

r 

Eeichert-Meissi ... 

0-19 

0-72 

1-25 

2-25 

0 per cent. 

Polenske. 

0-31 

0 46 

0-48 

0*54 

l 

Kirschner... 

0-10 

0-75 

1-13 

1*46 

f 

Eeichert-Meissi ... 

0-87 

2-33 

_ 

■ _ 

5 per cent. J 

Polenske ... 

0-71 

0-71 

. - 

— 

1 

Kirschner. 

0-22 

0-63 

— 

— 

f 

Eeichert-Meissi ... 

1-64 

__ 

2-70 

_ 

10 per cent. 4 

Polenske. 

1-17 

— 

1*27 

— 

l 

Kirschner. 

0-32 

— 

1*27 

— 


Eeichert-Meissi ... 

2-67 

3-29 

4-27 

5-08 

15 per cent. 

Polenske. 

1-73 

1-74 

1-69 

.. ■■1*94 

l 

Kirschner.,, 

0-38 

0-76 

1-69 

2-45 

[ 

Eeichert-Meissi ... 

3-91 

4-85 

5-53 

! 5-81 

25 per cent. 

Polenske. 

2-91 

2-61 

2-96 

3-16 

1 

Kirschner. 

0-54 

1-15 

1-94 

2-77 

f 

Beichert-Meissl ... 

6-05 ! 

6-60 

7*70 

9*10 

50 par cent. 4 

Polenske .. 

7-06 ! 

7-16 

6*90 

7*30 

\ 

Kirschner. 

1-10 

1-56 

2*27 

3*37 

( 

Eeichert-Meissi ... 

6-97 

8-34 ; 

9-20 

10*50 

75 per cent. 4 

Polenske *. 

12-36 

11-91 

12-20 

12*30 

1 

Kirschner... 

1-50 

1-91 

2-57 

3*68 

f 

Eeichert-Meissi ... 

7-48 

__ 

■ 

■ | ■ - • . 

100 par cent. 4 

Polenske ... 

16-45 

— 

' = — \ r | 

’ ■ ■ w— ; ; , / 

TiT ( 

Kirschner .. ... 

1-80 

— 

- ' * ■ , 



Two different margarine bases were used, made from known pure materials: 


“OleoGiT* 

Lard 

a Ole© Stearins 1 
Cottonseed oil 
Soya oil ... 


L 

Per Gent. 

45 

30 

m 

. 15 ; 




it 

PerCtent. 


25 

35 

40 


Both these margarine bases had identical Beichert-Meissl and Poie&ske 
It is noteworthy, however, that the modified Shrewsbury and 'KnAj|i s |#g&| 

; 18-4 » 80511 ***-: *. ’ t . , \\! i i i i i,; 1, : : ,.; 4 !" **,. n I III it it 11 it I 
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Table III. —Modified Shrewsbury and Knapp Values. 


Cocoanut Oil. 

Butter-Pat. 

O.’O per Cent. 

2*0 per Cent. 

5 per Cent, 

. 

10 per Cent. 

0 per cent. 

13-4 

18*8 

13-4 

15-1 

5 

18-1 

15-9 

— 

— 

10 „ 

20*1 

— 

21*6 

_ 

15 „ 

28-3 

26-4 

26-6 

24-7 

25 : „ 

: 39-6 

64-0 

44-6 

60-8 

50 • 

; 98*1 

136-7 

112-4 

139-1 

75 ' „ ■ ... 

190-6 

198-1 

192-6 

196-8 


Table IV.— Comparison of Standard and Richmond's Polenske Apparatus. 


Sample. ! 

Standard. 

Richmond. 

Reiehert-Meissl. 

Polenske. 

Reichert-Meissl. 

Polenske. 

Butter: ** l[ 

Irish ... ... 

26-8 

2-1 

26-8 

2-0 

Danish ’ v; W ''' ... • ... 

30-7 

2-3 

30-3 

2-1 

Irish ' U.;--; ... ... ' ... 

24*6 

1-7 , 

24-2... ,: 

1-6 

Irish-*-5 per cent, cocoanut oil 

... ' ... 

24-1 

2-3 

23-7 

2-2 ;; 

29*1 

2*6 

: 28-7 , , l ; 

2-3 : >; 

• Danish *10 per cent, cocoanut oil 
•; ikench t.. • "... 

27-3 

41 



28*3 

2-8 



Irish + 10 per cent, cocoanut oil 

21-7 

3-3 

■ 


Margarine + 5 per cent, butter 
(Irish) ... ... ... 

1-25 

0-48 

1-16 ' 

.'-J. '" s . 

0*36 

Margarine + 10 per cent, butter ... 

2-25 

0-54 

2-22 

0*46 ; 

Margarine + 25 per cent, cocoanut 
oil ... ... ... 

3-91 

2-91 

3-73 ' 

2*71 

Margarine 4 25 per cent, cocoanut 
oil + 10 per cent, butter ... 

■ ■ . ■ ■ ' , 

6-81 

3-16 

6-76 

3*06 i 
[.. _ 


' *1 ;/v : . Discussion. ■■ . . 

; The President, in inviting discussion, remarked that in these empirical methods' 
^ Wvaa important that the prescribed conditions of working should always be fatt-|j 
■:?|a%'aahei^ to. Even the use of an upright instead of an inclined condenser^ ;0] 
pumice of varying degrees of fineness, would cause the results to vary cohsider^bf^r 
Mr. Richmond said that, in attempting to ascertain the effect of different 
constituents on the proportion of soluble and insoluble volatile acids obtained onH 
distillation, Messrs. Gribb and Richards had set themselves a very large prdblen^tfe 
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distillation of butter-fat being one of tbe most complicated cases of steam distillation, 
since the water-soluble acids (which included both the soluble and insoluble volatile 
adds) were being distilled from a continually diminishing quantity of water, and 
were also soluble in a different ratio in the fatty acids, which latter were also slowly 
diminishing in quantity. The rate at which the soluble fatty acids were dissolved 
out from the insoluble fatty acids was also an important factor, depending upon the 
extent of the exposed surface of the fatty acids* In the Polenske process the 
exposure of surface was carried as far as possible to the limiting value by the use of 
a considerable quantity of very finely divided pumice, in order to approximate to a 
constant condition. He could not help thinking that the authors would have found 
the solution of the problem easier had they treated it mathematically, Messrs. 
Be vis and Bolton had approached the matter in an entirely different way, and their 
combination of the Eirsehner and Polenske methods seemed likely to give good 
results in the determination of the proportion of butter-fat in margarine. Their 
experience in regard to the use of a jacketed still-head in the Polenske process was 
much the same as his own. The only advantage of the jacketed still-head was that, 
except where the quantity of insoluble volatile aeids was very large, it allowed of a 
greater latitude in regard to the time of distillation. In the ordinary Polenske 
process the limitation as to time of distillation was somewhat inconvenient, but 
when a jacketed still-head was used, it made practically no difference, with ordinary 
butter, whether the distillation was carried out in exactly twenty minutes, or 
continued for half an hour or even longer. When, however, large proportions of 
cocoanut oil were present, it was necessary always to distil for the exact time laid 
down, because, unless the boiling was very vigorous, the fatty acids were not mixed; 
Up, and the same surface of the insoluble fatty acids was not exposed to the aqueous 
portion. 

Mr. T. Macaba thought that the Polenske process should be included in any 
standard process of butter and margarine analysis that might be laid down, and that 
the inclusion of Messrs. Bolton and Revis’s modification of the Kirscbner method also 


would be additionally useful, particularly in the ease of margarines containing 
cocoanut and similar oils. He had tried Messrs. Be vis and Bolton's modification 
and Knapp’s process, and had found it to be a great 
^ • B. Hines, referring to Messrs. Revis and Bolton’s stat^xieutlth^ the 
precise; of, as little as 2 per cent of butter-fat could be 
JEi|jyyb^;|grocess, : asked if this held good when larger prog 
present—would the difference between, say, 10 per e&o^ itkSt 12 per eenti of 
butter!at be shown ? • • ' r * ^^ 

Mr. €mbb said that Mr* Richards and he had felt that the data they had so &r 
obtained were not sufficient to permit of their ireating the subject mathematically. 
They had brought their work'forward merely as an aramptfco open the way for the 
adoption of the eombined Reichert and Polenske processes ms- a routine method, 
beKeving that* if ah official process were to be laid dowh,it woiddbe of advantage t$- ; 
j choose one which was already familiar. Among the points in the official Reichert^ 
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warm weather to have to reduce the temperature to 12° C. by special means, and from 
this point of view 15° 0. would be more satisfactory; but, on the other hand, the 
results were not so good as with the lower temperature. While pumice had been used 
in all the experiments recorded in their present paper, he should very much like to 
see it replaced by aluminium wire, which was first suggested to him by Mr, Stokes. 
The slow stream of hydrogen which the aluminium wire gave off most effectually 
prevented bumping; and when the wire was removed the residual fatty acids were 
available for further examination. The only objection that they had found to the 
use of aluminium wire was that the figures for soluble and insoluble volatile acids 
were altered, and a fresh basis for calculation would have to be worked out. He had 
been much interested in Messrs. Revis and Bolton’s remarks about the Kirschner 
process, which appeared to supplement the Polenske process to a valuable degree 
just at the point where it was weakest—namely, in the determination of the 
proportion of butter present. 

Mr. Revis agreed that the use of pumice was open to some objection, but he was 
afraid that it could not be satisfactorily replaced. Aluminium wire was, of course, 
much more convenient, and was satisfactory in the Kirschner process, where there 
was no layer of fatty acids to be kept boiling ; but, in order to get the full Polenske 
value, the fatty acids must be kept boiling, and with aluminium wire the boiling 
could not be so satisfactorily maintained as with pumice. In some comparison 
experiments which Mr. Bolton and he had made, using pure cocoanut oil, a Polenske 
value of only 11-2 was obtained when aluminium wire was used, whereas the same 
, sample yielded a Polenske value of 16*1 when pumice was used. He was not sure 
whether the Kirschner process would be capable of distinguishing between 10 per 
cent, of butter-fat and 12 per cent., but in practice it would scarcely be necessary to 
do this, and in any case he considered that the Kirschner value would allow of-*a; 
nearer approximation to the truth than could be obtained in any other way. 


# * # & & 

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Examination of Bismuth Salicylate. H. Caron and D. Raquet. (Ann. 
Ghim. anal . appl., 1911, 16, 177-179.)—The authors use the diphenylamine test for 
bismuth subnitrate in the following manner: A little of the sample is dissolved 
in warm dilute (1 : 10) hydrochloric or sulphuric acid, the cold liquid filtered 
from the crystallised .salicylic acid, and about 1 c.c. of the filtrate added to 2 c.c. 
of a solution of diphenylamine sulphate in dilute sulphuric acid (1 : 10). On now 
pouring about 3 parts by volume of pure sulphuric acid down the side of the tube a 
blue ring will be produced in the esence of traces of the subnitrate. Another 
test is to add to a little of the sample 1 c,c. of pure sulphuric * acid to decompose 
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the salicylate, and then to dilute the liquid, and add an excess of ammonia solution. 
Any nitric acid liberated by the sulphuric acid will react with the salicylic acid to 
form nitro-derivatives which will give a yellow coloration with the ammonia. This 
test can be made quantitative. C. A. M. 

Testing of Camphor. W. Lenz. (Arch. Pharm 1911, 249, 286-298.)—The 
author has made a comparative examination of samples of camphor obtained from 
East Africa, together with a standard sample of Asiatic camphor and one of synthetic 
camphor. The melting-point is regarded by the author as a most valuable means for 
indicating the purity of a sample of camphor. Absolutely pure camphor melts at 
178° G. The estimation of the specific rotatory power is not adapted to the valua¬ 
tion of crude camphor, because the latter contains impurities which possess a stronger 
dextrorotatory power than pure camphor. It is, however, a means for ascertaining 
whether the sample consists of natural dextrorotatory camphor. The estimation of 
the residue from the evaporation of the camphor on the water-bath affords a useful 
measure of its purity, but it requires a very considerable time. The conversion of the 
camphor into the oxime has been effected by an improved method of the author so 
as to yield 93 per cent, of the theoretical quantity, instead of 75-85 per cent., as 
formerly. In the author’s experiments the yield of oxime appears to be proportional 
to the percentage of pure camphor in the sample, but the deficiency is too great to 
allow the method to serve for the accurate valuation of the camphor. The colour 
reaction with vanillin and hydrochloric acid can at the best only serve for the recog¬ 
nition of natural camphor. This coloration is not so characteristic as the red colora¬ 
tion produced by pure hydrochloric acid, containing 38 per cent, of real acid, with 
natural camphor. The quantity of residue insoluble in 10 parts of this strong acid 
is a good measure of the impurities of commercial camphor, and might serve as the 
basis of an accurate method. No single test is able to afford an accurate valuation 
of any sample of camphor; conclusions must be drawn from the general results of 
all the tests, J. F. B. 

Quantitative Estimation of Canthapidine in Cantharides and in 
Tinctures. A. Eneip, N. Ney, and*F. Keimers. (Arch. Pharm, 1911, 249, 
259-285.)—This is a prize essay composed for the Deutseher Apotheker Verein, and 
constitutes a complete survey of the methods which have been proposed for the 
estimation of cantharidine in the various forms of the drug. The methods investi¬ 
gated are twenty in number, and, in conclusion, each of the authors recommends a 
different modification of one of the older methods. The various methods may be 
classified as follows: Extraction with solvents without any addition; extraction 
with solvents with the addition of alkalis — e,g., ammonia, magnesia, sodium 
carbonate, sodium hydroxide; extraction with solvents with the addition of acids— 
(a) with benzene, ( b ) with chloroform. Ney recommends a modification of the 
Panchaud-Seigfried method, extraction with chloroform in presence of nitric acid, 
evaporating the chloroform slowly, and washing the residue with limited quantities 
of petroleum spirit, alcohol, and ether successively, the two latter solvents being 
previously saturated with cantharidine. Keimers adopts the methods of Fromrne tod 
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the Ph. Ger. with modifications: extraction with chloroform in presence of hydrochloric 
acid, distillation of the chloroform, and extraction of the residue with petroleum 
spirit, collecting the remainder on a tared filter. The whole is subsequently washed 
with water containing a trace of ammonium carbonate and dried at 40° C., the weight 
being corrected for losses by solubility. The cantharidine so obtained is not quite 
pure, and may be purified by dissolving in acetone. The process recommended by 
Kneip has the advantage of yielding a perfectly pure cantharidine, melting at 214° C. 
Fifteen grms. of powdered cantharides are moistened with 3 c.c. of absolute alcohol 
containing 25 per cent* of dry hydrogen chloride, the alcohol is evaporated off at a 
low temperature, and the substance is extracted in a Soxhlet’s apparatus with a 
mixture of 30 c.c. of petroleum spirit (b.-p. 50°-75° C.) and 50 c.c. of benzene for two 
hours. To the extract, after the evaporation of the solvent, are added 5 c.c. of a 
mixture of 10 parts of alcohol and 90 parts of petroleum spirit to dissolve the green 
fat, and the liquid is decanted off through a tared filter previously dried at 60° C. 
The crystals are washed with successive portions of 5 c.c. of the same solvent. The 
fat is also washed out of the filter in the same way, and the flask and filter are dried 
at 60° G. and again weighed. The free cantharidine in the sample may be estimated 
by extraction without previous acidification. The results are fairly satisfactory. 
According to Kneip, Spanish flies should yield a minimum of 0*65 per cent, of 
cantharidine by this method. This author also describes a simplified modification of 
his method for the estimation of cantharidine in tinctures. For the details of the 
manipulation the original paper should be consulted. J. F. B. 

Microscopical Examination of Gambier. H. Brumwell. (J . Soc . Chem. 
Ind 1911, 30, 475-477.)—Gambier is the evaporated extract of the leaves and 
twigs of the climbing shrub Nauclea or TJmaria Gambir. The insoluble matter 
amounts generally to 10 to 15 per cent., but by more careful manufacture it might 
easily be reduced to 3 or 4 per cent.; the tanning matter amounts to about 40 per 
cent., and soluble non-tannins to about 30 per cent. The insoluble matter consists 
mainly of leaf-debris and plant-hairs, the latter in great abundance. The cuticles of 
the leaf may be separated for microscopic examination by boiling successively with 
5 per cent, sulphuric add, 5 per cent, sodium hydroxide, nitric acid sp. gr. 1*2, and 
nitric acid with the addition of small quantities of potassium chlorate. The upper 
cuticle of the leaf exhibits very distinct cells, fairly regularly disposed and no hairs 
or stomata. In the lower cuticle the stomata are large, very distinct, in great 
profusion, and are devoid of hairs. Sago flour is occasionally used to adulterate 
gambier. In the analysis of gambier, which is apt to be of irregular composition, it 
is advisable to weigh out a large portion of the sample—say 300 to 500 grms.—and 
dissolve in water, boiling if necessary, and to make up the syrup to a known weight 
for analysis. J. F. B. 

Analysis of Gum Arabic Pastilles. R. Malenfant. (J. Pharm. CMm., 
1911, 3, 484-489.)—A sample of so-called gum pastilles which had the taste of a 
gum arabic product of good quality was found to have the following approximate 
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composition: Dextrose, 25; sucrose, 25 ; gelatin, 85; and tapioca, 15 per cent. It 
also contained a small quantity of calcium sulphate, but not a trace of gum arabic. 


0. A. M. 


Distribution of the Phosphoric Acid in Milk. F. Bordas and F. Touplain. 

{Ann. des Falsifications , 1911, 4, 229-231.)—Estimations of the total phosphoric acid 
in the ash, in the lactoserum separated after coagulation of the milk by trichloracetic 
acid, and in -the coagulum (fat and casein) after oxidation with nitric acid and 
potassium permanganate, gave the following results : In total ash, 1’66S grms.; in 
lactoserum, 1*279 grms.; and in coagulum, 0*319 grrn. per litre. C. A. M. 


Composition of the Seeds of Leguminous Plants grown in Togo and 
German East Africa. C. Grimme. {Zeitsclu Untersuch. Nahr. Genus sm. y 1911, 
21, 547-553.)—The seeds of the different plants in the following table are largely 
grown as food products in Togo and German East Africa: 


Name. 


Cajamis ind ie us . 

; Pea bean 

Phaseolus Mungo 

Mungo bean 

mlgarii 

Bean 

,, lunatics 

Moon bean 

„ var. albom ml at us 

j Moon bean 

,, immamus. 

j — 

Dolichos Lablab 

j Lablab bean 

Vitjna Catjang (14 varieties) 

| Vigna bean 

Canavalia cmifonms 

: Fetish bean 

Vmndzeia subterranea 

Angola pea 
(5 varieties) 


i 

i 


Water. 

Proteins. ; 

Fat. 

N-Free 

Extractives. 

Crude 

Fibre. 

Asb. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

1 Per Cent. 

11*23 

20-00 : 

1*22 

5S*78 

5*38 

: 3*39 

10*10 

23*15 ; 

0*79 

57*75 

4*48 

' 3*85 

13*23 

18*62 

1*69 

5S-34 

3*01 

; 5*11 

13*70 

21*13 i 

0*91 

57*06 

3*61 

! 3*59 

12*02 

16*71 1 

1*00 

6316 ; 

I 3*20 

3*01 

12*98 

22*58 ! 

1*26 ! 

55*69 

; 4*05 

3*44 

10*20 

25*66 ; 

0*78 

53*95 

5*87 

3*54 

11*31 to 

• 17*S0 to 

0*86 to 

53*3o to 

213 to 

2*89 to 

12*63 

! 28*05 i 

4*33 

6513 

4*72 

3*69 

1*2*95 

I 26*43 j 

2*81 

4S*92 

• 6*64 

2*25 

10*94 to 

117*07 to! 

5*70 to 

49*44 to 

5*39 to 

2*52 to 

11*84 

to 

»4* 

O 

6*44 

57*60 

| 7*17 

| 2* 80 


0. A. M. 


Cryoscopie Examination of Milk. L. Stoeeklin. {Ann. des Falsifications , 
1911, 4, 232-257.)—From the examination of about 2,500 samples of milk during 
four years the author concludes that a cryoscopie examination will distinguish 
between genuine and watered milk, notwithstanding differences of age or the 
addition of potassium bichromate to the former. The production of 1 grm. of lactic 
acid per litre increases the observed freezing - point of a milk from about 0*045° 
to 0*050° C., and the latter value may be accepted as the correction to be made in 
practice. In like manner 1 grm. of potassium bichromate increases the acidity by an 
amount equivalent to 0*614 grm. of lactic acid. The amount of lactic acid capable 
of influencing the PG in a bichromated milk may be found by means of the formula— 

L = A - (1 *20+Or x 0*061), 

where L represents the true lactic acid in grms. per litre, A the total acidity of the 
milk expressed in terms of lactic acid, and Or the grms. of potassium bichromate 
per litre. The factor 1*20 for the “ non-lactic acidity ” is reduced to 1*08 in a milk 
containing 10 per cent, of water, to 0*96 for 20 per cent, of water, etc. The average 
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of the estimations showed that 1 grin, of potassium bichromate increased the original 
freezing-point of the milk (PGI) by 0*018° C. The application of these calculations 
may be illustrated by the following results obtained with a milk containing 1*1 grms. 
of potassium bichromate per litre and 3*5 grms. of total acids expressed as lactic 
acid: 

Observed freezing-point = - 0*490° C. 

True lactic acid, 3*5 - (1*20 + 1*1 x 0*61) = 1*73. 

Correction for lactic acid, 1*73 x 0*050= -0*0865° C. 

„ ,, bichromate, 1*1 x 0*018 =-0*0198° C. 

0*106° CT 

PGI = 0*490° C. - 0*106° 0. = 0*384° C. 

n.DQ^ 

Amount of water added to milk = 100 -- x 100 = 30 per cent. 

0*550 

Whenever the PGI is lower than-0*530° C., the addition of water is certain, 
whereas in the case of a milk showing a PGI of 0*550 watering cannot be regarded 
as proved, whatever be the results of chemical analysis. The pathological occurrence 
of an excess of water in milk (physiological water) will show a normal PG (about 
0*550° C.) accompanying chemical evidence of the addition of water. C. A, M. 

Comparison of the Reductase Test with Other Hygienic Tests for Milk. 
C. Barthel. (Zeitsch. Untersuoh. Nahr. Genussm 1911, 21, 513-534.)—The author 
has made a comparative study of the results obtained with his reductase test 
(Analyst, 1908, 33, 237) and with other hygienic tests for milk. In Auzinger’s 
modification of the alcohol test ( Milchwirtsch . ZentralbL , 1909, 5, 293) a definite 
quantity (5 c.c.) of the milk is shaken with an equal volume of 60 per cent, (by 
weight) alcohol, and a note taken whether any precipitation of casein occurs. If 
there is no trace of a precipitate the milk is fresh, whilst a fine flocculent precipitate 
is obtained with slightly sour milk and a coarse one with distinctly sour milk. The 
author’s experiments with this test show that milk with an acidity of 21° (Thorner) 
begins to give the reaction, whilst in most cases milk with a lower degree of acidity 
gives a negative result. In three cases, however, a positive result was obtained in 
spite of the acidity being normal. One of these samples showed a reduction period 
of more than twelve hours, and contained 90,000 bacteria per c.c., and was thus 
satisfactory from the hygienic point of view. The second was a milk with a putrid 
odour, having a reduction period of eight minutes, catalase = 7*5 c.c., and bacteria 
28,530,000 per c.c.; whilst the third was free from objectionable odour or taste, but 
had a reduction period of ten minutes, catalase = 6*6 c.c., and contained 12,090,000 
bacteria per c.c. In the author’s opinion, therefore, the alcohol test affords a sharp 
means of detecting incipient souring of the milk, but its hygienic significance is 
limited, and it affords no more information than the acid value. As regards the 
catalase test (Analyst, 1910, 35, 256, 526), it was found that out of forty-eight samples 
of milk which fell within the normal limits for the test (0 to 2*5 c.c. of liberated 
oxygen), four contained more than 10,000,000 bacteria per c.c. When examined by 
the reductase method, however, these four samples all gave a shorter period of 
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reduction than the normal period. Out of 102 samples examined, there were twenty 
in which there appeared to be no relationship between the number of bacteria and 
the catalytic activity. The experiments showed that 2*5 c.c. of oxygen cannot be 
accepted as the highest permissible limit for good milk, since samples of good quality 
relatively poor in bacteria gave results as high as 4*5 c.c. A catalase value above 
this limit, however, corresponded, as a rule, to bacteria in excess of 10,000,000 
per c.c., and a very short decolorisation period in the reductase test. The chief 
value of the catalase test is to deteet abnormal milk or that from diseased individual 
cows in a herd. In the reductase test a period of reduction of less than one hour 
corresponds to about 10,000,000 or more bacteria per c.c. In the case of milks contain¬ 
ing 4,000,000 to 10,000,000 of bacteria per c.c., reduction took place within an hour 
in half the samples, whereas with a still smaller bacterial content the decolorisation 
period was almost invariably longer than three hours. Only in the case of one 
sample containing over 10,000 bacteria per c.c. did the decolorisation time exceed 
three hours. The number 10,000,000 may therefore be regarded as the extreme 
limit for the number of bacteria that may be estimated by the reductase test. 
Below that figure the number of bacteria does not stand in any direct relationship to 
the time of decolorisation. In milks containing 10,000,000 to 20,000,000 of bacteria 
per c.c. the decolorisation time varied from seven to thirty-five minutes, whilst in 
those containing over 20,000,000 it was nearly always less than fifteen minutes. 

C, A. M. 


Applicability of Recent Methods for the Examination of Milk. E. 
Philippe. (Mitt. Lebensmitielunters. u. Eyg ., 1911, 2, 1-36 ; through Ghem . Zentralbl 
1911,1., 1447-1448.)—The author considers that a leucocyte count affords a valuable 
means of diagnosing disease of the udder (c/. Hewlett and others, Analyst, 1910, 35, 
23), and that a high catalase number is a certain indication of disease (c/, Revis, 
Analyst, 1910, 35, 359). He agrees that no lower limit can be placed on this 
number, which he determines at 25° C. and calculates as c.c. of oxygen split off by 
100 c.c. of milk. Of 200 samples tested in this manner, 114 were found to have a 
catalase number of less than 20, that of 51 lay between 20 and 30, that of 17 between 
30 and 40, whilst 16 were found to have a catalase number exceeding 40. 

The fermentation-reductase test, or M-reductase test of Sames ( MilchwirtschaftL 
Zentralbl. , 1910, 6, 462), using methylene-blue solution free from formaldehyde, is 
said to be a certain means of determining whether milk is fresh or not; the reduction 
of the colour to its leueo-base is due to bacterial action. A milk which is not 
decolorised within three hours may be passed as normal The reductase test, or 
M. reductase test of Sames (loc. tit.), in which methylene-blue solution containing 
formaldehyde is used, is of doubtful value (cf. also Romer and Sames, Analyst, 1910, 
35, 407), but it is said that a normal milk should decolorise the reagent within ten 
minutes. The author attaches importance to the determination in milk samples of 
sediment, which should be effected by a gravimetric method. G. G. J. 

Soluble Basie Constituents of the Mushroom. F. Kutseher. (Zeitsck 
Untermch. Nahr. Qmussm ., 1911, 21, 535-540.)—A sample of mushroom extract sold 
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under the name of lt hercynia ” as a medicinal stimulant, was found to contain 
adenin, but no guanin or xanthin. There were also isolated arginin and a new base, 
C^H^NsOa, which could be regarded as histidin that had taken up three methyl 
groups. The hydrochloride of this base gave a strong diazo reaction and a white 
precipitate, but no coloration with Millon’s reagent. With potassium mercuric iodide 
it yielded a copious precipitate soluble in excess; with iodine in potassium iodide 
solution a brown precipitate, and with saturated alcoholic mercuric chloride solution 
a crystalline white precipitate; its platinichloride separated. in short transparent 
yellowish-red needles. Its aurichloride melted at 180° to 182° C. The mushroom 
extract also contained betain and cholin. Since the quantities of these bases and of the 
potassium present were insufficient to exert their specific activity, the author concludes 
that the good results obtained in the treatment of invalids with this extract must be 
attributed to the presence of substances not precipitated by phosphotungstic acid. 

C. A. M. 

Accurate Estimation of Nicotine in Tobacco and in Green Plants of 
Nicotiana Tabacum. R. Mellet. (Schweiz. Wochensch . Ghem. u . Pham., 1911, 
49, 117-120; through Ghem . Zentralbl 1911, I., 1561.)—Toth’s process (Analyst, 
1902, 27, 12) is very useful for the estimation of nicotine in solutions or extracts, but 
some further modification is required for its estimation in solid materials. According 
to the method now described, the finely cut material, 30 grms. in the case of dry 
tobacco and 250 grms. in the case of the green plant, is treated with boiling water in 
a well-closed flask, and after twenty-four hours the liquid is cooled and milk of lime 
added. The flask is again closed and allowed to stand for a further twenty-four hours 
with frequent agitation. The liberated nicotine is distilled off in a current of steam, in 
such a way that the volume of liquid in the flask is reduced. When the volume of dis¬ 
tillate attains two to three times that of the original liquid the operation is stopped 
and the distillate is acidified with sulphuric acid. It is then evaporated to a small bulk 
with exclusion of air, and, after the addition of potassium hydroxide, the nicotine is 
extracted with ether. The ethereal solution, containing some ammonia, is concen¬ 
trated until all the latter is eliminated. The remainder of the ether is evaporated at 
the ordinary temperature; the residue is dissolved in water and titrated with ^ 
sulphuric acid. Estimations effected with known quantities of nicotine indicated 
that the total losses of the alkaloid amounted to 0*06 grm., which figure must be 
added to the values found. The accuracy of the process, taking the above correction 
into account, depends to a certain extent on the quantity of nicotine found—£.p., 
about 0*5 grm.—and the error, calculated on the nicotine, is less than 1*5 per cent. ; 
when calculated on dry tobacco it is, at the most, a few mgrms., and on green tobacco 
a few tenths of a mgrm, J. E. B. 

Estimation of Nicotine in Tobacco Extracts. W. Koenig. (Ghem. Zeit., 
1911, 35, 521-522.)—The author has obtained satisfactory results by Toth’s method 
(Analyst, 1902, 27, 12), working in the following way: 6 grms. of the extract are 
treated in a dish with 10 c.c. of 20 per cent, sodium hydroxide solution, and then 
mixed gradually with sufficient gypsum to give a nearly dry powder. The mixture 
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is shaken in a cylinder with 100 c.c. of a mixture of ether and light petroleum spirit; 
25 c.c. of the clear solution are transferred to a flask with 50 c.c. of water and an 
excess of hydrochloric acid, and then titrated back with sodium hydroxide in 
presence of iodeosin as indicator. The method suffers, however, from the defect that 
the results include any other bases which may be present in addition to nicotine. 
The author has introduced a polarimefric modification of this method by substitut¬ 
ing a less volatile solvent— e.g ., toluene—for the ether-petroleum mixture. As a pre¬ 
liminary he has determined the specific rotation of pure nicotine in toluene solution, 
which may be taken as [a] D = -168°—that is, 1 grm. of nicotine dissolved in toluene 
to 100 c.c. gives a rotation in the 2 dem. tube of - 3*36° at 20° C. The modified 
procedure is as follows: 20 grms. of tobacco extract are treated in a porcelain dish 
with ignited sea-sand and 4 c.c. of sodium hydroxide (1 : 1) rubbed down to a semi¬ 
dry mass, and then mixed with sufficient gypsum to form a free powder. This is 
ground in a mortar and transferred to a stoppered bottle, the mortar being wiped out 
with sand and gypsum; 100 c.c. of toluene are added to the mass, the bottle is well 
stoppered and shaken for one to three hours. After settling, 30 to 40 c.c. are filtered 
through a covered filter and polarised. The rotation in the 2 dcm. tube, divided by 
3*36, gives the weight of nicotine in 100 c.c.; but, since nicotine dissolves in toluene 


without loss of volume, a correction must be applied, thus : x - g. 


100 +g 
100 


, where g = 


the grms. of nicotine found per 100 c.c.; then x multiplied by 5 gives the percentage 
of nicotine in the extract. Tor the titration of the nicotine, 25 c.c. of the filtered 
solution are placed in a stoppered flask in which a measured excess of ^ hydro¬ 
chloric acid and 50 to 75 c.c. of water are present. After the addition of 25 c.c. of 
ether and a few drops of iodeosin, the liquid is shaken vigorously, and the excess of 
acid is titrated back. One e.e. of acid = 0*0162 grm. of nicotine; the result is cor¬ 
rected in the same manner as above. The results are concordant, and agree satis¬ 
factorily with those obtained by Eissling’s method; the author considers that Ulex’s 
method cannot give correct results. If the polarimetric method alone be relied on, 
the tobacco extract may be made alkaline and shaken out with toluene direct, but 
the presence of ammonia, in that case, precludes the confirmatory titration. 

J. F. B. 


Adulteration of Pepper Corns. L. Bussard and Andouard. (Ann. des 
Falsifications, 1911, 4, 263-266.)—A sample of pepper examined by the authors was 
found to be adulterated with the seeds of a species of lentil (Ervim ervilia ), the 
appearance of which had been disguised by maceration in pimento extract and 
subsequent slight roasting until they had turned black. The microscopical 
appearance of the starch cells was very characteristic, being irregular in form, either 
elliptical or kidney-shaped, and having concentric striations. They ranged from 35 
to 60 /i in length and from 30 to 40 p in breadth, and were thus about six times the 
size of pepper starch cells. The seeds separated from the sample gave the following 
analytical results: Starch, 41*60; nitrogenous substances, 25*00; cellulose, 14*70; 
mineral matter, 3*26; and alcoholic extract, 4*36 per cent. They thus differed from 
pepper in containing much more starch and nitrogenous substances, but much less 
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cellulose and rather less ash. The alcoholic extract was greatly increased by the 
preliminary treatment of the seeds with the pimento extract, that from the normal 
seeds being very small. C. A. M. 

Titration of “ Salvarsan ” with Iodine Solution. G* 0. Gaebel. (Arch. 
Pharm ., 1911, 249, 241-247.)—“ Salvarsan ”— i.e., dihydroxydiaminoarsenobenzene 
hydrochloride—contains 31-6 per cent, of arsenic, and its formula may be written 
C i2 Hi 2 ]Sr202As2.2HCl + 2H20. It is readily oxidised by iodine, giving the corres¬ 
ponding arsinic aeid, and the end-point of the titration is sharp. Instead, however, 
of the theoretical 8 equivalents of iodine, only 7*5 equivalents are reduced per molecule 
of salvarsan, owing to the reversibility of the reaction. For the titration, a 0*2 to 0*8 
per cent, solution of salvarsan is prepared, and a quantity corresponding to 0*1 grm. 
of substance is measured out. This is titrated with iodine, with or without the 
addition of starch. Towards the end-point the colour of the iodine disappears 
somewhat slowly, but there is no difficulty in recognising the point of permanent 
coloration. The results, when calculated by the empirical factor, 1 c.c. of yxr iodine 
=0*006326 grm. of salvarsan, are perfectly satisfactory. J. F. B. 

Customs Examination of Rye and Wheat Bran. R. Woy. (. Zeitsch . dffentl 
Ckem., 1911,17,101-109; through Chem. Zmtralbl. , 1911,1., 1447.)—The classification 
of bran according to its ash content was irrational, and the more recent official German 
method, in which account is taken of the proportion which passes a fine sieve, is not 
much better. A starch estimation is the only rational basis of classification, and 
should be prescribed now that quick and sufficiently accurate methods are available. 
The author prefers the method of Ewers (Zeitsch. offentl Chem., 1909,15, 8) to that 
of Iintner (cf. Thorne and Jeffers, Analyst, 1909, 34, 832), because it avoids the 
use of concentrated acid. Using Ewers’ method with 5 grm. substance, and polar¬ 
ising in a 200 mm, tube at 20° 0., the author finds the correct factor (assuming the 
use of the Soleil-Ventzke scale) to be 1*892. It is suggested that some substance 
other than coal-dust might be prescribed for denaturing bran—some substance that 
would not detract so much from its commercial value, whilst attaining the object of 
the Customs authorities. G. C J. 

Detection of Invertase in Wine. F. Schaffer. *(Mitt Lebensmittelunters . u. 
Eyg., 1911, 2, 36-40; through Chem . Zentralbl, 1911, I., 1450.)—Muller-Thurgau 
(Landzo,. Jahrbb ., 1885, 795) was unable to detect invertase in finished clarified wines, 
and suggested that their capacity to hydrolyse cane-sugar, which had been alleged by 
earlier authors, must be due to their acidity alone. He worked on two portions of 
wine, one of which was heated nearly to 100° C. to destroy invertase, before they 
were each mixed with an equal bulk of 20 per cent, cane-sugar solution and 
incubated. The heated sample served as a control, and only if the other gave rise to 
detectably more reducing sugar under identical conditions did he admit the presence 
of invertase. The method is not sufficiently delicate for the detection of traces of 
invertase. The author of the present paper dialyses the wine to be tested for two or 
three days, at the end of which time the portion which cannot penetrate the mem- 
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brane is neutral and free from any trace of reducing sugar. It is then mixed with a 
5 per cent, solution of cane-sugar and incubated at 50° C. Tested in this way, every 
sample of wine experimented with, whether genuine or admittedly artificial, showed 
the presence of traces of invertase. G. C. J. 

Sulphurous Acid in White Wines, P- C. Mestre. (Ann. d&s Falsifications, 
1911, 4, 266-276.)—A complete analysis is given of 103 samples of white wine made 
in Gironde during several years since 1893, and of 34 commercial samples. In 
estimating the amount of free and combined sulphurous acid, a correction of 14 mgrms. 
of sulphur dioxide per litre was made in each case, this figure corresponding to the 
average amount of iodine consumed by the musts produced in the South-West of 
France. The average results of some of these years are summarised in the following 
table: 


Wine. 


Origin. 


Total Sulphur Dioxide 
Mgrms. per Litre. 


Free Sulphur Dioxide 
Mgrms. per Litre. 




Max. 

Min. 

Mean. 

Max. 

Min. 

Mean. 

Wine in bottles 

Rive gauche 
Rive droit 

288 

230 

259 

53-90 

31-40 

40-13 

of 1901,1902, 

345 

310 

327 

76-80 

23*00 

51*60 

1903, 1904, 

1905 

Graves 

257 

194 

225 

34-00 

16 ; 50 

25*25 

Wine in casks 

Rive gauche 

349 

149 

239-70 

77*00 

16-97 

43-38 

of 1906,1907, 

Rive droit 

395 

182-75 

290*25 

61-00 

36-25 

48-50 

1908, 1909 

Graves 

215 

95-00 

192*75 

81-90 

14-80 ' 

43*47 


Entre 2 Mers 

294*75 

126*00 

215*00 

72-90 

16*33 

43*50 

Typical commer¬ 

Rive gauche 

362 

203 

307 

84-00 

23-00 

61-00 

cial samples 

Rive droit 

450 

212 

361 

93-00 

38-00 

i 64-00 

Graves 

446 

288 

388 

89-60 

1 39-40 

68-20 


Entre 2 Mers 

i 370 

1 

238 

300 

113-90 

6-40 

34-70 

Wine in casks 

Rive gauche 

404-6 

180-5 

282 

! 87-60 

17*90 

47-50 

of 1906,1907, 

Rive droit 

420-0 

i 210-3 

320 

! 63-33 

40*60 

50-60 

1908 (exclud¬ 

Graves 

273-0 

; ii8-6 

247 

! 105-30 

17*13 

54-81 

ing 1909) 

! 

Entre 2 Mers 

408-5 

I 101-6 

i 

260 

| 76-00 

22*00 

1 

33-00 


a a, m. - 
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Fungicidal Action of Bordeaux Mixtures. B. T. P. Barker and C. T. 
Gimingham. (J- Agric. Set ., 1911, 4, 76-94.)—It is uncertain how the mixture of 
copper sulphate and lime known as Bordeaux mixture, containing no soluble copper, 
acts as an efficient fungicide, and the three views generally held as to how the 
copper present is rendered soluble are—(1) The chemical action of the 00$ in the 
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air or rain-water; (2) the solvent action of the leaves of the host plant; (3) the 
solvent action of the fungus itself. Gimingham (J. Agric. Sci 1911, 4, 69) and both 
authors in the present paper give reasons for not accepting the first view, and. 
describe experiments in connection with the second which go to prove that when 
healthy leaves are placed in ordinary Bordeaux mixture— i.e made with equal 
weights of copper sulphate and lime, and containing an excess of lime—no copper 
was found in solution. In the case of lime-water, Bordeaux precipitate, which is the 
basic sulphate (10 CuO, S0 3 ), containing no excess lime, very small amounts of 
copper, varying from 0*00014 to 0*0005 per cent., were brought into solution by the 
leaves, but this in all probability is due to an excretion of solvent juices from very 
small injuries on the leaves, and not to the action of the normal leaf-surface. As* 
regards the action of the fungus itself, the authors describe many experiments with 
hanging-drop cultures of conidia of Nectria, spores of Penicillium glaucvm , uredo- 
spores of Puccinia hieracia , etc., and, in the case of the first named, consider it 
proved that actual contact with particles of the insoluble copper compound is 
sufficient to cause death, although growth can occur in the immediate vicinity,, 
provided the organism does not actually touch the copper. A solvent action 
on the part of the fungus thus occurs, which is not powerful enough, normally, to- 
produce serious toxic effect, except when direct contact occurs, and does not result 
in the bringing into solution of sufficient copper to exercise a general fungicidal 
action over the whole leaf. Failure to demonstrate the presence of soluble copper 
in liquids containing simply the basic sulphate or carbonate of copper and the 
spores, cannot be held to prove the absence of a solvent action on the part of the= 
fungus. The question of distance between the copper particles and the fungus is the 
critical matter. All the results obtained by previous workers can be explained 
according to the authors' view, which is briefly as follows: The cell wall is to be 
regarded as the most important factor. In an isolated cell an interchange of 
material between the cell and the surrounding medium is always proceeding through, 
the cell-wall, which normally is readily permeable by a variety of substances, 
although such interchange is probably reduced to a minimum in the case of thick- 
walled resting spores. The typical primary cell-wall is always more or less saturated 
with aqueous solutions, containing such of the cell produets as are allowed to pass 
through the parietal protoplasmic layer, and these are capable of exerting a solvent 
action on insoluble particles of the copper compounds with which they come into- 
actual contact, the toxic action of the copper then being diffused throughout the cell 
contents. The authors consider that both the toxic action of the spray on fungus- 
already present, and an indirect protective action on the foliage rendering it more 
or less immune to subsequent infection, occur, and they discuss the work of Massee in. 
this connection. The importance of a fine state of division of the copper precipitate^ 
and of thorough spraying is emphasised, attention being drawn to the inadvisability 
of having too great an excess of lime present, and to the advantages of using a spray 
with good adhesive qualities. H. F. E. H. 

Influence of Metals in Presence of Hydrogen Peroxide on Blood 
Beagents. F. Michel. (Chem. ZeiL , 1911, 35, 471.)—It is found that clean iron. 
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or copper in presence of hydrogen peroxide will oxidise guaiacum, Adler’s reagent, 
leueo-malachite green, etc. Since metallic particles may be present on clothing, 
especially that of metal-workers, this observation has an important bearing on the 
detection of blood in such cases. If to the oxidised (coloured) solution a few c.c. of 
a 1 per cent, colourless solution of 2A diaminophenol be added, no immediate change 
will be observed if the original colour was induced by the catalytic action of blood or 
pus. Only very slowly does a red or dirty brown colour, due to oxidation of the 
diaminophenol by the air, appear. If the original colour was due to the action of 
iron or copper or their oxides, addition of diaminophenol gives rise to an immediate 
red coloration (which contrasts best with that of malachite green) of the three 
reagents named. 

This method of application of the diaminophenol confirmatory test only serves, 
however, to distinguish organic oxidising catalysts from such inorganic or organic 
oxidants as are reoxidised by hydrogen peroxide. Chlorine or permanganate, for 
example, would develop the colour of malachite green and be destroyed in the 
process, and so behave like blood and give rise to no red colour on the subsequent 
addition of the diaminophenol. The substance is therefore first tested with leuco- 
maiachite green without the addition of hydrogen peroxide. The development of 
a green colour indicates the presence of an oxidising agent proper, such as ferric 
oxide or chlorine. If no coloration is produced, hydrogen peroxide is added. 
Whether any colour then produced is due to metallic iron or copper, or to blood or 
pus, is determined by means of diaminophenol. If paper transfers have to be 
examined, these are dipped in solutions of the appropriate reagents. G, C. J. 

Bacteriological Study of Honey. A. Sartory and E. Moreau. {Ann. des 
Falsifications , 1911, 4, 259-263.)—Bacteriological examination of samples of honey 
from different parts of France detected the following species of bacteria within the 
cells of the comb: B. subtilis , B. megaterium , Sarcina lutea , B, aerophilus, Micro¬ 
coccus radiatus , and Staphylococcus pyogenes. The mould isolated included the 
following: Benicillium glaucum, Bhizopus nigricans , Mucor racemosus t Aspergillus 
gracilis , Sterigmatocystes nigra , and yeast. Among the bacteria was a yellow species 
which liquefied gelatin, and appeared to be intermediate between the B. hiteus of 
Flugge and the B. flavus of Mace. The yellow pigment secreted by this bacillus 
was soluble in absolute alcohol It was produced most abundantly at the optimum 
temperature (30° C.) for the growth of the organism. C. A. M. 

ORGANIC ANALYSIS. 

Asphaltum from Mexican Petroleum. D. Lohmann. (Chem. Bev. Fett - u, 
Harz-Ind.y 1911, 18,107-108.)—A sample of asphaltum prepared from crude petro¬ 
leum oil derived from two Mexican oil-fields was examined by the methods of 
Marcusson and Eiekmann (Analyst, 1911, 225). The original oil had a sp. gr. of 
0*890 to 0*900 at 15° C., and yielded about 10 per cent, of petroleum spirit (benzine), 
20 per cent, of lamp oil (kerosene), and 20 per cent, of asphaltum residue, together 
with lubricating oils, etc. The asphaltum gave the following results. Sp. gr. at 
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15° C., 1*07 to 1*12; total bitumen soluble in carbon bisulphide, 99*2 per cent.; 
soluble in norndal benzine, 74 per cent .; volatile hydrocarbons, 76*5; carbon, 23*3 ; 
ash, 0*2; and sulphur, 5*5 per cent. Asphaltum of this type is exported in con¬ 
siderable quantities to Europe. Other samples contained from 2 to 6*2 per cent, of 
sulphur. Hence the proportion of sulphur affords no certain means of distinguishing 
between natural asphaltum and petroleum asphaltum. The proportion of ash in the 
Mexican petroleum products ranges from 0*1 to 0*9 per cent. There are also some 
kinds of natural asphaltum ( e.g ., gilsonite) containing only 0*5 per cent, of ash. The 
amount of oil separated from the first sample by the method of Marcusson and 
Eickmann (be . cit .) was 32*2 per cent. It was dark brown and of the consistence of 
cylinder oil, but was quite free from vaseline-like particles. It contained 2*2 per cent, 
of paraffin wax, estimated by the method of Holde. The acid value of the first 
distillate of 15 e.c. from 100 grms. of the asphaltum was 0*9 (after washing with 
water), whilst the second fraction of sp. gr. 0*8196, had an acid value of 0*42. The 
acid values of these distillates were therefore in accordance with the statement of 
Marcusson that the first fraction should have an acid value of less than one, and the 
second fraction a very small value. Both the value and the amount of paraffin wax, 
however, are so close to the limits given by Holde and Marcusson for petroleum 
asphaltum (paraffin wax, minimum, 2 per cent.; acid value, maximum, 1), that the 
latter should only be accepted with caution, C. A. M. 

Wet Method for the Estimation of Carbon in Organic Substances. 
F. Tangl and G. V. Kereszty. (Biochem. Zeitsch 1911, 32, 266-273.) — In the 
method described the organic substance is heated in a small flask with potassium 
bichromate and sulphuric acid until completely decomposed. The gases evolved are 
conducted from the flask through a combustion tube filled with copper oxide and 
heated to redness, and then through a tube filled with lead peroxide heated to a 
temperature of 150° to 180° C. From the latter tube the gases are conducted 
through an absorption vessel containing barium hydroxide solution, and, at the end 
of the experiment, the resulting barium carbonate is titrated in the usual way. A 
condenser is fitted in the neck of the decomposition flask, so that excess of moisture 
does not pass into the combustion tube, and the whole apparatus is so arranged that 
a current of dry air free from carbon dioxide may he passed through it before and 
after the organic substance has been decomposed; a specially-devised funnel fitted 
into the neck of the flask allows the substance and the sulphuric acid to be added 
after the current of pure air has been passed through the apparatus for some time. 
The method yields trustworthy results, even with substances containing nitrogen, 
sulphur, and chlorine, W. P. S. 

Precipitation of Cocaine Solutions with Platinum Chloride. M. Nyman 
and R. Bjorksten. (. Pharm . Zeniralbl 1911, 52, 71-74; through Chem . Zentralbl ., 
1911,1., 1451.)—Cocaine, in not too dilute solution, may be estimated by precipitation 
with 2 e.c. of a solution of platinum chloride in hydrochloric acid (sp. gr. 1*125) 
followed by addition of 3 volumes of alcohol. As cocaine platinichloride is soluble to 
the extent of 0*012 per cent, in absolute alcohol, 0*022 per cent, in 70 per cent, alcohol, 
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and 0*030 per cent, in 50 per cent, alcohol, a proper correction must be applied to the 
weight found. The method serves well for the control of sterilised eocaine solutions. 
The presence of boric acid has but little influence on the results, but the presence of 
sodium chloride renders precipitation incomplete, and the method is useless for the 
estimation of cocaine in presence of atropine. G. C. J. 

Estimation of Free Fatty Acids in Fats* E. Bodtker. (Cham. ZeiL , 1911, 
35, 548.)—The author refers to LoebelTs method for estimating the acid value of 
fats {Clem. ZeiL, 1911, 35, 276). From 5 to 15 grms. of the fat (melted if required) 
are thoroughly shaken with 25 c.c. of alcohol, after which 50 c.c. of water and 
2 to 3 drops of 1 per cent, phenolphthalem solution are added, and the mixture 
titrated with sodium hydroxide solution until the colour ceases to disappear when 
the flask is vigorously shaken, and then with hydrochloric acid until colourless. 
The method is advantageous in the case of coloured fats, since the dyestuffs are 
insoluble in water. C. A. M. 

Estimation of Fatty Acids in Soaps. T. Budde. (Verrdffentl a . d. Gebiete 
des Militarsanitiiiswesens, Heft 5; Arbb. a, cl. hyg.-Chem . Unters.-Stellen, 1911, 4,86-99; 
through Ghem . ZeniralbL , 1911, I., 1449-1450.)—The soap is dissolved in absolute 
alcohol, the solution filtered from insoluble matter, any free alkali neutralised, and 
after neutralisation evaporated to dryness. The residue is dissolved in water and the 
solution made up to a known volume. Of this, 25 c.c. (corresponding to 0-5 to 0*8 grm. 
soap) is precipitated by the addition of 25 c.c. of a sufficiently strong solution of 
copper sulphate, and the mixture boiled. When cold, the copper salt of the fatty 
acids is filtered off, washed, dried at 103° C., and weighed. Assuming the copper 
salt to contain 10 per cent, of copper, its weight, less 9-7 per cent., should give the 
weight of fatty acids in the quantity of soap taken for precipitation. The results 
thus obtained are usuaEy 1 per cent, above the truth, but never 2 per cent. 

G. 0. J. 

Simplified Process for Estimation of Acid and Saponification Values in 
Wax. (Pharm. Zentralbl , 1911, 52, 363-367; through Ghem . ZeniralbL , 1911, I,, 
1380.)—One grm, of the wax is heated for five minutes with 10 c.c. of absolute 
alcohol in a closed 100 c.c. bottle, which is suspended in a Nyman steriliser {Ghem, 
ZeniralbL , 1910, I., 1402), and frequently agitated. After cooling for three minutes, 
the mixture is titrated with § potash, using phenolphthalem as indicator; a further 
20 c.c. of | potash is then added, and the bottle closed, and heated for twenty-five 
minutes. It is then allowed to cool for three minutes, when the excess of potash is 
determined in the usual manner. G. 0. J. 

Estimation of Formic Acid. H. Franzen and F. Egg*er. (/. prakt. 
Ghem,, 1911, 83, 323-325; through Ghem . ZeniralbL , 1911,1., 1529.)—-The following 
improvement of the method of Franzen and Greve (Analyst, 1909, 34, 110 ; 1910, 
35, 29) is recommended: To each 0*5 grm. of the formic acid are added 5Q e.c. of a 
clear solution of 200 grms. of mercuric chloride, 300 grms. of sodium acetate, and 
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80 grms. of sodium chloride, in a litre of water, and the mixture is heated for three 
and a half hours on the water-bath; the separated mercurous chloride is then 
estimated as described in the previous paper. It is essential that the concentration 
of the formic acid should not exceed 0*5 grm. per litre of liquid* C. A. M. 

Detection of Graphite in Lubricants. J. Marcusson and G. Meyerhelm. 
(Chem.Zeit., 1911,35, 461-462.)—The graphite which is incorporated with lubricating 
greases may generally be separated by treatment with benzene. Some greases are 
mixtures of fat and lime soaps ; in such cases a mixture of 90 parts of benzene and 
10 of alcohol by volume is a good solvent both for oil and soap. The graphite may 
be filtered off together with the mineral impurities, which are mostly Boluble in hot 
hydrochloric acid ; the graphite is estimated by combustion. In the case of mixtures 
of graphite with tars and pitches, the separation is more difficult, since these 
materials frequently contain carbon and blaek insoluble hydrocarbons not easily 
distinguished from graphite, especially if mixed with tale or similar mineral matters. 
In such cases a separation of the graphite from the amorphous forms of carbon may 
generally be effected by fusion with sodium hydroxide: One grm. of the residue 
insoluble in benzene iB added in small portions at a time to 15 grms. of fused sodium 
hydroxide in a nickel crucible, and heated for fifteen minutes over a burner, and for 
a few minutes longer over the blowpipe fiame. The amorphous carbon is oxidised 
by this treatment more rapidly than graphite. The melt is dissolved in water, the 
insoluble matter is washed by decantation, then on a filter; it is treated with hot 
dilute hydrochloric acid to remove iron and nickel hydroxides, and is finally dried at 
105° C. Different varieties of graphite possess different degrees of resistance to 
oxidation, so the method is not absolutely reliable. The authors have been able to 
detect the presence of 20 per cent, of graphite mixed with the insoluble carbonaceous 
matters of pitches. In practice, however, the proportion of graphite, if present in 
sufficient quantity to have any appreciable lubricating value, will be considerably 
more than 20 per cent, of the insoluble carbon of the pitch, J. F, B. 

Gum from Bombax Malabrieum. P. P, Phillips. (7. Soc , Ghem. Bid 
1911, 30, 469-471.)—The Bombax malabrieum (vern., semul ), the red, silk-cotton tree 
order Malvacea, yields a gum which exudes only from those portions of the bark 
which have been injured by decay or the attacks of insects (chiefly termites), but 
not from incisions in the healthy bark. The gum, known as mocherus, is sold in the 
form of brittle, mahogany-coloured tears, hollow in the centre. When powdered 
and treated with water, it swells up and yields a reddish-brown liquor, from which 
alcohol precipitates a little gum; the main bulk of the material is, however, in¬ 
soluble in water. The gum leaves on incineration about 8 to 9 per cent, of ash. 
An extract obtained by boiling the gum for four hours with water gave many of the 
characteristic reactions of tannin. It gives a green coloration with ferric chloride, 
changing to purple on the addition of very dilute ammonia. It precipitates gelatin, 
and bromine water produces a copious yellow precipitate. The powdered gum 
dissolves almost completely in solutions of caustic alkalis. From its reactions, it is 
evident that the gum contains a considerable proportion of tannin, having the 
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properties of a catechol tannin. On dry distillation of the gum, catechol could he 
detected in the distillate. During distillation, a pinewood shaving, moistened with 
hydrochloric acid and placed near the mouth of the receiver, was instantly coloured 
violet* On hydrolysis of the gum with boiling dilute hydrochloric acid, a red- 
coloured solution is obtained, with an insoluble residue having the colour of crimson 
lake. This colouring matter is only moderately soluble in alcohol; it does not 
possess the solubility generally attributed to the phlobaphenes. After removal of 
the tannins by lead acetate, the hydrolysed extract reduces Fehling’s solution. 

J. F. B. 

Hydrargyrometrie Analyses. L. Rosenthaler. (Arch, Pham., 1911, 249, 
253-259.)—Since mercuric nitrate gives a large number of reactions which yield 
undissociated or insoluble mercury compounds, it may be employed for volumetric 
analyses in many eases in preference to silver nitrate, using Volhard's method. The 
solutions required are: mercuric nitrate, ammonium thiocyanate, ferric am¬ 

monium sulphate, and concentrated nitric acid free from nitrous acid. An excess of 
mercuric nitrate is added to the liquid to be titrated, the mixture is shaken, and 
2 c.c. of saturated ferric ammonium sulphate solution are added, together with 
sufficient nitric acid to produce perfect deeolorisation. The liquid is then titrated 
back with thioeyanate until the red colour is established. The changes are not 
quite so sharp as in titrations of silver nitrate, but may be made sharper by 
saturating with sodium or potassium nitrate free from chlorides. Good results are 
obtainable in the estimation of hydrocyanic acid and cyanides, bromides, iodides 
{ e.g. 9 ferric iodide in pharmaceutical preparations). The method is available for 
the estimation of hydrocyanic acid in presence of benzaldehydecyanhydrin, but not 
for the estimation of the combined hydrocyanic acid in the latter; it also cannot be 
used for the estimation of chlorides, since mercuric chloride is dissociated to a con¬ 
siderable extent in solution. J. F. B. 

Oil from Seeds of the Ash-Tree. W. Bach. (Ghem. Zeit, 1911, 35, 478.)— 
The crushed seeds of the ash-tree yielded, on extraction with ether, 9*7 per cent, of a 
brownish-yellow thick oil with an odour recalling that of tea. It formed a semi-solid 
mass in the elaidin reaction, and in its drying properties resembled sunflower and 
soya bean oils, A film exposed on glass at the ordinary temperature was not com¬ 
pletely dry after fourteen days. The filtered oil became turbid at 27*1° C., and 
gave the following values : Sp. gr., 0*9181; saponification value, 168*5; iodine value, 
129*5; Reieheri-Meissl value, 1*68; insoluble fatty acids, 85*1 per cent. ,* uns&poni- 
fiable matter, 5*5 per cent. Fatty acids ; Neutralisation value, 181*7 ; iodine value, 
125*8 ; melting-point, 36*8° C.; and solidification-point, 28*6. The fresh oil contained 
1*71 per cent, of free fatty acids (calculated as oleic acid). C, A. M. 

Rice OR. M. Tsiyimoto. (Chem. Rev, Fett- u, Harz-Ind 1911, 18, 111-112.)— 
A sample of commercial rice oil, obtained by extracting the crushed rice with 
light petroleum, was of a greenish-yellow colour, and had the following character¬ 
istics: Sp. gr. at 15° C., 0*9273; acid value, 34*75; saponification values, 184*87; 
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iodine value (Wij’s), 107*6; [n] D20 ° Ctt 1*4742. Fatty acids: Sp. gr. at 100° C. 
0*8528 (without unsaponifiable matter, 0*8523); melting-point 30*5° C, (without 
unsaponifiable matter, 82*5° C.); neutralisation value, 183*72 (and 197*66); and 
iodine value, 109*47 (and 107*82), The unsaponifiable matter (4*78 per cent.) yielded 
a phytosterol melting at 136° to 137° 0. The fatty acids, examined by the usual 
method, were found to consist of approximately 20 per cent, of palmitic acid, 45 per 
cent, of oleic acid, and 35 per cent, of an isolinolic acid which yielded a sativic acid 
melting at 158*5° to 159° C., instead of the usual 173° to 174° 0. The mixed 
fatty acids gave no insoluble bromide. 0. A. M. 


Niger-Seed Oil. K. Utz. (Ghem . Bev. Fett-u . Harz,-Ind 1911,18, 106-107.) 
—Samples of crude and bleached niger-seed oil gave the following analytical values: 


Niger-Seed Oils. 


' 

Sp. Gr. 
at 15° C. 

Acid 

Value. 

Saponifica¬ 

tion 

Value. 

Iodine 
Value. ! 

Reichert- 

Meissl 

Value. 

1 Refraction 
Md15° C. 

Unsaponi¬ 
fiable 
Matter. 
Per Cent. 

Crude oil 

Bleached oil 

0-9252 

0-9250 

S-70 

0-45 

123-5 

217-8 

1268 

1140 

0-88 

3-85 

1-4768 

1-4764 

1-26 

0-53 


Patty Acids. 



Melting-Point, u U. 

Iodine Value. 

Refraction [«]d 40 u O. 

Crude oil ... 


i 

28-2 

113-8 

1-4605 

Bleached oil 

— 

... 

27-8 

102-3 

i 

1-4605 


The sample dried very slowly, even at 100° C., and in this respect did not agree 
with Allen’s statement that niger-seed oil dried rapidly at that temperature. 

C. A. M. 

Soya Bean OO. C. Oettinger and F. Buchta. (Zeitsch. angew . Ghem., 
1911, 24, 828-829).—Samples of crude and refined soya bean oil gave the following 
results on analysis. The figures for the saponification and iodine values and melting- 
points of the fatty acids differ widely from those previously published. The 
solidification-point ( + 8° to +16° G.) given by De Negri and Fabris, and copied in 
many textbooks, is evidently due to a clerical error: 
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Oils. 


t 

Soya Bean 
Oil. 

; Solidification- 
Point. 

| : 

; ; 

S P- Gr - : : Saponi- 

at i v -jC : fieation 

15= C. Value ' Value. 

■ 

Iodine 

Yalue. 

Hehner 
i Yalue. 

i 

Reichert- E ^ e ' 

*** Index at fjl 
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c a 



| 
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Finest 

-8 to - 16 

0-9255 i 0-0 192-9 

135-0 

! 95*95 

0-45 1-4755 0-59 

Common .. 

- S to -16 

0-92461 0-41! 192-4 

132-9 

; 96-01 

0-50 1-4750 0-54 

Crude 

: - 8 to -16 

0'9265! 5-2 ■ 194-0 

135-0 

i 95-85 

0*56 1*4755 0-39 

! 

i : 



Fatty Acids. 





; Melting-Point. 

| Solidification- 1 Refractive Index 

i Point. j at 27 *5° C. 



c 0. 

I 

°c. 

i 

Finest 

... ... 

... ; 26 

j 

22 

1*465 

Common 

... ... 

26 

1 

22 

! 1-465 

Crude 

. 

... i 26 


22 

1-465 


c. a. m. 


Detection of Train Oil in Oils, Fats, and Soaps. J. Mareusson and 
H. V. Huber* (< Seifemieder-Zeit 1911, 38, 249-251; through Chem. Zentralbl, 
1911,1., 1448.)—The following simplified modification of Lewkowitsch’s method is 
recommended: The separated fatty acids (10 grins.) are shaken in a stoppered 
cylinder with 200 c.e. of a bromine solution (1 part bromine, 28 parts acetic acid, 
4 parts nitrobenzene). If no precipitate appears after standing an hour, the sample 
is free from train oil and from drying vegetable oils. If a precipitate appears, the 
mixture is allowed to stand another hour, and then filtered, using a small filter- 
plate and paper. The precipitate is washed on the filter with ether, weighed, and 
reduced to powder. It is then heated for half an hour under a reflux condenser 
with 50 times its weight of benzene, which dissolves the hexabromide of linolenic 
acid. Complete solution shows absence of train oil in the sample; but if anything 
remains undissolved, it is filtered off with the use of a hot-water jacketed filter, 
dried, and its melting-point determined. If it blackens, but remains unmelted at 
200° C., it may be taken to be the octobromide characteristic of the train-oil group. 
If it melts lower than this (hexabromolinolenic acid melts at 175° to 180° G. without 
decomposition), it is re-extracted with hot benzene, and its melting-point re-deter- 
mined. If, instead of soaps, oils have to be examined, these may be treated direct 
with Halphen’s bromine solution. If no precipitate forms, train oil is absent; but 
if one forms, the experiment must be repeated on the separated fatty acids, as no 
convenient solvent is known for separating the brominated glycerides of train oil 
from those of vegetable drying oils. G. C. J. 
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Causes of Loss of Phosphoric Acid on Incineration in Presence of 
Organic Matter. E. Fleurent and L. Levi. {Bull Soc. Ghem ., 1911 [iv.], 9, 
379-393.)—There are at least three causes of loss of phosphoric acid when organic 
matter containing it is burnt. Of these, the reduction of a portion of any acid 
phosphates present and combustion of the resulting phosphorus with escape of 
phosphorus pentoxide has long been recognised and met to some extent by addition 
of alkali. Addition of sufficient alkali also tends to negative the second cause 
of loss—namely, the expulsion of phosphoric acid from its compounds by silica; 
but the addition of solid caustic lime, as is sometimes practised, has but little 
effect in preventing either of these causes of loss, as it cannot be brought into 
sufficiently intimate contact with the substance undergoing incineration. A third 
cause of loss is in some way connected with the fatty constituents of the organic 
matter, and in some animal matter the loss due to this cause alone may exceed 
25 per cent. 

So far as the estimation of total phosphorus is concerned, all the above diffi¬ 
culties may be surmounted by destruction of organic matter in the wet way, either 
by means of sulphuric acid alone, or, preferably, by the successive action of fuming 
nitric acid and sulphuric acid. But if it be desired to make an exhaustive analysis 
of the ash of any organic body, incineration becomes necessary, and the authors have 
worked out the following method : The organic matter is first freed from fat or oil 
by extraction with ether, It is then carbonised at a low temperature in a closed 
crucible. The earbonised mass is pulverised, returned to the crucible, and moistened 
with a known quantity of lime-water, milk of lime, or baryta solution. Working on 
10 grms. of substance, it suffices to add 0-05 grm. lime for each 1 per cent, of phos¬ 
phoric anhydride possibly present. After evaporating to dryness, the contents of the 
crucible are transferred to one or more boats, which are placed in a combustion- 
tube in a furnaee, and raised to a low red heat whilst a current of carbon dioxide 
is passed through the tube. The stream of carbon dioxide is then replaced by a slow 
one of oxygen, when a white ash containing the whole of the phosphoric acid and 
chlorine of the original organic matter is obtained. When combustion is complete, 
the temperature is raised for a few minutes to decompose any calcium carbonate. 
In estimating the total ash or its lime content, account must, of course, be taken of 
the weighed quantity of lime used in the process. G. 0. J. 

Colorimetric Method fop the Estimation of the Molecular Weight of 
Polysaccharides. L. Waeker. (Zeitschr. /. physiol Ghem., 1911, 71, 143-152; 
through Ghem. Zentralbl, 1911,1., 1380-1381.)—The principle of the method has been 
described in earlier papers (Analyst, 1908, 33, 131; 1909, 34, 410). It is now 
found that it is unnecessary to have recourse to the inversion method, so long as 
substances of the general formula (C 6 H I0 O 3 ) n H 2 O are being investigated. The colour 
intensity is not exactly proportional to the number of carbohydrate residues present, 
but the error involved by assuming it to be so is less than 2 per cent., when the 
comparison is made between polysaccharides of 4 and 10 hexose residues,- and this 
error is negligible in a determination of molecular weight. Laevulose and poly¬ 
saccharides yielding laevulose on hydrolysis are exceptional, and give rise to colours 
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of greater intensity than are required by theory. The latest directions for carrying 
out the test, which differ notably from those given earlier (Analyst, 1908, 33, 131), 
are as follows: To each of sixteen cylinders of equal diameter (about 30 mm.) a 
measured quantity of a 0*01 per cent, solution of a carbohydrate of known complexity 
'(say lactose) is added, the quantities varying from 0*5 c.c. to 8 c.c. Enough water is 
added to bring the contents of each cylinder up to 10 c.c., and then 2 c.c. of 2 per 
cent, p-phenylhydrazine sulphonic acid and 2 c.c. of caustic soda solution (1:2) are 
added. In another cylinder 2*5 c.c. of a 0*01 per cent, solution of the carbohydrate 
to be tested are treated in a similar manner and the colour comparison made at the 
expiration of four hours, during which the contents of the cylinders are frequently 
agitated. G, C. J. 

Polapimetric Estimation of Sugar by the Method of Jolles. B. Bardach 
and S. Silbepstein. (Zeitsch UntersucK Nahr . Gemissm 1911, 21, 540-543.)— 
If air be admitted to the vessel during the heating of the sugar with the alkali in a 
thermostat, much less discoloration occurs, and it is therefore possible to employ 
more concentrated solutions and to polarise the liquid in a 200 mm. tube without 
dilution or treatment with lead acetate, etc. Experiments with solutions of dextrose 
(0*5 to 5 per cent.) showed that after twenty hours' heating there was invariably 
laevorotation, so that in applying the method an empirical value of - 0*25° is taken 
as the end of the reaction. A measured quantity of the sugar solution under exam¬ 
ination is mixed with sufficient f sodium hydroxide solution to render the alkalinity 
of the liquid deeinormal. The solution is polarised, and an aliquot portion placed 
in a beaker 8 to 10 cm. high by about 5 cm. in diameter, and heated uninterruptedly 
for twenty hours in a thermostat maintained at about 37*5° C. (36° to 39° C.). The 
liquid is then cooled, made up to its original volume and again polarised. The 
proportion of dextrose (D) in mixtures of dextrose and sucrose may be found by 
means of the formula D = A-B-0*25—and that of the sucrose (S) by the formula 
S = B 4-0*25, where A represents the polariscope reading before, and B that after 
the action of the alkali. The results tabulated show that the method is accurate 
(c/. Analyst, 1911, 28). C. A. M. 

Estimation of Rubber as Tetrabromide. Decomposition of the Bromide 
by Nitpie Acid. D. Spence, J. C. Galletly, and J. EL Scott* (Ghmnd-Zeit^ 
1911,25,801-803; through Chem. Zentralbl, 1911,1, 1451-1452.)—When caoutchouc 
tetrabromide is decomposed by nitric acid, some bromine is lost, even when silver 
nitrate is present in excess, and when the initial concentration of nitric acid is kept 
lower than is specified by Budde in describing his process. The loss of bromine in¬ 
creases with increasing acid concentration, and appears to depend in part on factors 
which cannot be controlled. Working with much weaker acid than Budde recommends, 
the authors find that the unavoidable loss of bromine and corresponding error in the 
caoutchouc determination is about 2 per cent. Eollowing Budde’s directions more 
closely, the results are even lower. G. C. J. 
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INORGANIC ANALYSIS. 

Titration of Alkali Carbonates in Presence of Alkali Hydroxides or 
Bicarbonates. J. Tillmanns and 0. Henblein. ( Zeitsch . angew. Chem 1911, 
24, 874-876.)—It is shown that the separate estimation of alkali hydroxide and 
carbonate or of carbonate and bicarbonate by titration with acid in two stages, using 
phenolphthalein as indicator in the first stage and methyl orange in the second, may 
give rise to inaccurate results. Though there may be no visible escape of carbon 
dioxide during the first stage of the titration, variable amounts of carbon dioxide do, 
in fact, escape, and the titration should be conducted in stoppered flasks, the stoppers 
of which should be replaced and the contents shaken after each small addition of 
acid. In this way more accurate results may be obtained. 

An alternative method which gives equally good results is to titrate one portion 
of the solution, using methyl orange as indicator. To a second and equal portion 
there is then added the volume of standard acid required in the methyl orange 
titration; but, instead of using methyl orange, phenolphthalein is added to this 
portion, and the carbon dioxide is titrated against standard caustic alkali, using a 
stoppered flask, as already described. G. C. J. 

MieFOchemical Test for Aluminium by Means of Caesium Chloride. 
N. Schoorl. ( Zeitsch . anal . Chem. } 1911, 50, 266-267.)—Pure caesium chloride, 
when added to dilute solutions of aluminium in sulphuric acid, does not give rise to 
crystals of caesium alum. If, however, the caesium chloride be mixed with a minute 
proportion of finely powdered caesium alum (1:1,000,000), the formation of relatively 
large crystals of caesium alum is rapid. G. C. 

Estimation of Arsenic in Pyrites. G. Hattensaur. {Oesterr. Zeitsch. /. 
Berg.- u. Hiittenwesen, 1911,59, 175-178; through Chem. ZentralbL , 1911, I., 1378.)— 
12-5 grms. pyrites contained in a tall beaker are covered with 10 c.c. water and 1 c.c. 
sulphuric acid, and nitric acid is added gradually till frothing ceases. The mixture 
is evaporated to a syrupy consistency and then dissolved in boiling water. If the 
residue is other than white, the solution is decanted into a 250 c.c. flask and the 
residue is then treated with aqua regia. After evaporating the excess of acid, 
the solution and white residue are transferred to the 250 c.c. flask, which is filled 
to the mark, and the contents shaken and filtered. Into 200 c.c. of the filtrate 
(corresponding to 10 grms. pyrites) hydrogen sulphide is led until the precipitate 
coagulates, leaving the supernatant liquor clear. The sulphides of arsenic and 
copper (and antimony if present) are filtered off and the arsenic sulphide dissolved 
by digestion with ammonium carbonate. The filtered solution is evaporated on the 
water-bath after addition of some nitric acid. It is then diluted, an excess of silver 
nitrate added, and the solution exactly neutralised with ammonia, and warmed. 
The precipitate of silver arsenate is filtered off and washed with cold water till the 
washings are free from silver. Finally, the precipitate and filter are dried at the 
month of the muffle and cupelled with lead. The arsenic in the pyrites is then 
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calculated from the weight of the silver, after correction for cupellation loss and for 
any silver in the assay lead. G. C. J. 

Estimation of Arsenie in Schwemfurt Green- A. Heidusehta and 
A. Benss. (Zeitsch, anal. Chem ., 1911, 50, 269.)—The sample (0*5 grin.) is mixed in a 
.150-200 c.c. round-bottomed flask with 5 grm. of ferrous sulphate in small crystals 
\and 60 c.c. of fuming hydrochloric acid. The mixture is distilled, and, after passing 
up through a spraytrap, the vapours are led down into a 700 e.c. Erlenroeyer flask 
provided with a double-bored stopper, the second hole of the stopper carrying a 
Peligoi-tube. Flask and Peligot-tube contain caustic potash solution, about 40 grms. 
of EOH in all, and the flask stands in ice-water, When three-quarters of the acid 
has been distilled, the apparatus is disconnected and the flame withdrawn. The 
cooled distillate is neutralised with hydrochloric acid, a considerable quantity of 
sodium bicarbonate is added, and the arsenic titrated with iodine as usual. 

G. C. J. 

Method of Measuring the Degree of Vitiation of the Atmosphere. 
H. Henriet and M. Bouyssy. (Comptes rend 1911, 152, 1180-1181-)— Since the 
animal excretory products to which the vitiation of air is due are all reducing bodies, 
a measurement of the reducing capacity of the air affords an index of its degree of 
purity. These excretory products may all be condensed simultaneously with the 
moisture in the air, so that by condensing a given volume of moisture, calculating the 
corresponding volume of air, and estimating the reducing substances in the condensed 
water, comparative values are obtained. For the condensation, the authors use a 
conical nickel vessel holding about 3 litres, within which is fitted another vessel con¬ 
taining a mixture of ice and salt. From the volume of the liquid condensed upon 
the cylinder the corresponding volume of air is calculated by means of the formula: 

m (1 + at') 76 
ad 7~’ 

where v represents the volume of the mixture of air and water vapour at t° 0. and 
at the pressure H; m, the weight of th^ vapour; a, the weight of 1 c.c. of air; 
d, the sp, gr. of the vapour, and / its tension. Beducing the volume of the mixture 
to 0° C. and a pressure of 760 mm .: 

1 mH 1*243 mH 

0 ~53T” ~T' 

For estimating the reducing substances, 5 grms. of the condensed water vapour 
are boiled for five minutes in a 50 c.c. flask with 10 c.c. of a reagent containing 
316 mgrms. of potassium permanganate and 425 mgrms. of pure chromic anhydride 
per litre. The liquid is then cooled, treated with 10 c.c. of a solution containing per 
litre 10 grms. of ferrous ammonium sulphate and 10 c.c. of pure sulphuric acid 
(sp. gr. 66° Be.), and titrated with potassium permanganate solution. A blank 
estimation is made without the condensed moisture, and the difference between the 
two results gives the amount of permanganate corresponding to the reducing 
substances derived from the air. The result is calculated into the number of 
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mgrms. of oxygen per 100 cubic metres of air. In this way the following results, 
were obtained : Atmospheric air (Montsouris Park), 1; air from vicinity of Hotel 
de Ville, 10; from room containing animals (rabbits, monkeys, etc.), 13; printing 
works, 13; badly ventilated office, 11; badly ventilated passage, 17; and dress¬ 
makers’ workroom, with windows shut, containing twenty workpeople, 21. 

C. A. M. 

Quantitative Separation of Barium, Strontium, and Calcium. J. L. M. 
van der Horn van den Bos. ( Chem . Weekblad, 1911, 8, 5-10; through Chem. 
Zentralbl 1911, 1., 1379-1380.)—The diluted solution, acidified with acetic acid, is 
heated to boiling, and a slight excess of ammonium chromate solution added drop by 
drop, stirring continuously. When cool, the liquid is decanted through a Gooch 
crucible, and the precipitate washed three or four times by decantation with hot 
water containing acetic acid and ammonium chromate. The precipitate of barium 
chromate is finally transferred to the crucible, and washed with warm water until 
the filtrate gives but a faint coloration with silver nitrate ; the barium chromate is 
gently ignited and weighed. To estimate the strontium in the filtrate, this is 
evaporated to dryness, a little water added, and the solution rendered neutral or 
faintly alkaline by means of ammonia. A little ammonium chromate is next added, 
and the solution taken almost to dryness. When cool, the residue is treated with 
50 per cent, alcohol, which is then decanted through a Gooch crucible, and this 
treatment repeated several times ; finally, the strontium chromate is transferred to 
the crucible, and washed with strong alcohol. The crucible is dried at 80° to 90° C. 
and weighed. 

The above method may be made volumetric as follows : The solution, containing 
perhaps 0*3 grin, combined barium and strontium, is diluted to about 300 c.c,, heated 
to boiling, and acidified with 10 to 15 drops of acetic acid, and then there is added, 
drop by drop, 50 c.c. of 5 potassium bichromate, which has been exactly converted into 
the normal chromate by the addition of ammonia. When cool, the mixture is made up 
to 500 c.c. and filtered. To 100 c.c. of the filtrate potassium iodide and hydrochloric 
acid are added, and the liberated iodine is determined by means of thiosulphate; the 
difference between the amount of iodine thijs found and that corresponding to 10 e.c. of 
§ bichromate is the measure of the barium. Another 350 c.c. of the filtrate is evapor¬ 
ated nearly to dryness, a further 10 c.c. of § bichromate is added, and the solution 
neutralised and evaporated nearly to dryness; the residue is triturated with 50 per 
cent, alcohol, and transferred with more 50 per cent, alcohol to a 250 c.c. flask, which 
is filled to the mark. The contents of the flask are shaken from time to time during 
half an hour, and then filtered. To 100 c.c. of the filtrate potassium iodide and 
hydrochloric acid are added, and the liberated iodine is determined by means of 
thiosulphate, and calculated back to chromic acid. The difference between the 
amount of chromic acid thus found and that present in solution before the treatment 
with alcohol rendered the strontium chromate insoluble is the measure of the 
strontium. Finally, calcium is precipitated as oxalate in the filtrate from strontium 
chromate, and estimated volumetrically by means of permanganate. 


g. a j. 
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Racemic Acid as a Reagent (Precipitant of Calcium and Strontium). 
A. Kling. {Bull. Soc . Chim., 1911 [iv.], 9, 355-361.)—When a 10 per cent, solution 
of racemic acid is added to even very dilute (1 : 10,000) solutions of calcium or 
strontium acetate, a visible crystalline precipitate forms in a few seconds. Though 
barium racemate is but sparingly soluble, even a 5 per cent, solution gives rise to no 
visible crystals under several hours when tested in a similar manner. Racemic acid 
is therefore a delicate test for calcium or strontium in presence of much barium. 
The reaction cannot be made use of to separate calcium and strontium from barium, 
as some barium is always carried down with the racemate of calcium and strontium. 

The reaction, is however, of service for the estimation of calcium in presence 
of aluminium, iron, magnesium, phosphoric or citric acid. To the solution, which 
should preferably contain 0*2 to 0*3 grm. calcium in 100 c.c., 10 c.c. of an acid 
solution of sodium acetate (10 per cent, sodium acetate, 10 per cent, acetic acid) is 
added, and this is followed by 10 to 20 c.c. of a 10 per cent, solution of racemic acid. 
Precipitation is complete within half an hour, at the end of which period the 
precipitate is filtered off, washed with cold water, and either ignited and weighed as 
oxide, or dissolved in hot dilute sulphuric acid, and titrated against permanganate. 
In presence of iron or aluminium the precipitation is incomplete, unless a large excess 
of alkaline racemate or tartrate is present. The author adds ten to fifteen times as 
much sodium tartrate as corresponds to the whole of the iron and aluminium before 
adding the racemic acid. In presence of iron, aluminium, or magnesium, the 
precipitate is liable to contain notable traces of these elements, and resolution in 
hydrochloric acid and re-precipitation by sodium acetate and a little racemic acid is 
necessary to obtain the best results, which are accurate within 1 per cent. 

Strontium may be estimated similarly in presence of phosphates and citrates, 
but not in presence of much iron and aluminium, which render the precipitation far 
from complete, even when large additions of sodium tartrate are made. 

G. C. J. 

Estimation of Very Small Quantities of Bromine in Presence of Chlorides 
and Iodides. H. Baubigny. (Bull Soc . Chim ., 1911 [iv.], 9, 352-354.)—The 
author refers to his own earlier work (Conipt. rend 1897, 125, 527, 607; 1899, 128, 
1160, 1236) in refutation of Clausmann’s contention (Analyst, 1911, 241) that 
small quantities of bromine cannot be estimated accurately by gravimetric methods. 
Por quantities of the order of 0*01 mgrm,, a colorimetric method such as Clausmann’s 
must necessarily be employed; but, if sufficient material is available, the author 
would prefer to take 10 grms., or even more, if such quantity rendered the use of a 
gravimetric method possible. Por quantities of the order of 5 mgrms., the author’s 
method gives results which are never above the truth, and never more than 
0*1 mgrm. low. G. C. J. 

Estimation of Chlorides, Chlorates, and Perchlorates in the Presence 
of Each Other. Marqueyrol. (Ann. Chim. anal appl, 1911, 16, 167-168.)—The 
method is based upon the fact that hot nitric acid liberates chlorine quantitatively 
from chlorides, and decomposes chlorates with the formation of nitrates, but does 
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not affect perchlorates under the same conditions. Chlorides are detected in the 
usual way, whilst the presence of chlorates is indicated by the yellow coloration of 
the liquid and characteristic odour of the chlorine vapours' produced on introducing 
a little of the substance into strong sulphuric acid. In testing for perchlorates the 
solid substance is gently heated on a sand-bath with an excess of pure nitric acid 
(sp. gr. 1-33 to 1*38) to decompose chlorides and chlorates, the dry residue fused with 
sodium carbonate and potassium nitrate, the mass dissolved in dilute nitric acid, and 
the solution tested with silver nitrate. For a quantitative estimation the chloride is 
determined in the usual manner. The total chlorine is then estimated in the mass 
obtained by fusing the original substance with ten times its weight of a mixture of 
sodium carbonate and potassium nitrate; and finally the chlorine of the perchlorates 
is estimated in the residue left after destruction of the chlorides and chlorates with 
nitric acid. G. A. M. 

Estimation of Copper in Pyrites and in Burned Pyrites. W. N. Iwanow. 

{Chem. Zeit , 1911, 35, 551.)—A portion of the copper in burned pyrites obstinately 
resists solution by means of nitric acid, but the whole of the copper in either pyrites 
or burned pyrites may be obtained in solution, suitable for electrolysis, as follows: 
The finely ground sample (3 grms.) is mixed with an equal weight of reduced iron, 
and the mixture placed in a thin-walled glass tube, 7 cm. x 1 cm. and closed at one 
end, and covered with a little reduced iron. The tube and its contents are maintained 
at a low red heat for a few minutes by means of a Bunsen burner. The still hot tube 
is placed in a 250 c.e, Erlenmeyer flask and cracked by means of a few drops of 
water. When cool, 50 c.c. of hydrochloric acid are added and the flask placed on the 
water-bath for half an hour, or until the iron is wholly dissolved. Some of the 
copper will separate as sulphide, and the rest is precipitated by means of hydrogen 
sulphide. The separated copper sulphide is filtered off with the sand, etc,, washed, 
and dissolved in nitric acid. The solution is neutralised with ammonia and electro¬ 
lysed, with or without separation of the iron. The results agree well with those 
obtained by Lunge’s method, and are sometimes higher. G-. G. J. 

Valuation of Higher Oxides of Lead. A. Chwala and H. Colie. (. Zeitsch . 
anal. Chem 1911, 50, 209-249.)—The authors have experimented with all the many 
iodometric methods which have been proposed for the valuation of minium and lead 
peroxide, and conclude that these methods should be abandoned. The sources of 
error in several of them have been fully traced, and it is shown that satisfactory 
results cannot be expected even with red lead, which lends itself better to estimation 
by these methods than does the peroxide, unless the titration takes place in strongly 
acid solution. It is also shown that the presence of acetates of the heavy metals 
may lead to notable errors, and generally that methods which depend on the 
liberation of iodine from iodide by strong oxidising agents in presence of organic 
substances are untrustworthy. 

. The method of Lux is much more trustworthy, but it occasionally gives rise to 
low results, the cause of which has been traced to too long boiling with nitric acid. 
Better results are obtained by the following method, which avoids this source of 
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error, and dispenses with the use of sulphuric acid. To 1 to 2 grins, of the sample, 
100 c.c. of f-nitric acid, and 25 e.c. of f-oxalic acid are added, and the mixture is 
heated to boiling for ten to fifteen minutes, or until decomposition is complete. The 
solution is then titrated with x or | permanganate (at 70 to 80° C.), which is added 
-as quickly as possible, a preliminary experiment to determine the approximate 
quantity facilitating this. G. G. J. 

Estimation of Lead in Alloys containing Antimony and Tin. A. G. 
Blakeley and E. M. Chance. (/. Soc . Chem. Ind. 9 1911,30, 518-519.)—The authors 
have adopted a method combining the procedure of Rossing (see Treadwell and Hall, 
Second Edition, II., p. 220) for the separation of the lead and other insoluble 
sulphides, with A. H. Low’s dichromate method (“ Technical Methods of Ore 
Analysis,” Third Edition, p. 331), after converting to sulphate and dissolving the lead 
salt in sodium acetate solution. 

Half a gram of the 'finely divided alloy (or an amount containing 0*3 grm. lead) 
is dissolved in the minimum quantity of aqua regia, or 5 : 1 hydrochloric acid and 
potassium chlorate, and the solution evaporated to a pasty consistency on the water- 
bath. Five c.c. of strong hydrochloric acid are run in, the mixture warmed, and 
15-20 c.c. of water and a. few crystals of tartaric acid added. The liquid is treated 
with a slight excess of sodium hydroxide solution (20 per cent.), and any precipita¬ 
tion disregarded. After now adding 50 c.c., or an excess, of sodium sulphydrate (50 per 
cent, solution saturated with hydrogen sulphide and filtered) the solution is warmed 
gently on a water-bath, with occasional stirring, during half an hour. The sulphides 
are flocculent and subside readily. The precipitate is washed by decantation with 
hot water containing 10 c.c. of the sodium sulphydrate solution per litre, and trans¬ 
ferred to the filter, the washing being continued till 15 c.c. of the filtrate give no 
coloured sulphides on acidification with acetic acid. The filter and precipitate are 
boiled in a Jena flask with 25 c.c. of nitric acid (2 : 3) until no black particles 
remain, when 15 to 20 c.c. strong sulphuric acid are added, and the boiling continued 
till the carbonaceous matter is dissolved and the liquid is of a caramel colour (in 
about five minutes). After cooling somewhat, OT to 0*2 grm. of potassium perman¬ 
ganate is cautiously added and the heating continued, the addition of permanganate 
and the heating being repeated till the solution turns slightly pink or green. The 
solution is again boiled after cooling and addition of 50 c.c. of water, and sulphurous 
acid or sodium bisulphite solution added till the colour is discharged. The solution 
is kept hot for fifteen minutes, cooled to room temperature, 25 c.c. alcohol added and 
filtered. The sulphate is washed with dilute sulphuric acid (10 per cent.), and 
finally with one quantity of cold water, the precipitate being kept largely in the flask. 
The precipitate is washed into the flask with a boiling solution of sodium acetate 
^90 grins, lead-free sodium acetate and 8 c.c. of glacial acetic acid per litre), removing 
every trace of sulphate from the filter-paper, and the liquid, after addition of more 
sodium acetate solution, warmed till the sulphate is completely dissolved and a 
clear solution results, A persistent turbidity indicates an incomplete sulphide 
separation. Sodium hydroxide (20 per cent, solution) is now added drop by drop 
till the precipitate just formed does not disappear. If the amount of lead is small, 
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it is best to add phenolphthalein and then the alkali till a pink colour is produced. 
Acetic acid is then added cautiously till the solution just clears or the pink colour 
is discharged. Ten c.c. of potassium dichromate (10 per cent.) is next added, the 
liquid boiled gently for one or two minutes till the deep orange precipitate settles on 
removing the source of heat. The liquid is filtered and the precipitate washed ten 
times with 5 to 6 c.c. each of a hot dilute sodium acetate solution (50 c.c. cold 
saturated solution diluted to 1 litre). The precipitate is now again washed back 
into the flask with dilute hydrochloric acid (1 : 2), and the washing continued till all 
traces of lead chloride are dissolved and no colour remains on the filter. The 
filtrate is diluted with water to about 300 c.c., 2 c.c. of potassium iodide (50 per cent, 
solution) added, the solution gently mixed, and the free iodine titrated immediately 
with ^ sodium thiosulphate solution, using starch-water as indicator. The thio¬ 
sulphate is standardised on pure lead foil, treated with nitric and sulphuric acids as 
before, and the sulphate dissolved, etc., as described. Bismuth in small amounts does 
not interfere with the accuracy of the method, as it remains in solution as sulphate 
when the lead sulphate is filtered off. Larger amounts (several units per cent.) of 
bismuth are liable to cause the contamination of the lead sulphate with an indefinite 
quantity of basic sulphate of bismuth. The bismuth may be detected during the 
neutralisation of the acetate solution by the failure of the white precipitate to 
re-dissolve in excess of acetic acid (see Low’s “ Ore Analysis,” Third Edition, p. 334). 

A. R. T. 

Rapid and Accurate Method for Estimation of Manganese. F. J, 
Metzger and L. E. Marrs. (7. Ind. Eng . Chem. 9 1911, 3, 333-335.)—Hille- 
brand pointed out (£7.$. G-eol. Survey , Bulk, No. 422, 162) that manganese was a 
disturbing factor in the determination of ferrous iron in rock by the sulphuric-hydro¬ 
fluoric acid method, and that the (positive) error was highest when much hydro¬ 
fluoric acid was present. This suggested to the authors that, in presence of sufficient 
hydrofluoric acid, mangauese might react quantitatively with permanganate, and 
this is found to be the fact, all the manganese after the reaction being proved to be 
in the trivalent form. The value of the permanganate solution in terms of iron 
multiplied by 0*7868 gives, therefore, the value in terms of manganese. The 
titration is made in presence of 10 c.c. sulphuric acid (1 : 2), 25 c.c. of hydrofluoric 
acid and 5 grms. of ammonium fluoride. The total volume of the solution should be 
100 to 150 c.c., and convenient beakers for the titration may be made by cutting off 
the tops of the ordinary ceresin bottles in which hydrofluoric acid is supplied. When 
a solution of pure manganese sulphate, standardised gravimetrically, is titrated with 
approximately ^ permanganate, the results are accurate to 1 drop of permanganate,, 
or 1 in 400 when 30 mgrms. of manganese, corresponding to about 20 c.c. perman¬ 
ganate is present. The end-point is slightly masked by the brown colour of manganic 
salts, if more than 40 mgrms. manganese is present. Ferric salts are without 
influence on the results, or on the sharpness of the end-point. 

The method was applied to twelve analysed samples of steel and two of iron, 
supplied by the U.S. Bureau of Standards. One gram of each sample was dissolved 
in 10 c.c. nitric acid (1 : 1), and to the slightly cooled solution 1 grm. of ammonium 
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persulphate was added. When effervescence ceased, the solution was boiled for a 
few seconds, and then evaporated to dryness, not baked. The residue was taken up 
in 20 c.c. of sulphuric acid (1 : 2) and 30 c.c. of water, and the mixture boiled until 
a clear solution was 'obtained. The cooled solution was transferred to a ceresin 
beaker, 25 c.c. hydrofluoric acid and 5 grms. ammonium fluoride added, and the 
titration with permanganate proceeded with. The results were in every case 
higher—in some notably higher—than those supplied with the samples by the 
Bureau of Standards, but the authors think their own numbers are to be preferred, as 
their method involves no precipitation or filtration whereby manganese may be, and* 
in their opinion, probably is lost when following other methods. If agreement with 
other workers is more important than absolute accuracy, however, the permanganate 
can be standardised on an analysed sample. 

The use of both nitric acid and persulphate is necessary to oxidise the combined 
carbon of iron and steel. The graphitic carbon of cast-iron is almost without 
influence, but the authors filter it off just before adding the hydrofluoric acid and 
ammonium fluoride, although in only one case has a lower result been obtained on 
a filtered, as against an unfiltered, solution. As much as 2 c.c. of concentrated nitric 
acid has no effect on the titration, so that 1 or 2 c.c. of dilute nitric acid may be used 
to assist solution if the residue has been slightly baked after evaporation. G. C. J. 

Estimation of Small Quantities of Manganese, especially in the Ash of 
Plants or of Animal Organs. G. Bertrand. (Bull Soc. Ohm 1911 [iv.], 9, 
361-370.) —The organic matter is incinerated at a low red heat until no unburned 
carbon can be seen. The cooled ash is then moistened with hydrochloric acid, 
warmed on the water-bath for a few minutes, a little sulphuric acid is added, and the 
mixture evaporated to dryness and again ignited at a low red heat. The treatment, 
with hydrochloric acid and low temperature of the second ignition secure ready 
solubility of the manganese in the ash. The treatment with sulphuric acid not only 
eliminates chlorine—an essential preliminary to the persulphate method of estimation 
preferred by the author—but the last traces of carbon are more easily burned away 
in a sulphated ash, the fusion-point of which is usually tolerably high. 

For estimating the manganese, the author gives preference to the colorimetric 
method first described by Marshall ( Ghem . Netvs, 1901, 83, 76), in which potassium 
persulphate, with the use of a trace of silver nitrate, is employed to oxidise iho 
manganous salt to permanganate. It is shown, however, that Marshalls directions 
are not only insufficient, but actually misleading. The author dissolves the plant ashes 
in 10 c.c. of nitric acid (sp. gr. 1*08), adds 5 drops of a 10 per cent, solution of silver 
nitrate, and at least 0*1 grm. of potassium persulphate. This quantity of persulphate 
will oxidise 0*4 mgrm. of manganese without risk of manganese dioxide separating. 
It is recommended that not more of the plant ash should be taken than corresponds 
to 1 mgrm. of manganese, as otherwise the coloration will be so intense that the 
accuracy of the estimation will be impaired. Ammonium persulphate must not be 
used, nor must the addition of silver nitrate be less than that stated. If less silver 
be used, much more persulphate is required to attain complete oxidation within a 
reasonable time. The mixture is heated gently until the pink colour shows na 
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further increase in intensity. The temperature is then raised to boiling to destroy 
the excess of persulphate, and maintained at the boiling temperature until oxygen 
ceases to be evolved. The cooled liquid is made up to exactly 10 c.c., and its colour 
matched by that of a standard solution of manganese sulphate which has been 
oxidised in a similar manner. 

The paper includes directions for the successful application of the lead peroxide 
method to the estimation of the minute traces of manganese found in living tissues. 
By either method it is possible to estimate quantities of manganese from 0*01 mgrm. 
to 1 mgrm. with an error not exceeding ±5 per cent. G. C. J. 

Exact Method for the Electrolytic Estimation of Metals, W. H. Perdue 
and G. A. Hulett. (/. Phys. Chem 1911, 15, 147-154; through Chem. Zentralbl ., 
1911, I., 1527.)—To obviate the errors caused by particles of the electrolyte being 
carried down with a precipitated metal, the use of mercury as a cathode is recom¬ 
mended. The metal is then weighed in the form of an amalgam. The formation of 
a thin layer of liquid between the platinum dish and the mercury is prevented by a 
preliminary amalgamation of the platinum. In the case of metals which are only 
sparingly soluble in mercury, a certain proportion of the precipitated metal may be 
washed out of the mercury again, and may then take up particles of the electrolyte. 
Rotation of the mercury cathode will prevent this. G. A. M. 

Detection of Nitrites in Water. — Dane. (Bull. Soc . Chem., 1911 [iv.], 9, 
354-355.)—It is proposed to make use of the indole reaction for the detection of 
nitrites. The reagent employed is a solution of 0-02 grm. synthetic indole in 
150 c.c. aleohol (95 per cent.). Of this solution, 2 to 5 c.c. is added to a measured 
volume of the water to be tested, to which dilute sulphuric acid is next added. If the 
water contains as much as 0*4 part per million of nitrous acid, the well-known pink 
or red colour will appear within a minute, and it is said that the reaction may be 
made the basis of a quantitative colorimetric method for the estimation of nitrites in 
water. G-. C. J. 

Modification of the Diphenylamine Test for Nitrous and Nitric Acids. 
W. A. Withers and B. J. Bay. (J. Amer . Chem. Soc., 1911, 33, 708-711.)—The 
authors show that considerable variations exist in the manner of applying this test, 
in the strength of the reagent used, the amount of sulphuric acid, and the temperature 
of the reaction. All these factors affect the result. The presence of hydrochloric 
acid, as is well known, increases the delicacy of the reaction. The following mode 
of operating is stated to be very delicate: The reagent is prepared by dissolving 
0*700 grm, diphenylamine in a mixture of 60 c.c. of strong sulphuric acid and 28*8 e.c. 
water. After cooling, 11*3 c.c. of strong hydrochloric acid (sp. gr. 1T9) are slowly 
added, equal to 5 per cent. HC1 in the reagent. On standing overnight some of the 
base separates, proving saturation. One c.c. of the liquid to be tested is well mixed 
with 1 drop of the above reagent; 2 c.c. of strong sulphuric acid is next run in, in 
such a way as to form two layers of liquid. The tube is gently shaken to cause 
.slight mixing of the liquids at the point of contact, when it is placed in a water-bath 



INORGANIC ANALYSIS 


371 


at 40° C. for fifteen to twenty minutes. The test shows the presence of 1 part of 
nitrite nitrogen in 25,000,000, or 1 part of nitrate nitrogen in 85,000,000. By 
prolonging the heating to one hour, the test will show 1 part in 32,000,000 or 1 part 
in 44,000,000 of nitrite and nitrate nitrogen respectively. A. B. T, 

Effect of Ignition on Solubility of Soil Phosphates. G. S. Fpaps. (/. Ind. 
Eng. Chem 1911, 3, 335.)—Stewart (Illinois Experiment Station, Bull 145) has 
proposed to estimate the organic phosphoric acid in soils by determining the increase 
in the quantity of phosphoric acid soluble in 12 per cent, hydrochloric acid, brought 
about by igniting the sample. It is now shown that certain phosphatic minerals (e.g., 
wavellite and variscite) only yield 20 to 25 per cent, of their phosphorus to acid under 
the conditions prescribed by Stewart—namely, twenty-four hours’ treatment in the 
cold—whereas after ignition they are wholly, or almost wholly, soluble. 

G. C. J. 

Decomposition of Silicates by Fusion with Boric Acid as applied to 
Qualitative Analysis. E. Bupp and F. Lehmann. (Chem. Zeit 1911, 35, 565.)— 
As a preliminary to a merely qualitative analysis, the method of Jannasch (Zeitsch. 
anorg . Chem., 1896,12, 208) may be much simplified, in particular by omitting the 
esterification and volatilisation of the boric acid. The authors do not prepare boric 
anhydride as Jannasch does, but use ordinary boric acid. About 5 to 6 parts of this 
are mixed with 1 part of the finely divided silicate and the mixture heated in a 
platinum crucible. As soon as most of the water has escaped, the crucible is covered, 
and the heating, in a blow-pipe flame, continued for twenty-five to thirty minutes. 
The product of the fusion is then distributed over the walls of the crucible by giving 
this a rotatory movement with the tongs. As soon as the fused mass ceases to be 
fluid, the crucible is partially immersed in water. The sudden contraction eauses 
most of the substance to detach itself from the walls of the crucible, and it is next 
transferred to a beaker and boiled with 30 c.c. of dilute hydrochloric acid. Only a 
trace of silica remains undissolved. On cooling, most of the boric acid crystallises 
out and is filtered off with any other insoluble matter and rejected. It may contain 
lead chloride, but this is unimportant, as lead, if present, will be detected in the 
filtrate. The filtrate is evaporated to dryness and dried for an hour. The residue is 
treated with 40 to 50 c.c. of warm water acidified with hydrochloric acid and 
the solution filtered from the silica and a second crop of boric acid crystals. The 
filtrate is submitted to analysis in the usual manner, due regard being paid to the 
following facts: A single evaporation does not separate silica completely* so that any 
precipitate apparently of bismuth or aluminium should be further identified. In 
presence of boric acid, metals of the alkaline earth group may find their way into 
the precipitate given by ammonium sulphide, but the borates of the alkaline earth 
metals are readily soluble is a hot solution of ammonium chloride, and by means of 
this reagent may be separated from the sulphides of the ammonium sulphide group. 

G. C. J. 
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Assay of Silver by Means of the Touchstone. A. Steinmann. {Ann. de 
Chim. anal, appl, 1911, 16, 165-167.)—Accurate results may be obtained with the 
touchstone if the streaks produced by the sample of silver alloy under examination 
be tested with the nitric acid reagent described below, and the results be compared 
with those given by the streaks produced by different alloys of known composition. 
This reagent consists of 40 c.c. of nitric acid (sp. gr. 1*27), 50 c.c. of glacial acetic 
acid, and 50 c.c. of water. The speed with which this liquid attacks the trace of 
metal upon the stone enables a close estimation of the proportion of silver to be 
made. The action of the acid should be arrested by the application of a roll of filter- 
paper as soon as the streak has become yellowish-brown, without being blackened, 
and the result is then compared with those given by the standard alloys. In this 
way it is easily possible to distinguish between silver containing the French legal 
proportion of 800 mgrms. of silver per grm., and that containing only 795 mgrms. In 
the case of copper-silver alloys of 900 mgrms. of silver per grm., the surface is thus 
shown to be of the same composition as the interior, whereas in alloys containing 
985 mgrms. the surface is poorer in silver. Alloys of silver with zinc or cadmium are 
attacked more rapidly by the reagent than copper-silver alloys ,* but here, also, the 
proportion of silver may be closely estimated by comparing the results with those 
given by streaks from standard alloys. C. A. M. 

Miero-ehemieal Test for Sodium. W. Lenz and N. Schoorl. (Zeitscfa 
anal, Chem. t 1911, 50, 268-265.)—The use of a solution of uranyl acetate in acetic 
acid as micro-chemical reagent for sodium has been suggested before, hut it possesses 
the disadvantage that the reagent, when stored in glass bottles, dissolves sodium 
from the glass; and when a small drop of such an old solution is allowed to evaporate 
alone on a microscope slide, the characteristic tetrahedra of sodium uranyl 
acetate make their appearance. A better reagent is ammonium uranyl acetate: 
NH 4 C 2 H 3 0 2 . U 0 2 (C 2 H 302 ) 2 8 H 2 0 . When finely divided, this salt dissolves very 
quickly, and so can be made use of in the solid state. Potassium gives no 
similar tetrahedra, but salts of potassium must be separated before applying the 
test, as they tend to prevent the formation of the crystals of sodium uranyl acetate. 
If sodium and potassium are present in approximately equal amount, the appearance 
of the crystals is merely delayed, but if the potassium-sodium ratio is equal to or 
greater than 5 : 1, the sensibility of the reaction is greatly decreased. G. C. J. 

Note on the Titration of Ferrous Oxide in Silicates by the Pebal-Dolter 
Method. M. Dittrich. (. Ber 1911, 44, 990-991.)—In the Pebal-Dolter method 
for the volumetric estimation of iron in silicates, after the decomposition of the 
latter by treatment with hydrofluoric and sulphuric acids, it frequently happens that 
portions of the powdered silicate remain undecomposed as strongly adherent hard 
crusts on the bottom of the platinum crucible. This difficulty occurs more frequently 
with strongly basic minerals poor in silica and rich in magnesia— e.g.^ with olivine 
and rocks containing it. The difficulty may be surrtfounted by increasing the 
proportion of silica, by adding to the powdered material, before decomposition, a 
little quartz, not too finely powdered. Quartz is better than precipitated silica. 
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because the latter is dissolved so quickly that its action in preventing the formation 
of hard crusts is barely appreciable. The quartz, on the other hand, resists the 
action of the acid for a certain length of time, and thus maintains the powdered 
sample in a loose condition. J. F. R. 

New Test for Ferrous Oxide, and the Separation of Iron from Alumin¬ 
ium. Charitschkoff. (Chem. Zeit„ 1911, 35, 463.)—By means of a solution of 
naphthenic acid in light petroleum, ferrous oxide may be quantitatively separated from 
neutral or faintly acid solutions of its salts, so that the aqueous layer gives no re¬ 
action with ferrieyanides. The upper petroleum layer is coloured a chocolate-brown 
■if ferrous salts be present. The reaction is as sharp as in the case of copper salts; 
ferric salts do not respond to the test. This reaction may form the basis of a 
separation of iron from aluminium. A neutral or slightly acid solution containing 
both metals is treated so as to convert the iron into the ferrous salt. The liquid is 
then shaken with a solution of naphthenic acid in light petroleum, and the two layers 
are separated, the aluminium being estimated in the aqueous portion. 1 J, E. B. 

Analysis of Ferrotitanium Alloys containing much Silicon. W. Tpaut- 
mann. ( Zeitsch . angew . Chem ., 1911, 24, 877.)—These alloys cannot be decomposed 
by simple fusion with bisulphate, even when the operation is several times repeated. 
They may, however, be easily decomposed as follows : After roasting the sample for 
some time in a platinum crucible, hydrofluoric acid is added, and subsequently 
expelled by heating. The mass is fused with potassium bisulphate, and the resulting 
melt is readily soluble in warm, not too dilute, hydrochloric acid. For the estima¬ 
tion of silicon, a different method must be chosen, and the following is recom¬ 
mended : The roasted alloy is fused with sodium carbonate and a little nitre, and 
the melt detached from the crucible by the use of nitric acid. After removal of the 
crucible, complete solution of everything save silica is effected by addition of hydro¬ 
chloric acid. Sulphuric acid is then added, and the solution evaporated until it 
fumes. Hydrochloric acid and water are added, the mixture warmed and the silica 
washed several times by decantation with dilute hydrochloric acid before bringing 
it on to the filter. 

Attempts to estimate carbon in alloys of this type by direct combustion in a 
current of oxygen, with or without the use of lead peroxide, led to low results. The 
following figures are recorded: By direct combustion, 1*1 per cent, carbon; by the 
use of lead peroxide, 1*4 per cent.; by decomposition in a current of chlorine followed 
by combustion, 2*9 per cent. G. C. J. 

Rapid Estimation of Nickel in Steel. G. Raulin. (Moniteur Sclent. , 1911 
[v.], I., 1, 84-86; through Chem . Zentralbl 1911,1., 1448-1444.)—The steel (1 grm.) 
is dissolved in 20 e.c. of hydrochloric acid (1 : 1), and the solution boiled with 10 c.c. 
of nitric acid, and then diluted to 200 c.c. Ammonia is added in quantity sufficient 
to change the colour of the solution from yellow to red, but insufficient to produce any 
precipitation, and a measured quantity of potassium cyanide solution (4*45 grms. 
KCN and 0*5 grm. NaHO per litre) is next added. The iron is then precipitated 
by means of ammonia, a further 20 c.c. of 2N ammonia is added, the whole made up 
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to 500 c.c. and filtered. To 250 c.c. of the filtrate, 10 c.c. of a solution of ammonium 
sulphate (600 grm. per litre) is added, together with 5 drops of a 20 per cent, 
solution of potassium iodide, and the mixture titrated with silver nitrate solution 
(5*788 grms. per litre) until a permanent turbidity appears. For steels containing 
less than 10 per cent, of nickel, 0*24 should be deducted from the percentage of 
nickel found; this represents the error due to adsorption of cyanide by the ferric 
hydroxide. The correction becomes less with increasing nickel content, and for 
commercial nickel (98 to 99 per cent.) is practically zero. The estimation is 
unaffected by the presence of silicon, manganese, chromium, tungsten, molybdenum, 
sulphur, or phosphorus. G. C. J. 

Volumetric Estimation of Sulphur in Iron and Steel. F. G. Elliot. 

{Payer read before the Iron and Steel Institute , May, 1911, p. 11.)—Though pre¬ 
liminary annealing with cream of tartar causes some brands of iron to evolve the 
whole of their sulphur on subsequent treatment with acid, this is not the case with 
nickel-chromium steels and other self-hardening material. A better method is the 
following: The sample (5 grms.) is mixed with 0'25 grm. of anhydrous potassium 
ferrocyanide and wrapped in a 9 c.m. filter if the sample is a graphitic iron (otherwise 
in two papers) and placed in a small porcelain crucible and annealed at 750° to 850° C. 
for twenty minutes in a closed muffle. After annealing and slow cooling outside the 
muffle, the drillings should still be covered with charred paper, otherwise the tempera¬ 
ture or time of annealing has been excessive. The caked contents of the crucible are 
transferred to a glass mortar, loosened with a pestle, and then transferred to the 
evolution flask without being allowed to touch its neck. The evolution flask is con¬ 
nected with a condensing-tube 6 inches by 1 inch, containing about 2 inches of water, 
and standing in a beaker filled with cold water. A tube from this dips into a flask 
containing 60 c.c. of cadmium chloride solution, which again connects with another 
flask containing more cadmium solution. Fuming hydrochloric acid (50 c.c.) is now 
added, and the contents of the flask are rapidly heated until vigorous frothing occurs, 
when the flame is lowered. When the stream of gas passing through the cadmium 
solution begins to slacken, the flame is raised so that the liquid just boils, and boiling 
is continued so long as any gas is given off The apparatus is disconnected and 
excess of standard iodine (1 c.c. = 0*00025 grm. S.)is added to the contents of the first 
absorption flask (usually nothing is found in the second). After addition of 10 c.c. 
hydrochloric acid (1 : 2), the excess of iodine solution is determined by means of an 
equivalent solution of thiosulphate, as usuaL 

The temperature of annealing is of the greatest importance and, unless it can 
be controlled accurately, it is necessary to work a standard of known sulphur 
content with each batch of samples. The use of hydrochloric acid of sp. gr. 1*19 
and rapid evolution of gas are also essential to accuracy (e/. Kinder, Stahl u . Eisen, 
1908,249). G. G. J. 

Estimation of Sublimed Sulphur in a Mixture of Different Kinds of 
Sulphur. Taurel and Griffet. (Comptes rend., 1911, 152, 1182-1183.)—Flowers 
of sulphur (or sublimed sulphur) consist of a nucleus of crystalline sulphur soluble in 



INORGANIC ANALYSIS 


375 


carbon bisulphide, surrounded by an amorphous pellicle insoluble in that liquid. 
The thickness of this pellicle, and consequently the weight of insoluble sulphur, 
varies very greatly (from 12 to 40 per cent.) with the mode of preparation and with 
the age of the sample, the insoluble modification undergoing a progressive transforma¬ 
tion into the more stable soluble form. If, however, the granules of sublimed sulphur 
be immersed in carbon bisulphide, the solvent will penetrate through the pellicle, 
and dissolve the soluble nucleus, without affecting the proportions of the original 
envelope. On this fact has been based a method of estimating the proportion of 
sublimed sulphur in a mixture : Two graduated centrifugal tubes are charged, one with 
35 c.c. of light petroleum (or other liquid in which sulphur is not readily soluble), 
and the other with 35 c.c. of carbon bisulphide, and 15 grins, of the sample under 
examination are slowly introduced into each of the tubes, which are then closed with 
the finger and slowly shaken until the sulphur is completely distributed. They are 
next “ centrifuged ” for ten minutes at a moderate speed, after which they are 
allowed to stand for a short time, and the volume of sulphur in each tube read. 

C. A. M. 


Estimation of Total Sulphur in Coal. T. S. Warunis. (, Zeitsch. anal 
Chem 1911, 50, 270-272.)—The coal (1 grm.) is mixed with 2 parts copper oxide 
and 1 part anhydrous sodium carbonate, and the mixture placed in a porcelain 
crucible. This is supported in an inclined position in an opening in an asbestos 
plate, large enough to let the crucible pass half through. The crucible and its con¬ 
tents are heated gradually until the under-side of the crucible attains a red heat, 
using a Bunsen burner or, for exact work, a spirit lamp. The mixture is stirred 
from time to time for two hours, and then turned out into a beaker containing 
bromine water. The crucible is washed with dilute hydrochloric acid containing 
bromine, and the solution added to the contents of the beaker. More hydrochloric 
acid is added, and the solution boiled to expel bromine, filtered from coal ash, and 
the sulphate estimated as barium sulphate as usual. The results are occasionally 
higher than those obtained by Eschka’s method, but always agree well with those 
obtained by Sauer’s method (combustion in a current of oxygen in a combustion 
tube, containing 3 inches of platinised asbestos, and absorption of the gases by 
hydrogen peroxide or hydrochloric acid and bromine). G. C. J. 

Behaviour of Uranium Phosphates towards Indicators. E* Starken- 
Stein* {Biochem. Zeitsch 1911, 32, 235-242.)—In the titration of orthophosphates 
with uranium aeetate, either cochineal or potassium ferroeyanide may be used as the 
indicator; as soon as all the phosphoric acid has been precipitated as uranium 
phosphate, the addition of a further quantity of uranium aeetate yields a brown 
coloration with potassium ferroeyanide and a green coloration with cochineal. In 
the case of cochineal, however, the titration solution must not contain too great a 
quantity of free acetic acid. Cochineal may be used as the indicator in the titration 
of glyceryl phosphate, but not potassium ferroeyanide, as this combines with the 
uranium acetate before the latter reacts with the phosphoric acid of the compound. 
In the case of pyrophosphates, the titration with uranium aeetate yields the 
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theoretical amount of phosphoric acid when cochineal is employed as the indicator, 
but only one-half the amount of phosphoric acid is found when potassium ferro- 
eyanide is used; the same applies to the titration of inositol phosphate. Only 
onedialf of the phosphoric acid in metaphosphates is titrated when cochineal is used 
as indicator, and with these salts potassium ferrocyanide cannot be used. 

W. P. S. 
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New Method of Chemieal Analysis. J. J. Thomson. (Discourse delivered 
at the Boyal Institution , April 7, 1911; through Nature, 1911, 86, 466-469.)—The 
positive rays with which the author has been working for the last few years afford 
a means of gaining an insight into the nature of the gases present in a vacuum-tube, 
and render possible a chemical analysis capable of determining whether, for example, 
oxygen is present, and, in addition, whether it is in the atomic or molecular condition, 
and if 0 3 , or other complex aggregations also occur. The rays after passing through 
a fine tube in the kathode, are exposed simultaneously to magnetic and electric 
forces, the former so arranged as to produce a vertical, and the latter a horizontal, 
deflection of the rays. When neither force is acting, the rays strike a point, 0, on a 
screen placed at right angles to their direction, but under the influence of both fields 
strike a new point, P. The length of the vertical line PN is equal to the ^deflection 
produced by the magnetic field, and the horizontal line ON to that of the electric 
field. 

It is known that PN=A~ and ON = B-^-~ where A and B are constants, 

v mv % * 

depending on the strength of the fields and the geometrical data of the tube, e is the 

charge on the particle, m its mass, and v its velocity, then When 

these rays strike a photographic plate it is affected, and on development yields a 
permanent record of their deflection (cf. Phil. Trans., February, 1911). From the 
values obtained by measurement of the plates for ON and PN can be determined 

the value of —, which for the same type of carrier is a constant, and this value can 
e 

be compared for different rays simply by measuring the values of ON and PN. The 
locus of P is a parabola and not a point, because the rays are not all moving with 
the same velocity, the slower ones suffering greater deflection. Each type of carrier 
produces its own line on the plate, and there are as many curves on the plate as 
there are kinds of carriers; from am inspection of the plate can be found, not only 
the number of kinds of carriers, but, from the dimensions of the curves, there can 
at once be calculated their atomic weights. It is in this last respect that the great 
advantage the new method has over spectrum analysis is obvious. 

The author gives as an illustration the photographs of the positive-ray spectrum 
for nitrogen prepared from the atmosphere, and that from some nitrogenous com¬ 
pounds ; in the former there is a line absent in the latter whose - value is forty 

times that of hydrogen. Atmospheric nitrogen, therefore, contains an element of 
atomic weight 40 (argon). The positive-ray method will detect quantities of a gas 
too minute to produce any indication in the spectroscope, traces of helium, e.g ., having 
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been thus observed. Although but a few months old, the method is already capable of 
determining with an accuracy of 1 per cent, the atomic weight of a gaseous substance, 
only mgrm. of the material being required. Impurities in the materials simply 
produce additional curves, and do not affect the parabola due to the substance under 
examination, and therefore introduce no error in the determination of its atomic 
weight. 

The method would appear to be peculiarly suitable for the determination of 
atomic weights, not merely of the emanation from radio-active substances, but also 
those of the products into which they disintegrate. The rays are registered within 
a millionth of a second of their formation, and may therefore disclose the existence 
of intermediate forms of matter having only a transient existence, and so lead to a 
clearer insight into the processes of chemical action. The following are two out of 
several photographs described fully in the original paper; the first is that obtained 
from atmospheric nitrogen, the measurements showing that the atomic weights of the 
carriers producing the curves Were as follows : 

Positive. Negative. 

1-00 H+ 1*00 H- 

1*99 Ho 4* 11-2 0- 

6*80 N++ 15*2 0- 

11*40 C + 

13*95 N + 

* 28*10 N 2 4- 
89*00 Arg-f 
100*00 Hg+ + 

198-00 Hg + 


H 4 * denotes that the carrier is an atom of hydrogen with one charge, H 2 + a 
molecule of hydrogen with one c ha rge, N + + an atom of nitrogen with two charges, 
and so on. Nitrogen prepared from NH 4 N0 2 had the following lines: 


Positive. 

6*10 C+ + 
7*02 N + 4* 
12*08 C + 
14*01 N + 
27*90 N s + 


Negative. 

44*2 CO, 4- 
65*5 Hg+ + +? 
100 Hg-h 4- 
204 Hg+ 


The spectrum of OH 4 contains a small region with five lines very close together ? 
measurements show that their atomic weights are 12, 13, 14, 15, and 16, correspond¬ 
ing to C, CH, CH 2 , CH s , and CH 4 . The author believes that this is the first occasion 
when the atoms (sic) CH, CH 2 , and CH 3 have been observed in a free state. A gas 
through which an electric discharge is passing is a very complex thing, even in the 
case of*an elementary substance like oxygen, in which the lines show that there are 
present simultaneously— 

( 1 ) Ordinary molecular oxygen, 0 2 . 

(2) Neutral atoms of oxygen, O. 

(3) Atoms of oxygen with 1 positive charge, O 4*. 

(4) „ „ 2 positive charges, 04-4*. 

( 5 ) „ „ 1 negative charge, O -. 

( 6 ) Molecules of oxygen with 1 positive charge, 0 2 4-. 

(7) Ozone with a positive charge, O s 4-. 

( 8 ) 0 6 with a positive charge, 0 6 . 
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And in addition there are free negative corpuscles. An explanation is given of 
the presence of negatively charged particles, among which have been observed the 
atoms of hydrogen, carbon, oxygen, and chlorine. The two last are not unexpected, 
but the presence of hydrogen and carbon, usually considered electro-positive elements, 
is remarkable. No molecules ever occur in the negative side. The paper concludes 
with a discussion on the corpuscular theory of matter, the view being held broadly 
that the combination of atoms to form molecules either of compounds or elements 
fixes corpuscles which were previously mobile, and converts the atoms from con¬ 
ductors of electricity into insulators with a small specific induction capacity. 

H. E. B. H. 

Control Tests of the Colour Scale used with Schaeffer's Curd Tester, 
0, von Sobbe. (Milchwirtseh. Zentralbl ., 1911, 7, 172-174; through Ghem. 
ZentralbL, 1911,1., 1559.) —The author has made experiments to ascertain whether 
the quantities of ferric oxide given in Schaeffer’s colour-table correspond with the 
respective shades of colour. Working according to instructions, it was found 
that after ten minutes the colours did not correspond, but that they gradually 
developed and were correct after three hours. Since, however, Schaeffer prescribes 
a time of ten minutes, an error must exist in the use of his table, owing to the in¬ 
correct proportions of ferric oxide. According to the author, the table would be 

correct if five times the prescribed quantities of ferric 
oxide were taken, or if his numbers, instead of being 
read as percentages, were taken to represent grms. per 
20 grms. of curd. J. E. B. 

Condenser and Extraction Apparatus. R. Von 
der Heide. (Chem . Zeit, 1911, 35, 531.) —The con¬ 
denser and extractor are so constructed that, when the 
extraction has been carried far enough, the solvent can 
be distilled off without disconnecting the apparatus. 
During extraction, the condensed solvent collects in the 
rimmed plate d, and continually overflows through the 
hole in the raised middle of the plate. When it is 
wished to distil off the solvent, the condenser is given a 
quarter turn until the hole e (which is in the ground 
joint of the condenser, not in the plate, as might appear 
from the sketch) coincides with the outlet /, which 
pierces the wall of the extractor at the joint. The ex¬ 
tractor proper with its syphon is removable, and, when 
it is removed, the remainder of the apparatus may be 
used as an ordinary reflux condensing apparatus. The 
new form of flask for electrical heating makes it possible 
to extract with liquids of relatively high boiling-point, 
such as water, if the flask be surrounded with an asbes¬ 
tos cylinder. G. C. J. 
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Apparatus for Exact Gas Analysis. A. Wilhelmi. (. Zeitsck . angew. Ckem 
1911, 24, 870-871)—Apparatus for exact gas analysis arranged on a single stand, a 
special feature being arrangements to reduce to a minimum the errors which result 
from the use of long and comparatively wide capillary connections such as are used 
with Orsatfs apparatus. The apparatus, which is shown in section and fully 
described in the paper, is made by Eberhardt and Jaeger, Ilmenau. G. G. J. 


Measuring Flask for Use in Determining Iodine Values of Oils. 
M. Dominikiewiez. {Zeitsch. anal. Ghent., 1911, 50, 267-268.)—The neck of the 
litre flask figured in the paper terminates in a funnel-shaped enlargement. The 
uppermost part of the cylindrical portion of the neck is ground to accommodate a 
stopper. After the oil, chloroform, and Hiibl solution have been introduced, the 
stopper is inserted and covered with a 10 per cent, solution of potassium iodide, 
which renders the flask airtight and absorbs any iodine vapours which may get past 
the stopper. On lifting the stopper to titrate the contents of the flask, the iodide 
solution flows in and is washed down by some water from a wash-bottle. The flasks 
are found useful for other purposes. They are made by Franz Hugershoff, Leipzig. 

G. C. J. 


Direct Measurement of Changes of Vapour 
Pressure and Detection of Definite Compounds 
in Mixed Liquids by its Means. R. Krulla. 
( Ghem . Zeit, 1911, 35, 471-472.)—The apparatus 
illustrated serves to follow the changes of vapour 
pressure when one liquid is added to another in 
varying proportions. A measured quantity of one 
liquid (about i molar weight) is placed in the 
closed vessel A, the other in the burette B, the 
stopcock D of which is closed at first The tem¬ 
perature of the bath T being maintained at some 
convenient and constant level, and the cock 0 
being open, the stirrer S is operated by its handle, 
which works through a mercury seal H. When a 
state of equilibrium has been reached, the cock G 
is close d. The manometer M then reads zero. A 
measured quantity of the liquid in B is run into A 
through D, and the stirrer again agitated until the 
level of the mercury in the manometer becomes 
stationary. Its height is then read. Before pro¬ 
ceeding to the next addition of liquid from B, it is 
convenient to open the cock G and operate the 
stirrer for a short time, and to commence the next 
stage of the experiment with the manometer again 
at zero. G. C. J. 
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Apparatus for Measuring* Radioactivity. B, Szilard. (Ohem. Zeit 1911, 
35, 539-540.)—The apparatus described and illustrated in the paper is designed 
especially with a view to produce an apparatus which, whilst portable, is yet 
sufficiently sensitive for its purpose. It consists essentially of a magnetic needle 
pivoted on a vertical point above a scale and in electrical connection with two fixed 
metallic horseshoe strips about as wide as the needle itself. These horseshoe strips 
lie in a vertical plane, with their open ends pointing towards the axis of suspension 
of the needle, and with one arm of each above, the other below, the needle; so that 
when the box containing the whole apparatus is so placed that this plane is the 
magnetic meridian, the needle cannot be seen. The needle and strips are insulated 
from the sides of the box containing them, and this is provided with a glass top and 
a lens fixed some distance above it, so that the position of the needle at any moment 
may be observed without error due to parallax. Means are provided for giving a 
small charge to the needle and strips. In use the apparatus is arranged so that the 
horseshoe strips just cover the needle ; the latter is then charged, which causes it to 
move out from the meridian ; the substance to be examined is introduced into the 
case on a small sliding shelf provided for the purpose, and the rate of discharge 
noted. This is compared, as usual, with the rate of discharge when using a known 
weight of some standard substance, such as uranium oxide. The bottom of the 
apparatus unscrews, and in its place can be attached a specially constructed con¬ 
denser suitable for measuring the radioactivity of gases. This also is figured in the 
paper. The makers are the Laboratoire de Produits Badioactifs, Paris. G. C. J. 

ill *21 it 
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REVIEWS. 

A Primer on Explosives fob Coal-Miners. C. E. Muneoe and C. Hall. 
Bulletin 423 of the United States Geological Survey. Washington, 1909. 

An octavo pamphlet of sixty-one pages, including contents, with twenty-one half¬ 
tone plates; it is intended to check the improper use of explosives in coal-mines. Com¬ 
bustion and explosion, and the nature of “ low ” and high explosives in general and 
as applied to coal-mining, are simply explained. Squibs, fuse, and detonators, the 
various modes of coal-mining with explosives, including the proper charges and 
placing of shots, loading and firing, the advantages of electric firing, and the applica¬ 
tion of explosives to driving shafts and entries, are dealt with. Throughout, the 
sources of danger, and precautions for avoiding them, are pointed out. A chapter 
on the transport and storage of explosives (by B. W. Dunn), a description of the 
tests for permissible explosives, carried out in experimental galleries containing gas 
or coal-dust mixed with air, and a list of the publications of the department on the 
subject, are appended. 0. E. Mott. 

Allen’s Commercial Organic Analysis. Fourth edition. Vol. IV. Edited by 
W. A. Davis, B.Sc., A.C.G.I., and Samuel S. Sadtler, S.B. 8vo. Pp. viii-f- 
466, with 7 illustrations. London ; J. and A. Churchill, 1911. Price 21s, net. 
In the volume under consideration a large proportion of the space is given to the 
essential oils and certain constituents of them, such as the terpenes, camphor and 
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other ketones, but this would appear to be fully justified in view of their commercial 
and technical importance, as well as the wide scientific interest associated with their 
more exact chemical investigation. It is not to be expected, however, that even 
within the space assigned to them, such a large group of natural products, so diverse 
in character and composition, could be described with the same degree of complete¬ 
ness as in a more specialised treatise on the subject, especially as methods of analysis 
and tests for the detection of adulterants and impurities must likewise be accorded 
the consideration which their importance demands. 

In presenting a survey of the contents of the present volume, or more particularly 
of the sections devoted to the essential oils and allied subjects, it would seem desirable 
and of interest to record some general observations, and also to note some details of 
statement where inaccuracies appear to exist, without, however, attempting to enter 
upon a more extended discussion, for which the limitations of space would not 
permit. 

The “ Hydrocarbons of Essential Oils ” are considered in a chapter of twenty-five 
pages (pp. 163-187), and these are followed by a chapter entitled “ Eetones of Essential 
Oils,” which comprises twenty-eight pages (pp. 189-216). A larger section (pp. 217- 
301), bearing the simple title ,e Volatile or Essential Oils ” is devoted to a broader treat¬ 
ment of the subject, and includes their extraction, composition, general characters, 
and analysis, the general information under the latter heading being followed by a 
more detailed description of the methods employed for the detection or estimation of 
certain compounds. This comprises, for example, the detection of sulphur com¬ 
pounds, estimation of free acids, phenols, alcohols, esters, aldehydes, and ketones, 
together with the determination of such factors as the iodine value, methoxyl 
number, optical activity, and refractive index, and tests for some of the more 
common adulterants. A knowledge of these methods is naturally of very special 
importance to the analyst, inasmuch as the commercial valuation of a number of 
essential oils depends, not only on general tests for their identity and purity, but 
frequently on the quantitative determination of some particular constituent. A 
chapter entitled “ Special Characters of Essential Oils” comprises within the limits 
of 128 pages (pp. 303-430) a description of the more important individual oils, and 
this is accompanied by a tabular‘representation of their principal characters, con¬ 
stituents, and solubilities, which occupies the last thirty pages of the work. 

Notwithstanding the general excellence and the many valuable features of the 
present volume, there are also some apparent defects as well as obvious errors, and 
it is thought desirable that these should be noted for consideration in a subsequent 
revision, in order that a work which has achieved so high a reputation may continue 
to merit the confidence of those who consult it. In the chapter on the “ Hydro¬ 
carbons of Essential Oils” there appears to be, for example, no reference to the 
so-called u olefinic ierpenes,” such as myrcene , which occurs in bay oil, sassafras- 
leaf oil, and the oil of hops, or the isomeric ocimene, from Ocimum basilimm . On the 
other hand, under the subject of “Pinene” (p. 180), this terpene is stated to form 
** a notable proportion of the oil from bay-leaves.” It was shown, however, some 
years ago, that the true bay oil (not laurel oil) contains no pinene, as had previously 
been asserted, and its presence would therefore be direct evidence of adulteration 
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(cf. p. 315). The name Thoms is wrongly printed on p. 189 as Thorns , and on p. 210 
as Thomas. 

In the chapter on “Special Characters of Essential Oils” no consideration 
appears to have been given to such important articles of commerce as the oils of 
cinnamon and cassia, the oils of wintergreen (Gaultheria) and sweet birch, or the oil 
of bitter almonds, although the comparatively unimportant oils of hyssop and parsley 
are described. Under “California Bay Oil” (pp. 315, 316) the only information 
given regarding its constituents is the statement that“the oil contains a hydrocarbon 
and appears to contain cineol.” It has thns here been overlooked (c/. p. 446) that 
this oil was very thoroughly investigated several years ago, and that its principal 
constituent, a ketone, C 10 H 14 O, designated “umbellulone,” has been specially studied 
with respect to its constitution (J. Glim ; Soc 1904, 85, 629; 1906, 89, 1104; 
1907, 91, 271; 1908, 93, 252). Under “Nutmeg Oil” (p. 358) there occurs the 
statement that “ the presence of myristicol has been noticed by Gladstone and by 
Wright, * although in the investigation referred to in the paragraph immediately 
following it was shown that the fraction of nutmeg oil to which the designation 
myristicol had previously been applied consisted of several alcohols, all of which 
have now been definitely identified. A statement concerning the composition of mace 
oil (p. 359) is not quite correctly expressed, inasmuch as the crystalline compound 
obtained by Semmler does not pre-exist in the oil, but was formed by the action of 
alkalies on the liquid constituent now known as myristicin , and, being isomeric with 
the latter, has been designated ssomyristicin (J. Ghem . Soc., 1907, 91, 2039). 

In the c Table of Essential Oils ” (p. 434) there occurs, in connection with the 
oil of Asarum Europmm, the word “asarol,” a name which was originally given to 
the chief constituent of the oil of Asartim Ganadense; but as this compound has since 
been found to be identical with d-linalool, the latter designation should be adopted 
(/. Ghem. Soc 1902, 81, 63). On p. 445 the known constituents of oil of hedeoma 
(American pennyroyal) are given as hedeomol and pulegone, without consideration 
of the results of a more recent investigation, which are described on p. 377. 

In a section immediately following the above, the name Hedeoma is incorrectly 
applied to the leaves of Mentha jndeghm , which is known as “ European pennyroyal/* 
but the two genera are botanically quite distinct. The statement regarding the con¬ 
stituents of oil of hops (p. 445) should be revised in accordance with the more recent 
investigation of Chapman (J. Chem , Soc., 1903, 83, 505), and on p. 450 the state¬ 
ment that the known constituents of oil of nutmeg are «chiefly pinene and 
myristicin ” would suggest some amplification (c/. p. 358). 

The observations above noted, together with a considerable number of typo¬ 
graphical errors, would indicate that in these relatively minor details a little more 
care might have been exercised. Nevertheless, the intrinsic merits of the work are 
such that it maybe hoped it will receive the recognition accorded to its predecessors 
and, in view of the large amount of valuable information it contains, that it will con¬ 
tinue to maintain its place as a trustworthy guide in the manifold operations of 
chemical analysis and investigation. E B Powim 
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Resins, India-Rubber, Essential Oils. 

Dr. M. B. Blackler is the author responsible for the section on resins, with 
which this volume opens. Those familiar with this subject know that, with a few 
exceptions, a particular resin cannot be identified by ordinary analytical processes 
alone, and consequently the analyst who is faced with a problem of this kind has to 
base his judgment on a great variety of factors, and must as a rule create his 
criteria from his knowledge of the properties and characters of re3ins as a whole* 
Dr. Blackler has kept this fundamental difficulty in mind, and has written and 
arranged his matter with a view to enabling his readers to obtain a clear idea of the 
differences which distinguish the chief groups of resins from each other. In the 
present nebulous condition of resin analysis this is undoubtedly the best method of 
procedure. 

The errors of the article are for the most part inherited from previous editions 
of this work. On p. 6 it is implied, without any qualification, that abietic acid 
contains two carboxyl groups; whilst on p. 23 it is correctly pointed out that this 
view- is erroneous, and that the acid is monobasic. The table on p. 6 includes 
“ alban,” one of the resins of guttapercha, as a “ resene, 1 ” although some years ago 
Van Romburgh and Cohen proved that guttapercha alban is an ester. The mis¬ 
leading information about u anime,” including the statement that “it appears in 
general to be closely related to elemi and copal,” is reprinted unchanged from the 
third edition. 

Competent Indian authorities appear to be agreed that all shellac contains orpi- 
ment, and not only “ some of the dirty yellow shellac of commerce, ” as the author- 
asserts on p. 67. The third edition stated that French turpentine is called “ Gallipot,, 
or Barras,” and Dr. Blackler not only repeats this erroneous statement on p. 76, but 
adds at p. 21 the equally inaccurate assertion that French colophony comes on the 
the market under the name “galipot.” Under “African balsam,” p. 83, it is 
re-asserted that this is probably derived from a Copaifera, whereas it is now perfectly 
well known that it is obtained from Daniella thurifera . The old mistake is made of 
including the oleo-resin elemi under the “gum resins,” and its botanical origin is 
wrongly given. The statement on p. 17 that a variety of acaroid resin is produced 
in the Bahamas is incorrect, though the author can no doubt quote good authority 
for his assertion. 

The occasional application of the term “ gum ” to these products is unfortunate, 
since it is important, in view of the use of this term in commerce, for such widely 
different materials as true gums, resins, camphor, opium, and rubber that technical 
writers should restrict it to its proper application. 

Practically all the important resins are dealt with, but descriptions of some of 
the Euphorbia resins and of gamboge ought to have been included, and as Chinese 
lacquer is now an article of European commerce, some reference should have been 
made to this interesting product. T. A. Henry. 

India-Rubber. 

The article on “India-rubber,” which comprises india-rubber, rubber substitutes 
and guttapercha, is by Mr. E. W. Lewis, A.C.G.I. It covers fifty-five pages, of 
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which roughly forty-two pages are devoted to rubber and five pages to guttapercha. 
The balance of the article, under the heading Bubber Substitutes, deals with fatty 
(oil) substitutes, with “recovered” or “reclaimed” rubber, and with certain 
proprietary articles. In the article on india-rubber, Mr. Lewis deals first with latex 
and its analysis, and then gives a brief sketch of the work on and our knowledge of 
the composition and of the constitution of the rubber molecule. This is followed by 
some notes on the physical and chemical properties of crude rubber. The next 
section—namely, that on the analysis of crude rubber—is of a practical character, 
and should be decidedly useful to the general analyst who has no special experience 
of crude rubber. It might perhaps have been desirable to omit the reference to the 
Schneider process, or to have made the reference to it of a somewhat briefer character. 
Mr, Lewis would probably be the first to agree that the method has very little, 
if any, practical value. The remarks dealing with the vulcanisation of rubber, 
if somewhat brief, are sound, as one would expect from a chemist of Mr. Lewis’s 
practical experience. Considerable space is devoted to the analysis of vulcanised 
rubber, and for those who desire further information there are ample references to the 
literature on the subject. On the whole, this section of the article has been dealt 
with admirably, but it is necessary for the reviewer to point out that recent work 
has conclusively shown that pyridine is not a suitable solvent for the separation of 
tar, pitch, and bituminous matter from many—possibly the majority—of rubber 
mixings (c/. Britland and Potts, Analyst, 1910, 35, 539), There are some useful 
notes on the analysis of ebonite and on the methods for determining the physical 
properties of rubber. Mr. Lewis deals very briefly with the latter, and also with the 
mechanical properties of rubber, and, in taking this course, he appears to have been 
well advised, in smuch as the determination of the physical and mechanical 
properties of rubber require special apparatus and plant which are not likely to be 
present in the general analyst’s laboratory. Without such special apparatus, 
attempts to determine the mechanical and physical properties of rubber are likely to 
do more harm than good, but Mr. Lewis has given references to the literature on 
this subject for those who desire to pursue it further. On the whole, Mr. Lewis is 
to be congratulated on handling a difficult and intricate subject in a sound and 
scholarly fashion. P. Schidrowitz. 

The Microscopical Examination of Foods and Drugs. By Henry George 
Greenish, F.I.C., F.L.S., Professor of Pharmaceutics to the Pharmaceutical 
Society, London : J. and A. Churchill, 1910. Price 12s. 6d. net. 

This is a second edition of Professor Greenish’s book, which originally appeared 
in 1903. A section has been added on fibres, and some additions have been made 
to the previously existing sections of the work, which is one primarily designed as a 
working textbook for students. The well-known skill and care of the author as a 
microscopical expert have resulted in a set of drawings which, as far as they go, 
afford clear indications of the histological structure of many of the materials with 
which analysts as well as pharmacists are called upon to deal; but, as only typical 
articles are selected, the list—and consequently the general utility of the book—is 
limited. The first section is devoted to starches and the second to hairs and textile 
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abres, the remaining sections dealing with spores and glands (lycopodium, 
Lupulin, etc.), woods, stems, leaves, flowers, barks, seeds, fruits, rhizomes, and roots, 
about fifty different typical drugs being dealt with, as well as some of the more 
common food substances, the analysis of which calls for microscopical examination, 
some of the more common adulterants of powdered foods and drugs being included. 
The working instructions are good throughout, being the outcome of long personal 
experience in this important branch of the analyst's art. Bernard Dyer. 

Identification of the Commercial Dyestuffs. Being Volume III. of a Method 

for the Identification of Pure Organic Compounds. By S. P. Mulliken. 

New York: J. Wiley and Sons. London : Chapman and Hall. 1910. Price 

21 s. net. 

The introductory chapter refers to the difficulty and complexity of the problem 
involved in the identification of the several hundred definite chemical species 
of colouring matters liable to be met with in current industrial dyes. In Chapter II. 
the author gives directions for the general analytical procedure in the examination 
of an unknown dyestuff, dividing his tests into four groups; (a) Preliminary; 

(b ) generic, divisional, and sectional; (c) co-ordination; and ( d) special tests. 

The reactions indicated under these headings are likely to prove of service to the 
analyst who is occasionally called upon to examine commercial brands of dyes, 
many of which are mixtures of several specific colouring matters. 

The tests are arranged in a definite order and are referred to by numbers. The 
preliminary tests include the identification of indigoid dyes and sulphide colours by 
vat-dyeing experiments with sodium hydrosulphite and sulphide respectively. The 
generic tests contain descriptions of the colour-discharge effects produced by Bonga- 
lite (sodium formaldehydesulphoxylate) and the regeneration of the colour in certain 
cases by oxidation with potassium persulphate. 

Among the co-ordination tests will be found the effect on dyed fabrics of such 
general reagents as concentrated sulphuric acid, aqueous sodium hydroxide, nitrous 
acid, and chromic acid (after-chroming). 

The application of the foregoing reactions will generally enable the analyst to 
refer the colouring matter to its proper class, and special tests are now applied for 
the purpose of identification. Among these special tests may be mentioned—(i.) The 
precipitating action of sulphuric acid, sodium hydroxide, tannic acid, and the 
sulphates of calcium, chromium, and copper; (ii.) the dyeing of wool with different 
'mordants ; (iii.) the reduction of azo-dyes with sodium hydrosulphite, and the 
identification of the fission products ; (iv.) the absorption spectra of dye-solutions. 

Whenever possible, verification tests should be carried out by making compara¬ 
tive dyeings with the identified dye and standard specimens of the same colouring 
matter. 

The greater portion of the volume is devoted to a tabulation of the commercially 
important dyestuffs arranged in accordance with their reactions towards the reagents 
employed in the generic or sectional tests, and indicating the tinctorial effects of the 
dyes on wool or cotton. The last chapter gives useful suggestions for the identifica¬ 
tion of dyestuffs in mixtures. G. T. Morgan. 
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EIGHTH INTERNATIONAL CONGRESS OF APPLIED CHEMISTRY. 

WASHINGTON AND NEW YORK, U.S.A., SEPTEMBER, 1912. 


Notice. 

The Eighth. International Congress of Applied Chemistry will be held in Washington 
and New York, U.S.A., from September 4 to September 13,1912, under the patronage 
of His Excellency the President of the United States, The Hon. President of the 
Congress is Professor Edward W. Morley, Sc.D., Ph.D., LL.D.; the President, 
Mr. Win. H. Nichols, Sc.D., LL.D.; and the Secretary, Dr. Bernhard C. Hesse, 
25, Broad Street, New York City. 


The Congress is divided into the following sections and subsections : 


I. Analytical Chemistry. 

II. Inorganic Chemistry. 

Ilia. Metallurgy and Mining. 

IIIA Explosives. 

IIIc. Silicate Industries. 

IY. Organic Chemistry. 

IVa. Coal Tar Colours and Dyestuffs. 
Va, Industry and Chemistry of Sugar. 
Y b. India-rubber and other Plastics. 

Yc. Puels and Asphalt. 

Yd. Pats, Patty Oils, and Soap. 

Ye. Paints, Drying Oils, and Varnishes. 
Via. Starch, Cellulose, and Paper. 


VI b. Permentation. 

VII. Agricultural Chemistry. 

Villa. Hygiene. 

VIII6. Pharmaceutical Chemistry. 

VIIIc. Bromatology and Pharmacology. 
YIIM. Physiological Chemistry. 

IX. Photo-Chemistry. 

Xa, Electro-Chemistry. 

Xb, Physical Chemistry. 

XIa. Law and Legislation affecting 
Chemical Industry. 

XIb. Political Economy and Conserva¬ 
tion of Natural Resources. 


Papers will be accepted for reading and discussion in all the above sections, 
preference being given to those specially adapted for international discussion. They 
must be sent in not later than July 1,1912. 


A preliminary pamphlet has been issued, and may be obtained from the Hon. 
Secretary of the British Organising Committee, Charles G. Cresswell, Society of 
Chemical Industry, Palace Chambers, Westminster, S.W. 

June , 1911. 
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AND OTHER ANALYTICAL CHEMISTS. 

NOTE ON THE COMPOSITION OF BLAUD’S PILL. 

By ALBERT E. PARSES, F.I.C., and JOHN D. ROBERTS, B.Sc. 

{Bead at the Meeting^ Kay 3, 1911.) 

Blaud’s pill, according to the formula recommended by Blaud himself about 1832, 
was originally prepared from ferrous sulphate and potassium carbonate in equal 
quantities, compounded with various gums, syrups, etc., to form a workable pill 
mass, the active constituent being ferrous carbonate, which is formed by the inter¬ 
action of the two principal ingredients. Since its introduction various alterations in 
its composition have been made. 

At the present time it is incorporated in the British Pharmacopoeia as the 
official piMa fern, and should consist of 150 parts of exsiccated ferrous sulphate and 
95 parts of anhydrous sodium carbonate, which are about the theoretical amounts 
required by the reaction— 

FeS0 4 , H 2 0 + Na a C0 3 = FeC0 8 + Na 2 S0 4 +H 2 0 

sodium carbonate having been substituted for the origiual potassium carbonate. 
The remainder of the pill consists of gum acacia, tragaeanth, syrup, and glycerol, 
the whole being made np into 5-grain pills, each pill containing the equivalent of 
1 grain, or about 20 per cent, of ferrous carbonate. 

We have recently examined a large number of commercial samples of Blaud’s 
pill, some of which were found to differ considerably in composition from the official 
formula. 

The results of analysis are set out in the table on p. 388, the figures being 
calculated on the mean weight of five or ten pills. 

In numbers 2, 3, 8, 14, 16, 20, 22, 29 and 30, the figures represent the whole 
pill; in the other cases the pill was examined after removal of its coating. The 
figures in column 8 represent the amount of S0 3 found in the ash and not in the 
original pill (except the numbers before mentioned). 
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KOTE OK THE COMPOSITION' OF BLATTO’S PILL 


i 

£ 

Colour. 

Coating. 

Ash. 

Ash Insoluble 
in HOI. 

Iron as Oxide. 

Equivalent 
to FeCOo, per 
pill.’ 

o 

02 

efO 

oi’ 

. oolz; 

■fe 

P-l 

i 



Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

Grain. 

Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

1 

Pink 

Pearl 

43-09 

18-19 

18-18 

1-33 

0-52 

1-38 

nil 

2 

Black 

Gelatine 

39-71 

19-50 

15-59 

1-33 

0-36 

0-67 

99 

S . 


Varnish 

50-17 

19-10 

19-15 

1-07 

13-12 j 

0-90 

99 

4 

White 

Pearl 

41-20 

14-88 

18-52 

1-25 

1-02 

1*05 

99 

5 


99 

44-36 

19-23 

19-95 

1-38 

0-66 

1-19 

99 

6 

Pink 

99 

34-42 

4*17 

17-43 

1-01 

6-69 

— 

— 

7 

White 

99 

42-70 

17-95 

16-47 

1*25 

0-50 

1-68 

nil 

8 

Black 

Varnish 

46-26 

21-70 

12-25 

1-28 

10-96 

2-96 

99 

9 

Pink 

Pearl 

32-24 

3*19 

16-76 

0-94 

5-98 

— 

— 

10 



50-57 

18-45 

18-96 

.1*82 

0-55 

0-84 

nil 

11 


99 

33-71 

3-89 

17-72 

0-92 

6-29 

— 

— 

12 

White 

99 

43-08 

16-57 

20-95 

1-50 

1-22 

1-79 

nil 

13 

Pink 

99 

44-95 

20-61 

17-43 

1-80 

0-89 

0-75 

trace 

14 

>» 

99 

52*98 

32-70 

8-35 

0-80 

8-78 

2-28 

99 

15 

White 

99 

44-54 

3-76 

12-55 

0-89 

11-85 

— 

— 

16 


99 

57-56 

34-80 

11-45 

1-06 

10-32 

3-62 

nil 

17 

tt 

99 

41*55 

2-67 

13-10 

1-09 

13-05 

— 

— 

18 

»> 

99 

39-55 

4-84 

19-30 

1-46 

7-97 

— 

— . 

19 

Black 

99 

40-58 

11-10 

16-22 

1-28 

7-04 

— 

— 

20 

99 

Gelatine 

40-93 

1-81 

16-69 

1-24 

16-25 

4-34 

9*82 

21 

, White 

Pearl 

38-69 

5-49 

18-05 

103 

7-15 

— 

—■ 

22 


99 

54-78 

19-15 

11-85 

1-14 

10-82 

8-91 

nil 

23 

ft 

. 99 

37-94 

4-72 

18-29 

1-13 

7-37 

— 

— 

24 

99 

99 

41-63 

15-45 

19-56 

1-36 

0-99 

1-61 

nil 

25 

it 

99 

38-30 

4-49 

21-08 

1-47 

7-43 

— 

, — 

26 

>9 

99 

40-24 

1-08 

15-95 

1-00 

11-05 

1-90 

6*95 

27 

99 

it 

43-25 

1-83 

16-62 

1-13 

3-15 

— 

— 

28 

99 

99 

38-31 

3-34 

19-61 

1-05 

4-21 

— 

— 

29 

Black, double 
strength . 

Gelatine 

47-96 

7-59 

35-97 

2-01 

0-54 

2-04 

nil 

30 

White 

Sugar, Blaud 
and arsenic 


0-19 

' 

12-74 

0-90 

11-26 

8-80 



It is evident from these figures that many of the samples were made from 
ferrous carbonate, and in Nos. 3, 8, 13 and 16, the amount of sodium carbonate was 
very low. The ferrous carbonate was probably first prepared by precipitation with 
soditim carbonate, and the precipitate, without washing, then made up into pills. 
This would account for the minute quantities of alkali found in some of the samples. 
Five samples were found to be deficient in iron, and two samples, it will be observed, 
contained potassium carbonate. 

While it may be held that pills made from ferrous carbonate "are quite efficient, 
it must be admitted that they do not satisfy the requirements of the Pharmacopoeia. 
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NOTE ON THE “ PEARL COATING ” OF PILLS, 

By ALBERT E. PARSES, F.I.C., and JOHN D. ROBERTS, B.Sc. 

[Bead at the Meeting, May 3, 1911.) 

In the preceding note its will be observed that the majority of the pills were of the 
variety known as “ pearl coated.” In as many cases as possible the coating was 
removed, estimated, and examined. The approximate composition of the coating 
and of the pill mass is set out in the following table: 





Coating. 



Pill Mass. 


g a i 


Average 
Weight 
of PU1. 

Amount. 

Ash. 

Ash 

insoluble 
in HOI. 

Amount. 

Ash. 

Ash 

insoluble 
in HC1. 

2i { 

Maximum 

Grm. 

0-52 

Per Cent. 

40'08 

Per Cent. 

34*75 

Per Cent. 

31-59 

Per Cent. 

78-71 

Per Cent. 
35-70 

Per Cent. 
16-19 

Minimum 

0-38 

21-29 

19*20 

17-02 

59-92 

20-09 j 

0-70 


On further examination the ash insoluble in hydrochloric acid was found to 
consist principally of magnesium silicate, and to have the following composition: 



Coating. 

Pill. 


Per Cent. 

Per Cent. 

Silica and insoluble matter ... 

65*4 

714 

Iron and aluminium oxides ... 

4*4 

3-8 

Magnesia (MgO) 

27*9 

21-1 

Alkalis. ... 

1*7 

2-0 


The use of magnesium silicate (steatite) for the pearl coating of pills appears to 
have commenced some twenty-five years ago; of late years it has considerably 
increased, and at the present time almost every official pill of the Pharmacopoeia can 
be obtained pearl coated. 

Opinions differ as the the suitability of steatite as a coating for pills. Gilmour 
(Pharm. 1887, 781) and Cowley ( Ghent . and Drug., 1895, 923) state that the 
coating is harmless and easily disintegrated; on the other hand, Tichborne (“ Year- 
Book of Pharmacy,” 1901) condemns pearl-coated pills, and refers to them as 
“bulletrlike bodies.” » 

When allowed to disintegrate in water or dilute acid, the coating, under the 
microscope, has the appearance of transparent, sharp, angular particles, resembling 
finely-ground glass, and, in our opinion, the ingestion of such inert siliceous .matter by 
persons in-delicate health must be attended with grave risks. Quite recently the 
attention of public authorities has been called to the objectionable habit of polishing 
rice with mineral matter; the use of the same material as a coating for pills must 
be regarded with equal disfavour, and, if allowed to be used at all, the amount should 
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be restricted to the smallest possible quantity. The variations in the amounts in 
the samples examined seem to be far greater than there is any necessity for. 

The use of a siliceous material as an excipient in the case of “ Blaud’s Pill ” is 
quite unnecessary. It will be noticed that in the majority of cases the siliceous 
matter in the pill mass is small, and can be neglected; it is obviously a difficult 
matter to free the pill entirely, from its coating before examination, but in the other 
cases it has evidently been added to the pill mass before coating, and attention may 
also be called to the fact that it is these particular pills which are also deficient in 
alkaline carbonate. 

The British Pharmacopoeia sanctions the use of kaolin as an excipient in certain 
pills, which, however, do not include the one in question. 

•J* *i* 

THE COMPOSITION OF MILK. 

By H. DROOP RICHMOND, F.I.C. 

(Bead at the Meeting , May 31,1911.) 

In the present communication the results of the analyses of milk during 1910 made 
in the laboratory of the Aylesbury Dairy Company are given. The average results of 
19,282 samples of milk received from the farms is given in the table below : 

Average Composition of Mile during 1910. 


Month. 

Morning Milk. 

■ 

Evening Milk. 

Mean, 

Sp. Gr. 

Total 

Solids. 

Fat. 

Solids- 

BOt- 

Fat. 

j 

Sp. Gr. 

Total 

Solids, 

Fat. 

Solids- 

not- 

Fat. 

Sp. Gr. 

Total 

Solids. 

Fat. 

Solids- 

not- 

Fat. 

January 

1*0321 

% 

12-50 

% 

3-62 

% 

8-88 

1*0318 

% 

12-80 

% 

3-92 

% 

8-88 

1*0319 

% 

12-65 

% 

3-77 

% 

8-88 

February ... 

1*0321 

12*39 

3*53 

8*86 

1*0318 

12-71 

3*85 

8*86 

1*0319 

12*55 

3*69 

8*86 

March 

1*0320 

12*32 

3*48 

8-84 

1-0317 

12*64 

3-82 

8*92 

1*0319 

12*48 

3*65 

8*83 

April 

1*0319 

12*21 

3*41 

8*80 

1-0316 

12*59 

3-80 

8-79 

1*0317 

12*40 

3-61 

8*79 

May. 

1*0322 

12*11 

3*28 

8*83 

1*0318 

12*58 

3*74 

8*84 

P0320 

12*35 

3*51 

8*84 

June. 

1*0323 

12*11 

3*24 

8-87 

1-0317 

12*58 

3*76 

8*82 

1*0320 

12-35 

3*50 

8*85 

July. 

1*0321 

12*20 

3*37 

8*83 

1*0315 

12*63 

3*85 

8*78 

1*0318 

12*42 

3*61 

8*81 

August 

1*0322 

12*37 

3*48 

8*89 

1*0317 

12*86 

4*00 ; 

8*86 

1*0319 

12*61 

3*74 

8*87 

September ... 

1*0324 

12*56 

3*60 

8*96 

1*0320 

12*98 

4*03 

8*95 

1*0322 

12*78 

3*82 

8*96 

October 

1*0325 

12*75 

3*75 

9*01 

1*0322 

13 T6 

4*14 

9 $2 

1*0324 

12*96 

3*95 

9*01 

November ... 

1*0326 

12*89 

3*84 

9*05 

1*0324 

13*15 

4*11 

9*04 

1*0325 

13*02 

3*97 

9*05 

December ... 

1*0323 

12*78 

3*80 

8*98. 

1*0322 

13*04 

4*04 

9*00 

1*0323 1 

12*91 

3*92 

8*99 

Average ... 

1*0322 

12*43 

3*53 

8*90 

1*0319 

12*81 

3-92 

8*89 

1*0320 

12-62 

3*73 

8*89 


The usual variations were noticed—that is, the lowest fat occurred in May and 
June, and the highest in October and November; the drop in solids-not-fat so often 
found in July and August was scarcely noticed in 1910. 
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In continuation of the tables published in former years, I give the percentage of 
the samples falling between each 0*1 per cent, of fat below 3*0 ; I have extended it 
this year to include April and July, as quite an appreciable number of samples 
below the limit were found. In the other months of the year such low samples are 
^practically; if not entirely, non-existent. The table refers to morning milk only, 
hardly.any samples of evening’s milk being below 3*0 per cent, of fat. 


Percentage of Samples of Morning Milk falling below 3*0 per Cent. Fat. 



2*9 to 3*0 
per Cent. Fat. 

! 

2-8 to 2-9 
per Cent. Fat. 

2*7 to 2*8 
per Cent. Fat. 

: 

Below 2*7 
per Cent. Fat. 

April, 1910. 

1-6 I 

0*3 

0-5 

0-9 

May, 1910. 

3-o ; 

2*1 

0-8 

0-5 

June, 1910. 

30 

1*2 

1-0 

0-1 

July, 1910. 

0-7 

! 

0*7 

0-1 

— 


These results do not greatly differ from those of previous years, but the period 
when cows frequently yield milk below standard appears to be extending into both 
April and July. 

With reference to the statement that I made last year §is to the occurrence 
of low solids-not-fat during March and April of 1910, which were due to a low 
percentage of proteins, I give here the composition of the milk from the two farms 
on which these low solids-not-fat were observed; only the evening milk in each case 
contained low percentages of solids-not-fat: 



Farm B. 

Farm C. 

March. 

April. 

March. 

Average. 

Minimum. 

Maximum. 

Average. 

Minimum. 

Maximum. 

Average. 

Minimum. 

Maximum. 

Total solids ... 

12*70 



12*66 



12*54 



Fat 

4*24 

.— 

— 

4*15 

— 

_ 

4-07 

_ 


Milk-sugar 

4*55 

— 

— 

4*52 

_ 

_ 

4*61 

— 

_ 

Proteins 

3*18 

2*96 

3-47 

3*26 

3*11 

3*52 

3*13 

2*99 

3*33 

Ash .| 

0*73 

— 

— 

0-73 

_ 

_ 

0-73 

_ 

_ 

Solids-not-fat... 

8*46 

1 8*20 

1 

8-70 

8-51 

8*30 

8*70 

8-47 

8*15 

8*75 


In each case about one-half of the samples fell below 8*5 per cent, of solids-not- 
fat, the bulk of them lying between 8*4 and 8*5; there were only four samples which 
did not substantially conform to the standard of 8*5 per cent., in which the proteins 
fell appreciably below the figure corresponding to 0*5 per cent, of nitrogen (3*19 per 
cent.)* These were— 

Solids-not-fat ... 8*35 8*30 8*30 8*15 

Proteins . 2*96 2*96 2*99 3*02 

An unusual instance of low solids-not-fat accompanied by a high percentage of 
proteins was published in the Analyst (1911, p. 11), 
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In the last three weeks of December the milk from a farm was found to be 
constantly below 8‘5 per cent, of solids-not-fat. The composition for the month 
was— 



Average. 

Minimum. 

Maximum. 

Total solids ... 

12-96 

_ 


Eat . 

4-59 

— 

— 

Milk-sugar . 

3-86 

— ' 

— 

Proteins 

3-72 

3*60 

3-98 

Ash . 

0-79 

— 

, — 

Solids-not-fat...' . 

8-37 

8*05 

8*95 


The acidity of this milk was very low, and averaged 13*4 degrees. Inquiries at 
the farm showed that the cows were healthy, but were nearly dry, and were only 
being milked once a day; I learn that this is not an uncommon practice during the 
winter on farms where cheese is made. 

My experience this year has shown that, while the rule that genuine samples 
containing less than 8*5 per cent, of solids-not-fat should contain 0*5 per cent, of 
nitrogen and 0*7 per cent, of ash is not an absolute one, the exceptions to this are 
very few. 

♦ Discussion. 

Mr. C. Revts agreed that in the great majority of cases in which deficiency in 
non-fatty solids occurred it was due to deficiency in milk-sugar. In determining 
whether a low percentage of non-fatty solids was due to tampering or to abnormality, . 
a ^determination of the proportion of milk-sugar afforded, in his experience, very 
useful information, and was well worth the small additional time that it occupied. 


4* 4* 4* 4* 

FURTHER ANALYSES OF GHEE. 

By E. RICHARDS BOLTON and CECIL REYIS. 

(Bead at the Meeting , May 31, 1911.) 

Since the publishing of our paper entitled “Some Analyses of Ghee ’’(Analyst, 
1910, 35, 343), a number of other samples have come into our hands, and, as some 
of these are known to be samples of ghee as sold in the market in the City of 
Bombay, we thought it desirable to place the analyses on record. In publishing these 
results, we feel It necessary to draw attention to the Reichert-Meissl value of 18*24 
given for one sample of ghee made from buffalo milk, and published in a paper by. 
Kesava-Menon (J . Sqc. Ghem. Ind ., 1910, 29, 1428). We feel certain that this is 
quite an abnormal figure for true ghee, and, if accepted in any way as a representa¬ 
tive figure, would lead to the passing of a considerable amount of adulterated ghee 
as pure. Of all the samples we have examined, none have lead us to suppose that 
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pure ghee has anything but a high Reichert-Meissl value, Usually approaching or 
even exceeding 30. 

We again draw attention to the fact that the process of Ave Lallemant, as 
referred to in our previous paper, is of distinct value in the examination of ghees: 


Source. 

Malabar 



Bombay City. 



Coast. 

A. 

B. 

C. 

D. 

E. 

F. 

Reichert-Meissl value ... 

24’4 

19-00 

2570 

26-20 

28*40 

29*80 

25*60 

Polenske value. 

1*8 

0-90 

0*90 

1-50 

1*60 

1*40 

1*20 

Saponification value ... 
Iodine value (Wijs) ... 
Refractometer index at 

228-2 

219-90 

213*80 

223-60 

224*90 

225*40 

221*40 

— 

32*37 

37-28 

29-24 

28*11 

29-55 

31*83 

40° C. (Zeiss scale) ... 

42-7 

43*10 

44*30 

44-80 

42*00 

42*00 

42*60 

Valenta number (° C.)„. 
Sp. gr. 0. 

— 

48*50 

/- 43*50 

42*50 

36-00 

33-50 

50*00 

— 

0*8635 

0*8627 

0-8619 

0-8656 

0*8656 

0*8618 

Baryta values (Ave Lalle¬ 


i 






mant) ; (a) Total ... 

: 312*0 

300-50 

292-30 

305*60 

307*50 

308*10 

302-70 

(&) Insoluble 

, 256*7 

252-20 

256-80 

256*20 

252*40 

251*50 

256*40 

(c) Soluble,.. 

55-3 

48*30 

35*50 

49*40 

55*10 

56*6,0 

46-30 

b- (200-f- c) 

-{-1*4 

+ 3*90 

+ 21-30 

+ 6*80 

-2-70 

-5*10 

+ 10*10 

Free fatty acids (as oleic) 

Melting-point (° C.) ... ! 

— 

0-37% 

2-23% 

2-39% 

1-83% 

1*84% 

0*92% 

— 

42*50 

45*00 

43*00 

43-00 

41*00 

43*70 

Inferences . 

Doubtful 

purity 

Adulterated 

Highly 

adulterated 

Adulterated 

Pure 

Pure 

Adulterated 


jfc Ox xj. jja m 
zp 'JT TJT TJ? TJT 

THE DETERMINATION OF THE AMOUNT OF DISSOLVED OXYGEN 
ABSORBED BY SEWAGE EFFLUENTS CONTAINING NITRITES, AND OF 
THE AMOUNT OF NITRITE IN SEWAGE EFFLUENTS AND WATER. 

By R. W. CLARKE, F.i.C.. 

(Bead at the Meeting, May 81,1911.) 

Considerable attention has lately been paid to the determination of the amount of 
dissolved or atmospheric oxygen absorbed by sewage effluents. This has been due in 
great measure to the fact that, in the fifth report of the Royal Commission on Sewage 
Disposal, great weight is attached to the amount as a criterion of the purity and non* 
putrescibility of an effluent. 

Two methods of determination are in general use—viz.: 

1* Absorption of atmospheric oxygen by means of Adeney’s apparatus, the 
decrease in volume of a known amount of air being measured. 

2. Absorption of dissolved oxygen from tap-water, the amount of dissolved 
oxygen present at the commencement and after definite periods of time being 
estimated by Winkler's method or one of several modifications thereof. These are 
referred to in Rideal and Stewart's paper (Analyst, 1901, 26,141). 
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The Adeney apparatus was found on several occasions to give unsatisfactory 
results, so it was discarded in favour of purely chemical methods. 

In the absence of nitrites, Winkler’s method is perfectly satisfactory, and gives 
concordant results under identical conditions as to dilution and temperature. In the 
presence of nitrites, however, a definite end-point is not obtainable on titration with 
thiosulphate, owing to oxidation of N 2 0 2 and consequent liberation of a further 
quantity of iodine, when it is again reduced to N 2 0 2 , the cycle being repeated, 
according to the equations: 

1. 2HNO a +2HI = N 2 0 2 + 2H 2 0 4-1 2 . 

2. 2N 2 0 2 4- 2H 2 0 4* 0 2 =4HN 0 2 . 

The method suggested by Rideal and Stewart ( loc . cit.), while quite satisfactory 
for the purpose to which it is applied by them, is inapplicable to the effluent before 
dilution, when the amount of dissolved oxygen absorbed is to be determined, as the 
whole character of the effluent is, naturally, changed by the oxidising action of the 
permanganate, and, if applied to the diluted effluent, cannot be relied on completely 
to oxidise the nitrite, an indefinite end-point being still obtained. 

It was found that the difficulty was entirely avoided if free .acid was not 
present. Neutralisation can be effected satisfactorily by adding a small excess of 
light carbonate of magnesia to the acid liquid. The method may be summarised as 
follows; The effluent is diluted to a sufficient extent (ten times or more in the 
case of bad effluents) with good tap-water and thoroughly.shaken, and a number 
of bottles (usually five) of known capacity, approximating to 300 c.c., are com¬ 
pletely filled therewith. The amount of dissolved oxygen present at the start, 
and after one, two, and five days respectively, is determined by adding 1 c.c. 
of 33 per cent. MnClg to the bottom of the bottle by means of a pipette with a long 
and narrow delivery tube, followed by 3 c.c. of 33 per cent. NaOH containing 10 per 
cent. KL The bottle is then shaken, and allowed to stand for some time, atmospheric 
oxygen being .of course excluded. When the mixed hydrated oxides of manganese 
have settled to the bottom, 3 c.c. of hydrochloric acid are added and the bottle again 
shakea A sufficient quantity of MgC0 3 to neutralise the free acid is then added, 
and, after allowing time for the completion of the reaction, the contents of the bottle 
are poured into a flask and titrated with thiosulphate of known strength (a convenient 
strength is about -^). 

The difference in amount of dissolved oxygen present at the commencement and 
after a given interval, multiplied by the dilution, gives the amount of oxygen absorbed. 
The assumption is here made that there is no appreciable change in the amount of 
nitrites present during the interval. Up to the present all experiments have shown 
this assumption to be justified. 

The possibility of applying the reaction to the estimation of nitrites was at once 
apparent. Several different methods were tried. The best seems to be as follows: 
A tall bottle, holding not less than 500 c.c., and having a tightly-fitting stopper, is 
required. One of the ordinary quart bottles, with spring stopper, such as is used by 
dairy companies for sterilised milk, is convenient. This is filled with the nitrite- 
containing water or effluent to within about 20 e.a. of the whole content, the 
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quantity being measured. To this are added 4 c.e. of 33 per cent. MnCl 2 and 12 c.c. 
NaOH and KI solution, as for the estimation of dissolved oxygen. A further quantity 
of about 1 grm. of KI is added, and the bottle closed and very thoroughly shaken. 
If; is important that a small bubble of air be left in, as the stopper fits sufficiently 
tightly to cause the bottle to burst on slight increase in temperature if this be not 
done. The bottle is then allowed to stand at rest overnight. The hydrated oxides 
of manganese sink to the bottom, leaving a solution of manganese nitrite in water 
which is free from dissolved oxygen. 

A stoppered bottle of known capacity, of about 300 c.c., is then filled with the 
clear solution by means of a siphon (aeration being avoided), and acidulated with 
3 c.c. of HOI; this is then neutralised with MgCO s , and the iodine liberated is 
titrated with thiosulphate of known strength. A weak solution is best; that used 
for the determination of oxygen absorbed from permanganate answers excellently. 
From this result the quantity present in the original water is easily calculated. 

Experiments conducted with tap-water containing known amounts of potassium 
nitrite, varying from 0*04 to 0*6 part per 100,000 of nitrogen, gave results within 
5 per cent, of the quantities taken ; and the presence of organic matter, such as is 
commonly present in sewage effluent, appears to cause no error. The long sedimen¬ 
tation of the oxides of manganese is necessary, as the finer particles of manganous 
hydrate settle down much more slowly than do the more highly oxidised hydrates; 
and the affinity of manganous hydrate for oxygen is so great that it is impos¬ 
sible to siphon off the liquid without a portion being oxidised, and this causes a 
liberation of iodine in excess of that due to the nitrite. The other well-known 
methods of estimating nitrites in the small quantities in which they occur in water 
and sewage, such as Thresh’s, the m-diaminobenzene, and the a-naphthylamine and 
sulphanilic acid methods, failed to give such satisfactory results as that above- 
described. Moreover, the method is extremely simple, and, so far as actual manipu¬ 
lation is concerned, takes very little time, as is also the case with the determination 
of dissolved oxygen absorbed. 

Discussion. 

Mr. W. T, Burgess said that, in connection with the process for the estimation 
of dissolved oxygen which had been communicated to the Society by Dr. Rideal and 
himself in 1909, they had observed that, during the time that the effluent was under 
examination (from one day to five days), the proportion of nitrite present did not 
sensibly change, and this was confirmed by Mr. Clarke’s work. With regard to the 
dilution of the effluent with ten times its bulk of water, he would point out that the 
large multiplication of the results which this involved was a decided disadvantage. 
He thought that as a rule it would be sufficient to dilute with an equal bulk of fully 
aerated water, provided that the effluent was fully aerated to start with. 

Mr. E. Hines said that he had had an opportunity recently of trying Mr. Clarke’s 
process, and had found that when the solution was neutralised with magnesium 
carbonate the extension of the end-point by the nitrite was entirely obviated. In the 
application of the process to the, estimation of nitrites he had not been quite so 
successful. With quantities under 0*1 part per 100,000, his results were always too 
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high, but of course his experience with the process was very limited. One draw¬ 
back to this part of the process seemed to be that it required so large a quantity of 
the sample—more than would be likely to be available in ordinary cases after the 
other determinations had been made. 

* $ $> # & 

THE ESTIMATION OF QUININE AS THE ACID CITRATE IN CERTAIN 

ORGANIC LIQUIDS.* 

By T. COCKBURN, F.I.C., and J. W. BLACK. 

(Bead at the Meeting, May 31, 1911.) 

The results of the estimation of quinine in organic liquids, such as urine, by direct 
extraction of the alkaline liquid with ether, are very unreliable. The quinine thus 
obtained is contaminated with resinous and colouring matter,-and therefore results 
obtained by direct weighing of the ether extract are entirely erroneous. 

Nishi’s method (Analyst, 1909, 34, 443) obviates this source of error, by 
precipitating the quinine, dissolved in ether, as the acid citrate, by the addition 
of an ethereal solution of citric acid. That the compound formed is of constant 
composition and corresponds to the acid citrate is proved by Nishi’s published- 
results, the accuracy of which we confirmed by a series of estimations, in which we 
employed pure anhydrous quinine, with the following results: 


Quinine taken. 

-•-;- 

Acid Citrate of 
Quinine found by 
Precipitation. 

Percentage of 
Quinine in Citrate 
Precipitate. 

i 

Quinine calcu¬ 
lated from 
QioHjyNoCX}. C 6 H s 0 7 . 

Difference. 

Gun. 

Grm. 


Grm. 

Grim 

0-0508 

• 0-0812 

62-56 

0-0509 

+ 0-0001 

0-1069 

0-1688 

63-32 

0-1059 

-0-0010 

0-1366 

0-2144 

63-75 

0-1346 

-0-0020 

0-1554 

0-2476 

62-76 

0-1555 

+0-0001 

0-1758 

0-2809 

62-58 

0-1763 

+ 0-0005 

0-2100 

0-3394 

61-87 

0-2131 

+0-0031 

0-2808 

0-4398 

63-84 

0-2761 

-0-0047 


The theoretical quinine content of the abid citrate C 20 H 24 N 2 O 2 .C 6 H 8 O 5 r is 
62-79 per cent. Our average "figure is 62*95 per cent., and, considering the small 
quantities of quinine used, the greatest deviations from this average figure are well 
within the limits of experimental error. The corresponding figure obtained by Nishi 
was 62*57 per cent. The general characteristics of the acid citrate were given by 
Nishi, and our results are in perfect agreement with his. The compound is almost 
completely insoluble in ether, slightly more soluble in cold water and in alcohol, 
whilst in hot water it readily dissolves. The process as detailed by Nishi proved 

* This work was carried out in accordance with the terms of the “ Analytical Investigation Scheme.” 
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cumbersome, as part of the precipitate adheres firmly to the sides of the flask in 
which the quinine is precipitated, necessitating the weighing of this flask, as well as 
the Gooch crucible containing the major portion of the precipitate. 

We’rmodified the method of collecting the precipitate, whereby the process is 
simplified, and yields excellent results. The details of the method as simplified by 
us are as follows: 250 c.c. of the urine are made strongly alkaline with strong 
sodium hydroxide, warmed and extracted in a separator with ether, the extraction 
being repeated three times. We found it necessary, in order to lessen the tendency 
to emulsify, that e$ch extraction should proceed at as high a temperature as is 
consistent with safety, and that the urine should be strongly alkaline. The ether 
extracts are collected, washed with small quantities of water, placed in a flask, 
and the ether evaporated. The residue, consisting of quinine admixed with 
various impurities, is dried in the water-bath. It is then dissolved in 20 c.c. of 
anhydrous ether, filtered into a weighed 4-ounce Erlenmeyer flask, the filter-paper 
and flask being washed with small quantities of ether. With the flask is weighed a 
filtering-tube, consisting of a small thistle funnel, the bulb of which (diameter 
10 mm.) is packed with dry asbestos, the whole being dried in the water-bath. To 
fche^filtered ethereal solution is then added 10 c.c. of a saturated ethereal solution of 
citric acid, and allowed to stand for twenty-four hours. The supernatant liquid is 
then drawn off through the filter-tube, by means of the usual aspirating apparatus. 
The precipitated quinine acid citrate, which is usually quite white and free from 
impurities, is washed three times with 10 c.c. of ether (sp. gr. 0*720) the supernatant 
■ether being drawn off as before. The filter-tube is now placed in the Erlenmeyer 
flask, the whole dried first at a gentle heat to prevent spirting, and then at 100° C, 
till constant, and weighed as C2oH24N20 2 .C 0 H 8 07. 

Known quantities of pure dry quinine were added to urine, and the following 
results were obtained, using the above method : 


Pure Quinine taken. 

Quinine Acid Citrate j 
; found. » 

Quinine found. 

Difference. 

Grin. 

| Grm. 

Gnu. 

dm. 

0-0306 

! 0*0467 

0-0293 i 

- 0-0013 

0*0499 

0*0850 

0-0533 

+ 0-0034 

0*0682 

: 0*1106 | 

0-0694 

+ 0-0012 

0*1000 

j 0*1594 j 

0-1000 

±0-0000 

0-1093 

0*1766 j 

0-1108 

+ 0-0015 

0-1406 

: 0*2226 

0-1397 

-0-0009 


The saturated ethereal solution of citric acid is prepared by dissolving citric acid, 
previously dried in vacuo , in anhydrous ether. Care should be taken that the 
precipitate be not allowed to remain unduly long in contact with the precipitating 
solution,’as thereby high results are obtained; whilst if the ether is not anhydrous, 
or if the washing of the precipitate with ether is prolonged, the results are too low. 

The [melting-point of the acid citrate recovered from urine we found to be 




398 HUTCHIN : THE ASSAY OF WOLFRAM CONCENTRATE 

194° 0., whilst the average of several nitrogen determinations (Kjeldahl) was 5*49 
per cent,, theory requiring 5*42 per cent. 

We applied the method to the estimation of quinine in citrate of iron and 
quinine, prepared in accordance with British Pharmacopoeia requirements, with the 
following results: 


Quinine by Extraction. 

! 

Quinine calculated from Acid 
Citrate. 

Difference. 

Per Cent. 

; Per Cent. 

Per Cent. 

14*47 

14-45 

-0-02 

14*15 

14-07 

-0-08 


The process may be employed for the estimation of quinine in the presence of 
caffeine, but does not afford a means of separation of the common cinchona 
alkaloids, since all these give a precipitate with an ethereal solution of citric acid. 

Corporation Chemical Department, 

Glasgow. 

THE ASSAY OF WOLFRAM CONCENTRATE. 

By H. W. HUTCHIN. 

WoiiPKAM is bought and sold on the unit system, taking tungstic oxide as the basis. 
The average price per nnit during the last five years has been 34s. 6d.; the buyers 
require a mi n imum of 60 units, although poorer material may be sold, but at a lower 
price per unit. The necessity for an accurate method of assay of such a valuable 
product is obvious. As no-reliable volumetric method for the estimation of tungstio 
acid is known, the determination is in all methods made by weighing pure tungstio 
oxide. Tnngstic oxide results from the ignition of either ammonium tungstate, basic 
mercurous tungstate, or certain organic salts. All three reactions are used in assays. 
The use of organic salts is so far restricted to the assay of tungsten in alloys, and 
does not come within the scope of the paper. 

Finely powdered wolfram may be decomposed by boiling with strong hydro¬ 
chloric acid or by boiling with caustic soda solution. With the acid treatment the 
tungstic acid is liberated and remains undissolved, but with the alkali it passes into 
solution as tungstate of soda. A preliminary ignition with lime, or calcium car¬ 
bonate and salt, or calcium carbonate and ammonium chloride, renders wolfram 
more easily attacked by acids, but may under certain conditions be attended with 
undesirable, complications. Wolfram fused with caustic alkalis or the ’alkaline 
carbonates is converted into tungstate of soda or potash, both readily soluble in 
water. 
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The use of acid allows of the final determination being made either by ignition 
of ammonium tungstate or basic mercurous tungstate, but use of alkali necessitates 
the adoption of the mercury method. 

Such reactions are made use of in one or other of the four methods described 
hereafter, ,Yiz.: 

1. “ Aqua regia-ammonium tungstate” method. 

2. “ Aqua regia-mercurous nitrate” method. 

3. “ Soda digession-mercurous nitrate ” method. 

4. u Soda fusion-mercurous nitrate” method. 

1. “Aqua Regia-Ammonium Tungstate” Method, more commonly known 
as the “Aqua Regia” Method. 

To 1 grm. of the finely powdered wolfram in an 8-ounce beaker add about 10 c.c. 
strong ‘hydrochloric acid, and agitate carefully to prevent caking. Add more acid 
(about 120 c.c. in all), cover with a clock-glass, and boil briskly till the volume of 
acid is reduced to about 5 c.c. Allow to cool, add 5 c.c. strong nitric acid, and digest 
at nearly a boiling temperature for from five to ten minutes. Dilute with water to 
about 100 c.c., allow to settle, and filter through a 9-cm. filter, wash with water, 
working so as to obtain as little tungstic acid as possible on the filter. To the 
beaker add about 10 c.c. distilled water and 10 c.c. dilute ammonia (1:1), adding 
the latter in small quantities down the sides of the beaker. With a rubber-tipped 
rod remove any deposit from the sides of the beaker into the alkaline liquor, raise 
to the boil, and stir well (if the suspended matter does not readily subside, boil 
again until the desired result is attained). Allow to settle, and whilst still hot filter 
through the original paper into an 8-ounce flask. Wash the beaker two or three 
times with small quantities of distilled water, decanting each time from any heavy 
mineral should it be present. Complete the washing of the filter-paper, and reserve 
the cover-glass, filter-paper, and beaker. Evaporate the solution of ammonium 
tungstate in the flask to a small volume, transfer carefully to a weighed platinum 
dish, and continue the evaporation to dryness on a water-bath. Ignite the dish and 
contents gently at first, and more strongly afterwards. Weigh as tungstic acid. 

To the beaker containing the heavy residues add 5 c.c. hydrochloric acid, cover 
with the original clock-glass, and boil till nearly dry; add a few c.c. of nitric acid, 
and heat again for ten minutes. Dilute with water, allow to stand till the deposit 
has subsided, filter though a small paper, and wash beaker and paper several times. 

Wash the filter-paper, also the original filter-paper, with a little hot dilute caustic 
soda solution followed by small washes of distilled water, and collect the alkaline 
liquors and washings in a beaker. If the clock-glass is stained with tungstic acid, 
dissolve with a few drops of the soda solution and add to the contents of the beaker. 
Raise the contents of the beaker to boiling, add about 2 grms. ammonium nitrate, 
and stir well whilst boiling. ■ Filter through one of the papers previously used, and 
wash a little. Nearly neutralise the filtrate with dilute nitric acid, add a few c.c. of 
mercurous nitrate solution, stir well, filter on a small ashless paper, wash, ignite, 
and weigh as tungstic acid. Add this weight to the weight of the tungstic acid in 
the platinum dish. 
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Bemarks on the Method .—Fine grinding is essential to success. One grm. is a 
convenient quantity, but with experience 2*5 grms. may be taken without requiring 
any modification of the quantities given in the assay. 

The complete decomposition with the boiling hydrochloric acid takes about one 
hour, but it is better to continue boiling if the volume of residual liquors is much 
more than 5 e.c. The addition of nitric acid, with further digestion, is a concession 
to custom, but it would seem from experiment that in some instances it is unnecessary; 
for instance, two samples of wolfram gave 71*57 and 75*6 per cent, respectively, using 
nitric acid, and 71*6 and 75*54 per cent, respectively, using no nitric acid. Departure 
from custom is not recommended without a more extended series of experiments. 
In filtering the acid liquors from the tungstic acid, etc., a special wash-water is 
unnecessary; with water only the filtrate and washings are free from dissolved 
tungstic acid. The instructions given for effecting the solution of the tungstic acid 
in ammonia are based on experience; turbid filtrates seldom occur, and the volume 
of solution for concentration is reduced to a minimum, thereby saving time without 
sacrificing accuracy. With a turbid filtrate it is better to continue the assay and 
determine the amount of impurity in the tungstic acid after weighing, as follows: 
Add sufficient distilled water to cover the tungstic acid in the platinum dish, and 
about 1 grm. of pure caustic soda. Digest on the water-bath for a few minutes, 
till all the tungstic acid has dissolved. Wash the contents of the dish into a 
suitable beaker, add 3 grms. of ammonium nitrate, boil, filter on a small ashless 
paper, wash, burn, and weigh. Deduct the weight from the original weight of 
tungstic acid. 

The retreatment of the residues from the ammonium tungstate filtrate is the 
crucial point of the assay; without it concordant results are rare, the residues being 
seldom free from tungstic acid. Its presence may be due either to unattacked 
wolfram or to tungstic acid retained by the residues. The former is due to 
defective powdering, and may be controlled; with experience it is of infrequent 
occurrence. The retained tungstic acid does not appear to be within the control of 
the assayer, but proof of its presence is easy. Wolfram is not soluble in cold dilute 
caustic soda solution, whereas the retained tungstic acid is. Thus in ten recorded 
assays the quantity of tungstic acid (not including unattacked wolfram), expressed 
in percentage, extracted from the residues with cold dilute soda solution, was 0*05, 
nil, 0*55, 0*25, 0*7, 1*57, 1*1, 2*0, 1*1, 1*9, and 0*55 per cent., respectively. 

Impurities frequently present in wolfram concentrates are silica and silicates, 
arsenic as mispickel, titanium, tantalum, niobium, and fluorine as fluorspar. 

The presence of silicates and arsenates soluble in hydrochloric acid would give 
low results, some of the tungsten being dissolved and remaining soluble even in aqua 
regia. Fortunately such impurities seldom occur. 

Arsenic as mispickel does not interfere with the assay; thus, a sample of nearly 
pure wolfram with no arsenic added gave 75*6 per cent., and with mispickel added, 
corresponding to 2*5 per cent, arsenic, assayed 75*65 per cent. 

Titanium as ilmenite causes the retention of large amounts of tungstic acid in 
the residues when dissolving out with ammonia. 

In an assay of alluvial wolfram concentrate, containing about 10 per cent. TI0 2 
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as ilmenite (see No. 5 in table), the amount retained by the residue and soluble in 
weak caustic soda solution was 3*6 per cent. The addition of 0*5 grm. of ilmenite 
to an assay of a clean wolfram concentrate caused a retention of 11 per cent. 
Tantaiite and columbite do not affect the assay. 

The difficulty experienced by some in the decomposition of wolfram has led to 
various methods being devised. All are somewhat similar in principle—viz., a 
preliminary ignition with some suitable material is given, the effect of which is to 
render the wolfram more easily attacked by acids. A brief account of some original 
work on these lines may be useful, if only to serve as a warning of the possible 
pitfalls attending the use of such methods. 

One grm. of the wolfram is mixed with 0*6 to 0*7 grm. of ammonium chloride 
and 3*5 grms. of calcium carbonate; the mixture is heated in a platinum crucible 
(containing a layer of calcium carbonate at the bottom and top of the charge) for five 
minutes at a low heat, and then for five minutes at full bunsen heat. The fritted 
mass may be detached from the crucible when cold. It is sufficient then to boil with 
dilute or strong hydrochloric acid for a few minutes only, to effect complete decom¬ 
position. Unfortunately, the ease of attack is the only good feature of the method. 
Some of the bad points are—(1) The pronounced solubility of the tungsten in the 
acid liquors; (2) the presence of only small quantities of arsenic very much increases 
the solubility effect. 

It is admissible as an alternative to determine the tungstic acid in the 
ammoniacal solution by the mercurous nitrate method. The author is indebted to 
Mr. J. J. Beringer for first acquaintance with the use of this method for the 
particular purpose. 

The details as given below are based on experience.- 

II. “ Aqua Begia-Mercurous Nitrate ” Method. 

Proceed as described in the “ aqua regia-ammonium tungstate ” method to the 
sentence (p. 399) ending “ wash with water, working so as to obtain as little tungstic 
acid on the paper as possible.” To the beaker add about 15 c.c. distilled water and 
5 c.c. of 10 per cent, caustic soda solution ; cleanse the cover-glass with a few drops 
of very dilute solution, and wash into the beaker; run a few c.c. of dilute soda 
through the filter-paper, and wash with water, collecting filtrate and washings 
in beaker; rub down any deposit above the level of the liquid in the beaker with a 
rubber-tipped rod, raise to the boil, add 3 grms. ammonium nitrate, and continue to 
boil for a minute or so. Allow to settle; filter, and wash with weak ammonium 
nitrate solution, collecting filtrate and washings in a large-sized beaker. Dilute to 
about 200 c.c.; acidify with nitric acid first, then neutralise or make faintly alkaline 
with dilute ammonia. Add sufficient mercurous nitrate solution, and again neutralise 
with precipitated mercuric oxide; stir well; filter and wash by decantation; finally 
transfer all precipitate to the paper and complete the washing. Dry, burn, and; 
weigh as tungstic acid. The residues should be again treated with acid, etc., for 
unattacked wolfram. 

This is a useful alternative method to the ordinary aqua regia method, and gives. 
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results comparable with it (samples Nos. 1, 2, and 3, in the table). It is most 
advantageous for the assay of mixed tin-wolfram concentrates. 

III. “Soda Digestion-Mercurous Nitrate” Method. 

Digest 0*825 grin, of the finely powdered sample with 20 c.c. of a 25 per cent, 
solution of caustic soda in a porcelain basin on a water-bath for forty-five minutes; 
stir well at the commencement to prevent caking; dilute the extract with water, 
add a little sodium peroxide, transfer to a 250-c.c. flask, and dilute to 250 c.c. 
To 200 c.c. of a filtered portion (this will represent 0*5 grm. of the material) 
transferred to a large flask add nitric acid till acid, and then make alkaline' 
with ammonia. Boil, filter, and wash into a suitable-sized beaker. Add to the 
filtrate containing the tungsten dilute nitric acid till faintly alkaline, then a solution 
of mercurous nitrate in slight excess; again neutralise with precipitated mercuric 
oxide; stir well; allow to subside, filter, and wash, first by decantation, and later 
when transferred to the paper. Dry, burn in platinum crucible, and weigh as tungstic 
acid. It is advisable to treat the tungstic acid with a little hydrofluoric acid, ignite, 
and again weigh. The loss, which is usually small and negligible, represents silica. 

Fine grinding of the sample and thorough washing of the mercurous tungstate 
are both essential to good results. The method gives results comparable with the 
other methods (see Nos. 1, 4, 5, 7, 8, and 9, in the table). 

Titanium as ilmenite, tantalite and arsenic as mispickel, and small quantities of 
arsenate, do not interfere. Large quantities need no consideration, since they do 
not occur in practice. 

IV. “Soda Fusion-Mercurous Nitrate” Method. 

Fuse 0*625 grm. of the finely powdered sample in a nickel dish with about 1 inch 
of stick soda and 3 grms. sodium peroxide, at first gently, then .more strongly, until 
the fusion is complete. Pour the molten charge on to a clean sheet of nickel, and 
when cold transfer both dish and caustic mass to a beaker, and dissolve in water, 
If the solution is green, add a little peroxide of soda, transfer to a 250 c.c. flask, and 
make up to volume. Filter, and determine the tungsten in 200 c.c. as described in 
Method HI. 

Titanium, tantalum, and niobium, do not interfere. Arsenic, unless in excessive 
amount, is removed, or practically so, by the tin dissolved in the fusion to such an 
extent as to be too small to influence the assay. 

In the table are set out assay results of a considerable number of samples, from 
which a comparison of the various methods may be made. It is impossible to make 
such a series of assays without developing a partiality for one or other method ; of 
the four methods dealt with, the old aqua regia method (Method I.) has most to 
commend it. It gives comparable results on amounts varying from 1 to 2*5 grms*, 
whereas the other methods are limited to quantities of about 0*5 grm. All four 
methods work well in the presence of scheelite. 

Samples 9 to 28 inclusive are of interest, inasmuch as there are given both 
buyer’s and seller’s assays on a total quantity of about 250 tons, representing a 
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transaction of considerably over ,£25,000. The buyer’s average assay is 63*58 per 
cent., the seller’s 63*56 per cent. 

Table of Assay Besults. 


Sample 

Number. 

Bayer’s 

Assay. 

Method I. 

“ Aqua Regia- 
Ammonium 
Tungstate.” 

Method II. 

4 ‘Aqua Regia- 
Mercurous 
Nitrate.” 

Method III. 

“ Soda Diges¬ 
tion-Mercurous 
Nitrate.” 

Method IV. 

“ Alkaline 
Fusion-Mer¬ 
curous Nitrate. 

i 


55-10 

55-05 

54-90 


2 

— 

56-90 

56-75 

— 

.— 

3 

— 

64-00 

63*84 

— 

— ■ 

4 

— 

66-09 

— 

65-92 

— 

5 

—' 

57-10 

_ 

57-00 

57-0 

6 . 

— 

65-90 

_ 

_ 

65-8 

7 

— 

65-28 

_ 

65-06 

— 

8 

— 

63-65 

_ 

63-80 

— 

9 

64-10 

64-15 

_ 

6402 

_ 

10 

63-30 

63-34 




11 

63-95 

63-90 




12 

64-77 

64-89 




13 

63-55 

64-00 




14 

63-58 

63-78 

Description of Samples* 

15 

64-10 

64-00 




16 

63-25 

63-10 

1. Spanish wolfram recovered from waste 

17 

63-03 

62-70 

products. 



18 

62-75 

62-84 

2. Cornish wolfram from lode material. 

19 

63*00 

62-65 

3, 4, and 6. Alluvial wolfram, locality 

20 

64-10 

63-40 

unknown. 



21 

63-80 

63-85 

5. Titaniferous alluvial 

wolfram from 

22 

63-70 

63-85 

Cornwall. 



23 

63-80 

63-S5 

7. Spanish concentrate. 


24 

63-80 * 

63-50 

8 to 28 inclusive. Cornish wolfram from 

25 

64-00 

63-80 

lode material. 


26 

63-35 

63-75 




27 

. 62-75 

63*00 




28 

62-35 

62-25 





“ TjT zP zgf W 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Solubility of Carbon Dioxide in Beer. A. Findlay and B. Shen. (Proc. 
Ghem. Soc. t 1911, 27, 189.)—Previous experiments on the absorption of carbon 
dioxide by beer (Lange and Schultze, Zeitsch . fur das ges. Brauwesen , 1879, 2, 369) 
have been interpreted as showing that beer dissolves more carbon dioxide than the 
corresponding water-alcohol solution, and the supposed increase has been attributed 
to adsorption by the colloids in the beer (Emslander and Freundlich, Zeitsch . physical. 
Cham., 1904, 49, 317). These conclusions are not, however, in harmony with 
experiments carried out by Findlay and Creighton ( J . Ghem. Soc ., 1910, 97, 536), 
and the authors now show that carbon dioxide is, as a matter of fact, less soluble in 
beer than in the corresponding water - alcohol solution, and that the contrary 
conclusion reached by Langer and Schultze must be attributed to their having used 
beer supersaturated with carbon dioxide. 

Detection of Adulteration of Butter by Ewer’s Method. C. Amberger. 

(Zeitsch. Untersuch. Nahr. Genussm ., 1911, 21, 598-606.)—Ewer’s method (Analyst, 
1910, 35, 353) is stated to be capable of detecting the presence of 10 per cent, of 
cocoanut oil in butter, but it is shown by the results of experiments carried out by 
the author that this claim only holds good in the case of normal butter. The results 
obtained, particularly the “difference figure,” are influenced by the period of 
lactation, and butter prepared from the milk of a cow at the end of the lactation 
period yields a <fi difference figure ” which would point to the presence of more than 
10 per cent, of cocoanut oil; these butters yielded Beichert-Meissl values of from 
18T5 to 21*7, and were otherwise abnormal from an ahalytical point of view. 
Ewer’s “ difference figure ” is also affected when the animals are fed on cocoanut oil 
cakes or beetroots, and the method may therefore, in special cases, yield results on 
which erroneous conclusions may be based. W. P. S. 

Estimation of Cantharidine in Tincture and Oil of Cantharides. B. Craze. 

(Apoth. Zeit , 1911, 26, 332-333; through Ghem . Zentralbl 1911, L, 1657-1658.) 
—The author has obtained good results by the following procedure in the case 
of tinctures: 50 grms. of tincture, 25 grms. of water, and 1 c.c. of sodium carbonate 
solution (1:2), are evaporated together on the water-bath to dryness. The residue 
is taken up with 10 c.c. of water, acidified with 2 c.c. of 25 per cent, hydrochloric 
acid, and shaken out with 10 c.c. of chloroform which have previously been used to 
rinse out the flask. The chloroform is evaporated, and the residue, after standing 
for twelve hours, is extracted with 10 c.c., and then four times successively with 
5 c.c., of light petroleum spirit. The petroleum washings are passed through a 
filter, and the residue and the filter are subsequently washed with 10 c.c. of water 
containing a trace of ammonium carbonate, and finally with pure water; the filter 
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and residue are dried at 50° C. The product is dissolved in acetone, the solution is 
passed through the filter, the solvent is evaporated, and the cantharidine is dried at 
a temperature below 100° C. The average yield from 100 grms. of tincture prepared 
from 10 grms. of cantharides is 0*0684 grm., whilst the 10 grms, of cantharides 
contain 0*1079 grm. For the estimation of cantharidine in Oleum Ccmtharidum 
20 grms. of the oil are shaken with 40 grms. of benzene, 1 c.c. of 25 per cent, 
hydrochloric acid, and 10 c.c. of water. A further 20 c.c. of water are then 
added, and 5 c.c. of sodium carbonate solution (1 : 2), and the mixture is again 
shaken for two minutes. The alkaline liquid is separated, and the benzene solution 
is again shaken with 20 c.c. of water and 5 c.c. of sodium carbonate; lastly, it is 
washed with 25 c.c. of water. The alkaline solution is evaporated to dryness on the 
water-bath, the residue is taken up with water, the solution is filtered, acidified, and 
shaken out with chloroform, the extract being treated as above. Twenty grms. of 
the oil yielded 0*0194 grm. of cantharidine. J* B. B. 

Identification of Cocaine and Substitutes. F. J. Seiter and F. Enger. 

(Amer. Pharm'., 1911, 83, 195-201.)—Cocaine salts react, under certain conditions, 
with solutions of gold chloride, platinum chloride, chromic acid, and potassium per¬ 
manganate, to form micro-crystalline precipitates of definite and characteristic forms. 
Chlorine-water also serves as a useful reagent in distinguishing between cocaine and 
its substitutes. 

The results obtained are shown in the following table : 


Reagent. 

Cocaine. 

a-Eucaine. 

jS-Eucaine. 

Stovaine. 

Holocaine. 

Acoine. j 

EupMlial- 

raine. 

AuC1 3 - 

Fern-like 

| 

Twig-like 

Amorphous 

Branched 

Amorphous 

Amorphous 

No precipi- 

1 per cent, 
solution. 

crystals. 

crystals. 

2 >recipitate. 

crystals. 

precipitate. 

precipitate. 

tate. 

PtCl 4 -l per 

Feathery 

Fine 

Leaves, 
cubes, and 
rosettes. 

No precipi- 

Small stars. 

i Amorphous 

No precipi- 

cent. 

solution. 

crystals. 

needles. 

tate. 


precipitate. 

tate. 

KMn0 4 - 

Tiolet-red 

No crystals; 

No crystals; 

No crystals; 

No crystals; 

No crystals; 

No 

1 per cent. 

squares ; 

slow 

slow 

slow 

immediate 

immediate 

crystals ; 

solution. 

slow 

■ reduction. 

reduction. 

reduction. 

reduction. 

reduction. 

reduction. 

immediate 

reduction. 

H,Cr<V 

Fine 

No crystals; 

No crystals; 

jNo crystals y 

No crystals; 

No crystals; 

No precipi¬ 

5 per cent. 

needles; no 
reduction. 

no reduc¬ 

no reduc¬ 

; no reduc- 

no reduc¬ 

brown precipi¬ 

tate. 

solution. 

tion. 

tion. 

j tion. 

tion. 

tate and j 
solution. 


Chlorine- 

No precipi¬ 

Milky 

Dense • 

Light 

Yellow 

Maroon precipi¬ 
tate ana claret 
solution. 

No precipi¬ 

. water. 

tate. 

turbidity. 

turbidity. 

! turbidity. 

i 

turbidity. 

tate. 


The alkaloid, isolated in the usual ways, is converted into the hydrochloride, 
and made up to a 2 per cent, solution. Half a c.c. of this is treated with 5 drops of 
permanganate solution, and the crystals examined under the microscope. Other 
common alkaloids and the cocaine substitutes immediately or slowly reduce the 
solution without formation of crystals (of. Hankin, Analyst, 1911, 2). 

A 1 per cent, solution of the alkaloidal substance in quantities of 0*5 c.c. is used 
for the platinum chloride and chromic acid tests, and 0*5 per cent, solution for the 
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gold chloride test. Two drops, 2 drops, and 3 drops of the respective reagents are 
used. The precipitate at first formed with chromic acid is redissolved in hydrochloric 
acid. A. R. T. 


A Casein Product. R. Windiseh. ( Zeitsch . Untersuch. Nahr. Qemmm 
1911, 21 , 613-615.)—Analyses are given showing the composition of a casein or curd 
product which is obtained in Hungary as a by-product during the preparation of sour 
cream. After the cream has been allowed to undergo lactic fermentation, the layer of 
cream is removed, and the remainder of the liquid is heated until the curd has 
coagulated into lumps. The latter are then collected and subjected to gentle pressure, 
the resulting product being used as a food. Analyses of 123 samples of the substance 
yielded the following average results : Water, 70*05 per cent.; dry solids, 29*95 per 
cent.; and ash, 0*70 per cent. The quantity of fat present varied from 0*42 to 15*55 
per cent. More than one-half of the samples contained less than 20 per cent, of fat, 
calculated on the dry substance, the lowest fat-content of the dry substance being 
1*50 per cent., and the highest 42*80 per cent. W. P. S. 

Colour Reactions of Edible Fats and Oils. H. Server. (Chem. Zeit 1911, 
35 , 581-582, 602-608, 610-612.) —The author has collated the various tests which 
have been proposed for the purpose of identifying certain oils by means of colour 
reactions. The tests described include Welman’s reaction, Bellier’s reaction, Serger’s 
reaction, Kreis’s reaction, Wiedmann’s reaction, Halphen’s reaction, Beeches reaction, 
Baudouin’s reaction, etc., together with the colorations produced by the oils when 
the latter are treated with concentrated acids and mixtures of the same. The oils 
an d.fats dealt with are cotton-seed oil, sesame oil, olive oil, linseed oil, poppy oil, 
arachis oil, rape oil, almond oil, peach-kernel oil, cacao butter, cocoanut oil, lard, and 
beef fat. W. P. S. 

Oil from the Seeds of Xanthophyllum laneeolatum. C. Grimme. 

(Chem* Rev* Fett - u. Harz-Ind ., 1911, 18 , 125-126.)—The seeds produced by 
Xanthophyllum laneeolatum , a tree belonging to the Polygalacese, yield a fat which 
is extensively used as food by the natives of Singapore. A sample of the seeds 
examined by the author yielded 39*17 per cent, of a fat with the following 
characteristics: 


Fat. 


a 

go 

OQ 

Melting- 

Point. 

Solidification- 

Point. 

Q 

0 

O 

■nfi 

fi 

i—i 
& 

Acid Value. 

Saponification 

Value, 

Iodine Value. 

§ » 
|l 

Glycerol. 

TJnsaponifi- 

able 

Matter. 

0-9021 

°C. 

44*0 

°C. 

41*5 

1-4549 

! 

52-06 189-5 

38-9 

95-85 

Per Cent. 
6-41 

, 

Per Cent. 
1*37 
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Fatty Acids. 


Melting- 

Solidification- j 

j 

Iodine 

Mean Molecular 

Neutralisation 

Point. 

Point. | 

(_JN Jn 5o C>- | 

Value. 

Weight. 

Value. 

a c. 

°C. j 





• 55 

53-5 

1-4424 

1 

38-2 

268-3 

207-2 


The fat was not toxic, but the press-cake contained a poisonous saponin, which 
would render it unsuitable for a feeding-stuff. 0. A. M. 


Examination of Ether for Anaesthetic and Analytical Purposes. 
C. Baskerville and W. A. Harnor. (J. Ind. Eng . Chem., 1911, 3, 378-398.)— The 
authors have made trial of ail the published tests, and as a result they have drawn 
up a scheme for the examination of ether with particular reference to the detection of 
avoidable impurities. The scheme includes twelve tests, of which the following, for 
the detection of peroxides, is new : 

The reagent is a 10 per cent, solution of cadmium potassium iodide, which is 
preferred to potassium iodide because strong solutions of the latter decompose so 
readily in sunlight. Of this reagent, 2 c.c. is added to 10 c.c. of the ether to be tested, 
and the mixture is well shaken and allowed to stand for an hour. There should be 
no visible liberation of iodine within that time. The limit of sensibility of the test is ; 
about 0*0025 per cent, of hydrogen peroxide. G. C. J. ! 

Influence of Certain Vegetable Proteins on Wheat Gluten. B, von j 
Fenyvessy. ( Zeitsch. Untersuch. Nahr . Genussm 1911, 21, 658-662.)—Results of 
experiments are recorded regarding the effect of the addition of.different vegetable : 
proteins to wheat flour, the main object being to ascertain the influence of these! 
substances on the physical properties of the gluten of the flour. The addition of j 
wheat gliadin, in quantities varying from 5 to 20 per cent, of the weight of the flour,; 
increased the weight and baking qualities of the gluten; glufcenin also increased the j 
weight of the gluten, but diminished its baking quality. These experiments confirm' 
the statement that the quality of a gluten depends on its composition. Gliadin! 
prepared from rye flour acted in the same way as that obtained from wheat. The | 
fact that rye flour itself does not yield a coherent cake of gluten is due, in the author’s! 
opinion, to the presence of substances ocher than glutenin in this flour. Hordeinj 
prepared from barley decreases the baking quality of wheat flour, whilst zein obtained! 
from maize has no appreciable effect. W. P. S. j 

Analytical Examination of Linseed Oil.* H. R. Jensen. (Pharm. 1911,j 
86, 839-840.)—The author outlines the following scheme for the examination of 
linseed oils: Five grms^ of oil are saponified for one hour with 6 per cent, alcoholic 
potash, and the unsaponifiable matter examined for rosin and mineral oils. The fatty 
acids are thrown out with hydrochloric acid (sp. gr. 1*05) and thoroughly extracted 
with ether; the mixed ether extracts are washed with three quantities of 6 c.c. each 
of water, and the volume made up to 100 c,e. with anhydrous ether. A yield of fattjj 
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acids equal to about 93*6 per cent, of the weight of oil taken is generally obtained. 
To 25 c.c. of this ether extract, contained in a rubber-stoppered flask, are added 
15 c.c. ether and 3 c.c. glacial acetic acid; the mixture is cooled in ice-water, and 0*5 
to 0*8 c.c. of bromine added, in drops, till in excess. After standing for two to three 
hours at the same temperature, the precipitate is collected on two interleaved 
counterpoised filter-papers, the flask and precipitate being washed with six quantities 
of 8 c.c. each of cooled ether (sp. gr. 0*720), to remove free bromine and lower soluble 
compounds, then dried at 95° G. and weighed. Too high a melting-point, with yield 
too high in proportion to iodine value, suggests adulteration with fish oils ; too low a 
yield, an admixture of vegetable and mineral oils. To obtain the actual weight of 
acids in the ether extract, 25 c.c. are rapidly evaporated in a beaker at 100° C., with 
the addition of 5*5 c.c. absolute alcohol, the lowest weight obtained being taken as the 
amount of fatty acids in solution. The melting-point and refractive index of this 
residue are determined. The ether solution may be used for determining the iodine 
value, 25 c.c. being diluted to 250 c.c. with any inert solvent, and 25 c.c. solution 
taken, using 20 c.c. Wijs or Hanus solution and 10 c.c. carbon tetrachloride, with 
two hours’ contact. The ether present renders necessary a correction, a 5*6 per cent, 
reduction of the observed iodine value being made, or, better, avoided by the use of 
tetrachloride only. The same solution of fatty acids is employed for determining the 
neutralisation value. The Liebermann reaction cannot be generally applied to the 
detection of rosin and rosin oils in linseed oil, as the latter contain sitosterol, giving a 
bluish-violet colour, reddening on standing. The following figures were obtained by 
the above processes: 



Standard Limits for 
Linseed OiL 

Laboratory- 
pressed River 
Plate OR, 
Settled and 
Filtered. 

An Oil 
apparently 
Genuine. 

An Admittedly 
Adulterated 
Oil (Small 
Quantity Fish 
Oil present). 

Colour 


pale 

pale 

medium 

Sp. gr. at 15*5° C. 

0-9305 to 0-937 

0*9319 

0*931 

0*932 

[N]ol5°C. ... . ... ... 

1 *482 to 1*485 

1*482 

1*4825 

, 1*4825 

Iodine value (Hands) . 

172 to 200 

175-6 

176 

179 

Saponification value ... ... ... 

187 to 195 

191*5 

192 

193*9 

Unsaponifiable matter, per cent. 

0*5 to 1*8 

0*88 

0*56 

1*45 

Acid value.. 

0*8 to 3*0 

1*3 

1*0 

2*4 

Ether-insoluble hexabromo-glyeerides .., 

23 to 26 per cent. 

44 

44*9 

47-5 

Ether - insoluble, hexabromo - glycerides, 
melting-point °C. . 

(-38% = 190 I.V.) 

118 to 141 

124tol42*5 

125 to 143 

Liebermann-Bnrchard reaction . 

— 

faint 

faint 

distinct 

H 2 S0 4 — CS 2 liver oil reaction . 

negative 

negative 

negative 

faint 

Fatty acids+unsaponifiable matter,per cent. 

94*8 to 95*5 

94*5 

94-1 

95*5 

Mixed fatty acids, iodine value.. 

179 to 210 

180*5 

183-3 

188*3 

„ „ melting-point °C. 

! * 17 to 22 

22 

— 

21*5 

„ [FJd20 o C. ... ... 

| [1-4546, 60°] ! 

1*472 

— 

| 1*472 

,, „ Neutralisation value,... 

! 196 to 199 ! 

209*9 

'205-6 

203 

„ „ Mean molecular weight 

283 to 307 

266*8 

. 272-4 

275*8 

Ether-insoluble hexabromides from fatty 
acids ... . 

29 to 31 per cent. 

36*6 

34-9 

35’5 

Ether-insoluble hexabromides from fatty 
acids, melting-point °C. 

I ” ; 

(-41-9 % = 190I.V.) 

175 to 180 

176 to 178*5 | 

179 to 180 

177 to 181*5 


A. R. T. 
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Estimation of Glyeyrrhizin and Sugars in Liquorice Powder and 
Extract. E. Eriksson. (Arch. Pharm 1911, 249, 144-160.)—The method 
proposed is based on the fact that glyeyrrhizin is decomposed by hydrolysis 
into one molecule of glycyrrhetic acid and two molecules of glycuronic acid, 
and since the latter reduces Fehling’s solution, the glyeyrrhizin, dextrose, and 
sucrose may' be estimated at the same time. The solution of the liquorice 
powder is prepared by mixing 10 grms. with an equal quantity of glass powder 
and a little water in a mortar, and allowing it to stand for some hours, after 
which the mixture is treated with about 50 c.c. of water, containing three to four 
drops of alkali solution per 100 c.c. (to convert any free glycyrrhizic acid into its 
soluble alkali salt), and allowed to stand overnight. The liquid is then made to 
percolate slowly, its place being continually renewed by fresh alkaline water, until, 
after about 100 c.c. have been collected, the drops have no taste. The percolate is 
made up to 200 c.c., 40 c.c. mixed with an equal volume of 90 per cent, alcohol, and 
heated on the water-bath to precipitate mucilaginous substances, the alcohol evaporated 
as rapidly as possible, and the liquid filtered. The cold filtrate and washings are 
treated with 30 c.c. of Fehling’s solution and allowed to stand in the cold for twelve 
to thirteen hours, after which the reduced cuprous oxide is collected, reduced to 
metallic copper, and the corresponding amount of dextrose calculated. The filtrate 
is next boiled for three minutes with 30 c.c. of Fehling’s solution, then diluted with 
half its volume of water, and the cuprous oxide collected in an Allihn’s tube, and 
weighed as metallic copper. The result gives the quantity of sugar (sucrose), 
estimated as hexose, which reduces Fehling’s solution on boiling. The filtrate, 
which now contains only the glyeyrrhizin, is treated little by little with 25 per cent, 
sulphuric acid until no further precipitation occurs. The precipitated glycyrrhizic 
acid is allowed to stand for two to three hours, then separated, washed carefully 
with 5 per cent, sulphuric acid, and converted into its potassium salt by treatment 
with 5 per cent, potassium hydroxide solution. The alkaline solution is filtered and 
boiled for fifteen hours with Fehling’s solution under a reflux condenser. The 
amount of glycyrrhizic acid may then be calculated from the apparent amount of 
dextrose by means of the equation 860 : 896 = 50‘9 : x ( —1’239). 

A similar course is followed in the analysis of liquorice extract, and the 
glyeyrrhizin may be estimated prior to the estimation of the dextrose and sucrose 
in other portions of the liquid. The following results were thus obtained in 
the analysis of commercial samples of the air-dried powders and extracts i 


; 

Liquorice Ponders. 

Liquorice Extracts. 

9 

1 

A j 

ill 

Russian. 

1 

P$ 

i 

*S 

1 

is! 

j 

Ig! 

p5& 

Caseano. 

Barone 

Compagna. 

1 

1 

BQ 

Corrigliano. 

Barraco. 

Atri. 

Atri, prepared 
from Fresh 
Root. 

Dextrose, per cent. .. 

1*39—1-43 

1*2S 


trace 

3-80 


6*30 

3-79 

2-70 

7-82 

f5’20. 

, 

6*90 

4*60 

Sucrose, per cent. 

2-4 —2-57 

S-20 

6-48 

6-50 

6*25 

2-60 

11*80 

4*52 

8*17 

9*06 

11*90 

12*48 

13*60 

Slycyrrhizin, per cent. 

6*65—7*10 

6*49 

7*70 

8*15 

7-83 

6-72 

16-45 

14-22 

23*90 

12-10 

11*59 

10*20 

9*85 
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If the total amount of glycyrrhizin and sugars in the fresh root (9*12 per cent,) 
is compared with that in the extract made by the author from that root (27*95 per 
cent,), the proportion is approximately as 1:3. Hence it would seem that there 
must have been a transformation of some of these substances into one another in 
the concentration of the extract. C. A. M. 

Analysis of Liquorice Juice. E. J. Parry. {Ghem, and Drug 1911,133; 
through J. Soc, Chem. Ind 1911, 30, 647.)—Since the publication of the papers of the 
author (Ghem. and Drug., January, 1910, p, 21), Eriksson (see preceding abstract), and 
Telle {Ann, Falsify 1911, 4, 3), a greater amount of reliable information in regard to 
the composition and analysis of liquorice juice is available than was the case before, 
and it should now be possible for a definite opinion to be expressed as to the purity 
of a given sample. The determinations recommended are ; Moisture, mineral matter, 
glycyrrhizin, invert sugars, uninverted sugars, matter insoluble in water, matter 
insoluble in dilute ammonia, alcohol precipitate (see below); and microscopic exami¬ 
nation of the matter insoluble in water and of that insoluble in ammonia. Adultera¬ 
tion of liquorice juice is practised to an enormous extent, and in France steps are 
being taken to establish standards of purity. The author suggests 9 per cent, of 
glycyrrhizin as a minimum for normally prepared edible liquorice juices; Spanish 
juices, which are much richer in glycyrrhizin, have too little “ body ” to be used 
alone. With regard to the sugars, the methods of Eriksson for the separate deter¬ 
mination of invert sugars and sucrose are open to criticism ; moreover, as liquorice 
root contains an enzyme, the relative proportions of inverted and uninverted sugars 
in the juice will vary greatly according to the method of preparation. The figures 
obtained by the author and by Eriksson indicate that a normal edible juice contains 
not more than 18 per cent, of total sugars. In order to distinguish between natural 
and added starch in liquorice juice, the sample should be powdered, extracted with 
water, and the residue extracted with 3 per cent, ammonia solution. The residue 
should not exceed 6 per cent,, and should be compared microscopically with the 
starch present naturally in liquorice root. When alcohol is added to an aqueous 
extract of the juice until the alcohol concentration is 70 per cent., a precipitate is 
produced; according to Telle, this does not exceed 16*5 per cent, in the case of pure 
juices (except in some doubtful Levant and Spanish juices), whereas it is much 
higher in the presence of gum, gelatin, and commercial glucose containing dextrin. 


Preparation of Madeira and its Composition. F. da Silva. {Ann, 
Falsify 1911, 4 , 57-65.)—The author describes the usual process followed in the 
manufacture of Madeira, and gives the results of the analysis of a large number 
of samples. His general conclusions are as follows: The alcohol amounts on the 
average to 20 per eent., with a maximum of 23*30 and a minimum of 16*60 per cent. 
The extract shows an average of 78 grms., with a maximum of 185 and a minimum 
of 81*6; after deducting the unfermented or added reducing sugars, it averages 
30 grms., with a maximum of 82 and a minimum of 12*7 grms. The proportion of 
tannin estimated by the zinc acetate method is only small—the maximum is 1*05, 
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the minimum 0*07, mean 0*15. The total acidity is generally high, averaging 5 grms. 
per litre. The sum of the alcohol and acid shows an average of 25, maximum 29, 
minimum 20; these values are only quoted incidentally, and cannot be compared 
with those found for ordinary wines. Madeiras are not u dry/’ but contain a more 
or less considerable quantity of uninverted sugar. Tannin is present in all Madeiras, 
the Verdelho wine generally containing more than the Serical wine. J. F. B. 

Higher Alcohols occurring in Jamaica Rum. T. von Fellenberg. 

(Mitt. Lebensmittelunteps . u. Hyg„ 1911, 1, 352-357.)—The higher alcohols of 
Jamaica rum consist chiefly of normal butyl alcohol; small quantities of propyl 
alcohol are also present, together with traces of isobutyl and amyl alcohols. 


Green Colour of Rapeseed Cakes. L. Bussard. (Ann, Falsify 1911, 4, 
75-77.)—Indian rapeseed cakes are frequently treated with from 0*75 to 1 per 
cent, of sodium carbonate in order to give them the green colour shown by the 
European product. 

Estimation of Salicylic Acid in Fruit Juices. P. Vierhout. (Zeitsch. 
Untersuch . Nahr . Genussm 1911, 21, 664-666.)—The following procedure is recom¬ 
mended for the estimation of salicylic acid in fruit juices, the main feature of the 
process being the prevention of a persistent emulsion when the juice is shaken with 
the solvent For this purpose a considerable quantity of alcohol is added in order 
to precipitate the pectinous substances present, and the salicylic acid is extracted by 
means of petroleum spirit, the author having proved that this solvent readily extracts 
salicylic acid from a dilute alcoholic solution. Fifty c.e. of the juice are acidified 
with 15 drops of concentrated sulphuric acid, and shaken with 50 c.c. of petroleum 
spirit (b.p., 50° C.); 25 c.c. of 96 per cent, alcohol are then added, the mixture is 
again shaken, and, when separation has taken place, the petroleum spirit layer is 
siphoned off into a graduated cylinder. The alcoholic portion is once more shaken 
with 50 c.c. of petroleum spirit, after the addition of a further quantity of 25 c.c. of 
alcohol, and the whole mixture is transferred to the measuring cylinder, the contents 
of which are diluted with a mixture of 5 parts of petroleum spirit and 2*5 parts of 
alcohol to a volume of 200 c.c. After shaking, 50 c.c. of the petroleum r spirit (equal 
to 12*5 c.c. of the juice) are transferred to a small corked 6 ask containing a few 
grms. of anhydrous sodium sulphate. At the end off two hours the solution is 
filtered through a dry filter into a flask containing 50 c.c. of ^ sodium hydroxide 
solution, the flask and the sodium sulphate are rinsed with the alcohol-petroleum 
spirit mixture, and, after the petroleum spirit has been evaporated from the alkaline 
filtrate, the excess of sodium hydroxide is titrated. A Bimple calculation then gives 
the quantity of salicylic acid present. W. P. 8. 

Tobaeeo Extracts and their Value. J. Schroder. (Zeitsch. anal Ohm., 
1911, 50, 433-435.)-—Large quantities of tobacco-juice are imported into South 
America to combat sheep-scab and ticks, the chief exporting countries being 
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Austria, Italy, and the United States. The author considers that payment for this 
product should be based on the unit o£ nicotine. At present the price is never less 
than forty nor more than fifty centesimos per kilo, but the product may contain 
anything from 1*5 to 11 per cent, of nicotine, The author estimates nicotine in 
extracts as follows: The extract (10 grms.) is mixed with so much dry sand that a 
dry powder results. This is slightly moistened with alcoholic potash, placed in a 
thimble, and extracted with ether for five hours. The extract is cautiously evaporated 
to two-thirds its bulk on the water-bath, and to the residue 200 c.c. of 1 per cent, 
aqueous caustic soda are added, and the mixture distilled in a current of steam until 
the distiUate*amounts to 500 c.c., the residue in the flask at the end of the operation 
being 60 to 80 c.c. The nicotine in the distillate is then estimated by. titration with 
^ sulphuric acid. G. 0. J. 

Estimation of Tannin in Wines. P. Malvezin. (Bull Soc . C%m, 1911, 
9, 620-621.)—Ten c.c. of the wine are boiled for five minutes with 10 c.c. of a solution 
of sine acetate, the mixture then cooled, and treated with 25 c.c, of boiling water, 
and the precipitate collected and washed with about 100 c.c. of boiling water. The 
zinc acetate solution is prepared by dissolving 10 grms. of precipitated zinc oxide in 
the requisite quantity of acetic acid, adding 80 c.c. of ammonia solution, and diluting 
the liquid to a litre. The precipitate obtained with this reagent is dissolved off the 
filter by means of dilute sulphuric acid (2*5 c.c, of acid to 100 c.c, of water), the filter- 
paper washed with 20 e.c. of water, the solution and washings heated to 60° 
to 70° C., and titrated with potassium permanganate solution, which is added 
5 drops at a time until the coloration persists for two minutes and the liquid has a 
turbid appearance in transmitted light. The number of c.c, used, multiplied by 0*116, 
gives the amount of gallotannic acid in grms. per litre. The method is stated to give 
very accurate results. 0. A. M, 

Detection of Tannin in Solution. G. Grasser. {Collegium, 1911, 46-52.)— 
A method of detecting tannin is based upon the fact that it absorbs iodine, and that 
the latter will therefore give no coloration with starch until present in excess. 
Thus, on treating a solution of tannin with a few drops of | dilute solution of iodine 
and adding starch solution, the presence of the tannin is indicated by the absence of 
the usual coloration. Only in the case of pine-bark was any coloration that would 
mask this test observed. Comparative tests with different reagents applied to 
solutions of gallotannic acid, mangrove infusion, and tannin solution containing 
much non-tannin substance, showed that in each case iodine solution was the 
most sensitive, being capable of detecting 0*0001 per cent, of gallotannic acid, 
0*01 per cent, of tannin in mangrove infusion, and 0*0034 per cent, of tannin in the 
liquor rich in non-tannin substances. Zinc acetate in ammoniacal solution detected 
0*0005 per cent, of gallotannic acid, but is less reliable than iodine, owing to the fact 
that it probably precipitates substances other than tannin. The best results were 
obtained with a solution containing 1 per cent, of gelatin and 10 per cent, of sodium 
chloride, and in the author’s opinion this is the most reliable reagent. Other reagents 
tried (5 per cent, solutions of tartar emetic with and without the addition of other 
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salts) were less sensitive. Experiments showed that the various tannins do not 
precipitate one another. 0. A. M. 

Detection of Turpentine Adulteration. (U.S. Department of Agriculture, 
Bureau of Chemistry Bulletin —Oil, Paint, and Drug Report, April 17, 1911.)— 
The following are suggested as specifications for three standard grades of 
turpentine: Standard or No. 1 turpentine should have *a sp. gr. at 20° C. of from 
0*862 to 0-870; [n] D20 o c 14*68 to 1*476; 95 per cent, should distil below 170° 0., 
and a layer of not less than 200 mm. should be required to equal in colour the 
Liovibond yellow glass No. 1. On polymerisation with 38 N sulphuric acid the 
residue should not exceed 1 per cent., should be reddish in colour and viscous, and 
its [n] D 20 o c should be from 1*500 to 1*520, An unadulterated turpentine which 
does not agree with these requirements may properly be regarded as not of standard 
or No. 1 quality. 

Second quality or No. 2 turpentine should have a sp. gr. at 20° C. of from 
0*862 to 0-875; [n] D20 o c 1*468 to 1*480; 90 per cent, should distil below 170° C., 
aud a depth of not less than 100 mm. should be required to equal the Lovibond 
yellow glass No. 1. The polymerisation residue must not exceed 1 per cent., and 
must have [N] D r 0 o a of not less than 1*50. 

Third quality or No. 3 turpentine should have a sp. gr. at 20° C. of from 0*865 to 
0880; [n] DS0 o c 1*468 to 1*485; 60 per cent, should distil below 170° C., and a depth 
of not less than 50 mm. should be required to equal the Lovibond yellow glass 
No. 1. The polymerisation residue must not exceed 1 per cent., and must have 
[ n ]i>2o°c. of not less than 1*500. 

The following are the tests for adulteration: 

Straight* wood turpentines are readily distinguished from gum turpentines by 
their odour, or when they have been very carefully refined, by the odour of the first 
fraction or of the residue from fractional distillation. One or both of these portions 
have the peculiar “ sawmill smell," and the residue has a camphoric and somewhat 
nauseating odour characteristic of wood turpentine, which is quite different from the 
mild, sweet fragrance of gum turpentine. 

Destructively distilled wood turpentine and also rosin spirits are more readily 
distinguished from gum spirits by their odour than is wood turpentine prepared by 
steam distillation, and they also give distinguishing colour reactions when mixed 
with sulphurous acid, as suggested by Herzfeld, or with hydrochloric acid (the 
presence of tin or zinc is not necessary), as suggested by Grimaldi. When steam- 
distilled wood turpentine has been carefully refined so that 90 to 95 per cent, of it 
distils at from 155° to 170° 0., both of these colour tests are practically useless. 

Turpentine adulterated with more than 10 to 20 per cent, of coal-tar oils, or of 
gasoline or kerosene which have not been deodorised, may usually be readily detected 
by the characteristic odour of the mixture. The odour of rosin spirits, while quite 
distinctive, is difficult tp detect in mixtures with turpentine. The presence of 
petroleum oils is also indicated by bubbles, or “ beads," persisting for a few moments 
on the surface of the turpentine shaken in a partly filled bottle. 

The presence of more than about 10 per cent, of kerosene or similar mineral 
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oils is readily detected by the spot which a few drops of the sample placed on white 
paper leaves on drying. Gasoline and other light mineral oils do not leave this spot. 

It is possible so to adulterate turpentine that neither the sp. gr., refractive index, 
or flash-point, is materially altered. Such careful adulteration is rare, but as 
adulterants cannot invariably be detected by making these determinations, # and, 
further, as mineral oil is the most probable adulterant, it is more rational to at once 
polymerise the suspected sample, note the volume, colour, and consistency of the 
unpolymerised residue, and determine its refractive index. ■ 

If rosin spirit is present in notable quantities, it may be detected by the 
amount of residue on polymerisation, in conjunction with lowered initial boiling- 
point and the deep coloration produced by mixing portions of the original turpentine 
of the first fraction with sulphurous acid and with hydrochloric acid. 

If the initial distilling temperature -of the turpentine is less than 154° C,, and 
the original sample gives a reddish colour with sulphurous acid and a greenish-red 
with hydrochloric acid, and the residue from polymerisation is less than 5 per cent., 
it is probable that the sample is adulterated with rosin spirits. An odour of rosin 
spirits in the sample, or in any fraction, would be confirmatory, and all tests should 
be repeated on the first fraction obtained with a fractionating column. At best the 
detection of small amounts of rosin spirits is very difficult, and the procedure 
outlined may often fail to detect its presence. 

The presence of marked quantities of coal-tar oils, benzol, toluol, and xylol, is 
detected by the odour, the lower initial distilling temperature— i.e ., between 80° and 
155° G.—and by further examination of the first fractions which distil below 155° 0. 
The rise of temperature on shaking during polymerisation is also indicative of the 
nature of the sample. Coal-tar and petroleum oils do not raise the temperature 
more than 35° or 40° G. when mixed with sulphuric acid. When the temperature 
of turpentine mixed with 38 N sulphuric acid does not rise above 50° or 60° C., 
mineral oil, coal-tar oil, or some other oil than turpentine, is present in large 
quantities. The older the sample of turpentine, the greater, or at least the more 
rapid, the rise of the temperature of the mixture. 

Non-volatile oils are easily detected by a distillation test. 

Estimation of Pyridine in Vinegar. H. Fincke. (Zeitsch. Untarmch. 
Nahr. Genussm., 1911, 21, 655-658.)—Vinegar manufactured from denatured brandy 
(which in Germany contains about 0*45 per cent, of pyridine) contains a certain 
quantity of pyridine, but this quantity is not always proportional to the amount 
contained in the spirit, as the latter may have been mixed with other alcoholic 
liquids before the acetic fermentation. In order to estimate pyridine in vinegar, the . 
author recommends a method proposed by Houghton (Analyst, 1910, 35, 32), which 
allows pyridine to be estimated in the presence of ammonia. Five hundred c.c. of 
the vinegar are acidified with sulphuric acid, and evaporated to a volume of about 
40 c.c.; the residual liquid is then transferred to a flask, rendered alkaline, and 
distilled, the distillate being collected in a receiver containing hydrochloric'acid. 
The acid distillate is transferred to a flask, rendered alkaline, and treated with 
spdium hypobromite solution in excess in order to decompose the ammonia. The 
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contents of the flask are next distilled and the distillate collected in a measured 
quantity of ^ hydrochloric acid. When the distillation is completed, the excess of 
the acid is titrated, using methyl orange as indicator. As a control, the neutralised 
solution may be titrated with sodium, hydroxide solution after the addition of 
phen||phthalem, the alkali thus used being equivalent to the quantity of 'pyridine 
present. The amount of acid used in the first titration should be equal to the 
amount of alkali employed in the second titration. It is shown that the method 
yields trustworthy results. W. P. S. 

Turpentine Oil from India* (Bull. Imp.. Institute , 1911, 9, 8-10.) —The oils 
are stated to have been prepared from the oleo-resin of the “ chir ” pine (Pinus 
, longifolia), and gave the following results on examination: 

Commercial Russian Oils. 



A. 

B. 

(1) 

(2) 

Sp. gr. at 15° C. 

Optical rotation in 100-mm. 

0-871 

0-868 

0-866 

0-884 

tube . 

-0-75° 

-2-17° 

+ 14-5° 

+ 16-3° 

Praction boiling at (per cent. 





by volume): 

145° to 160° C.. 



4 

2 

160° „ 165° 0. 

_ 

— 

12 

16 

165° C. or below . 

1 

1 

— 

— 

165° to 170° 0. ... 

54 

55 

43 

36 

170° „ 175° 0. 

25 

28 

20 

18 

175° 180° 0. .'i 



(H 

7 

180° 185° C.( 

12 

9 

J 3 • 

4 

185° 190° 0. '. ( 

1 2 

2 

190° 1 qs° n 1 



1 — 

— 

Residue . 

7 

6 

— 

— 


The No. I. Russian oil was also found to contain some petroleum* 

The figures show the Indian oils to resemble Russian turpentine oils more 
closely than American oil. The Indian oils are more constant in composition than 
the Russian oils, which they could replace commercially in the cheaper grades of 
varnish and for use in black lacquers and disinfectant preparations. A. R. T. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

New Indicator for the Estimation of “Titratable” Alkali in Blood. 
P. Bernhardt. (Wien, Min . Wochensck , 1911, 24, 606-607; through Chem * 
Zeniralbh, 1911, L, 1763.)—The indicator consists of 2 volumes of a 1 per cent, 
aqueous solution of alizarinsulphazide and 1 volume of a 1 per cent, aqueous 
solution of Griibler’s indigocarmine; the mixture, when the reaction is neutral or 
acid, possesses an intense dark green colour, which changes to a reddish-violet when 
there is the slightest excess of alkali. The estimation of the alkali in blood is 
performed by Engel's method, using tartaric acid solution and a special alkali- 
meter. J. F. B. 
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Coagulating-Points of Egg Serum and Milk Albumins, and of Serum 
Globulin, in Ammonium Sulphate Solutions. K. Mieko. (Zeitsch. Untemich. 
Nahr. Gmussm., 1911, 21, 646-654.)—The author has shown previously (Analyst, 
1911,13) that meat and egg albumins coagulate at different temperatures, and now 
shows that the method described not only allows the various albumins to be distin¬ 
guished from each other, but also aids in their identification. The coagulatiog-point 
is taken to be that point at which a finely-divided flocculent precipitate is formed, 
and the determination is made with a solution of the albumin one-half saturated 
with ammonium sulphate; in the case of globulin, which is precipitated by this 
concentration of ammonium sulphate, the solution must be one-quarter saturated with 
the salt. The following coagulating points are recorded: Egg albumin, 71° to 72° G.; 
milk albumin, 76° to 78° 0.; serum albumin, 74° to 76° C. When the albumins have 
been once precipitated with ammonium sulphate in the cold, their coagulating points, 
are affected; egg albumin thus treated coagulates, under th6 above conditions, at 
68° to 71° C.; milk albumin, 46*5° to 56*5° C.; serum albumin, 71° to 73° 0.; and 
globulin, 66*5° to 74° C. A second precipitation with ammonium sulphate does not 
materially affect the coagulating points. . W. P. S. 

Influence of Viscosity on the Action of Invertase according’ to the 
Concentration of Saccharose. P. Achalme and M. Bresson. (Comptes rend., 
1911,152,1420-1422.)—Opinions have been divided as to the influence of the con¬ 
centration of sugar on the velocity of the action of invertase. O’Sullivan and 
Thompson concluded that the action of invertase, other things .being 
proportional to the quantity of sugar present in the liquid, and that it increaj^I 
or decreases with it. Duclaux, on the other hand, held that a given quantity bf* 
invertase produces an effect which is always the same without regard to the quantity" 
of sugar present, and that it acts as a constant force which in a given time can only 
effect a definite amount of work. Other authors have found that in dilute solutions , 
the inverting action is practically proportional to the quantity of sugar, but that 
with stronger solutions, starting from $$ or 1*71 per cent., the velocity of inversion 
appears to be independent of the concentration of the sugar; lastly, for concentra¬ 
tions of 35 percents and over, the speed of inversion decreases as the concentration 
of sugar is increased. The present authors have verified this and find an explanation 
in the variations of the viscosity of the sugar solution according to its concentration. 
If, instead of calculating the absolute quantity of sugar inverted in a given time, the 
time he calculated which is necessary for the inversion of a given proportion—say 
25 per cent.—of the original quantity of sugar present, a curve is obtained which is 
nearly horizontal for low concentrations and nearly vertical for high concentrations 
of sugar. At the same time a curve illustrating the increase of viscosity with con¬ 
centration of sugar is found to run practically parallel with this time curve, the 
viscosity increasing only slowly at low concentrations and very rapidly at high 
concentrations. If the absolute quantity of sugar inverted in a given time be 
considered, it will be seen that the retardation due to the increase in viscosity acts 
in opposition to the acceleration due to the increase in concentration. For low 
concentrations the retardation is small, and allows^ the influence of mass action 
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to be’perceived; at moderate concentrations the two opposing influences are 
balanced; whilst at high concentrations the retardation due to viscosity increases 
faster than the acceleration due to concentration and Jjecomes predominant. 

J. F. B. 

k 

* 

Estimation of Fat in Pathological Urine. S. Kakiuchi. (. Biochem . 

Zeitsch., 1911, 32, 137-144; through Chem. Zentmlbl 1911, I., 1722.)—Fifty c.c. of 
urine are heated in a beaker of about 200 c.c. capacity, with 14 c.c. of sodium 
hydroxide solution (sp. gr. 1*5) on the boiling water-bath for two hours, the beaker 
being covered with a watch-glass. After cooling, the contents are placed in a 
separating funnel of 500 c.c. capacity, treated with 30 e.c. of concentrated hydro¬ 
chloric acid, and cooled. The liquid is then shaken with 70 c.c. of ether; the 
ethereal extract is separated, and the treatment is repeated with a fresh quantity of 
ether. The residue, after evaporation of the ether, is dried for two hours at 50° C., 
and then dissolved in light petroleum spirit. After standing for an hour, the , 
petroleum extract is filtered through a layer of asbestos and the petroleum is ■ 
evaporated- The dish containing the extract-residue is heated in a vacuum ; 
apparatus for three hours under a pressure of 30 to 40 mm. at the temperature of ' 
the boiling water-bath, and is weighed, after drying in a vacuum desiccator. Under i 
these conditions, normal urine yielded only 0*0003 grm. of residue, whilst in a sample 
of chyluric urine, 0*423 grm. of residue per 100 grms. of urine was obtained, having 
the properties of a fatty acid of high molecular weight. J. F. B. 

Hippurie Acid as a Cause of the Failure of the Spectroscopic Test for 
Haemoglobin in Urine. F. A. McDermott. (/. Amer. Chem. Soc ., 1911, 33, 992- j 
995.) —Solutions of hippurie acid of a concentration such as may occur in urine are j 
distinctly acid to litmus, and have the power of destroying hemoglobin, or at least i 
of rendering it inactive spectroscopically. If 2 drops of blood be added to 25 c.c. of; 
a saturated solution of hippurie acid—a very dilute solution owing to the low j 
solubility—haemoglobin cannot be detected spectroscopically after five minutes, at 
the end of which time the colour of the solution will have changed from the pinkish 
tint of a dilute blood-solution to that of a strong solution of ferric alum. Since 
sodium hydroxide destroys the spectrum of haemoglobin almost as fast as strong 
acids do, whereas ammonia has no such action, it is suggested that any sample o 
urine which must be preserved for spectroscopic examination should be neutralised 
or rendered slightly alkaline with ammonia, at the earliest possible moment. 

G. 0. J. 


ORGANIC ANALYSIS. 

Detection and Estimation of Small Quantities of Aeetie Anhydride in 
Acetic Acid; % M. G. Edwards and K. J. P. Orton. (/. Chem. Soc.* 1911, 99, 
1181-1185.)—The authors base a method upon the fact that 2-4-dichloroaniline 
reacts rapidly with acetic anhydride, but not with acetic acid, at the ordinary 
temperature with formation of an anilide, readily separable and convertible into a 
ehloroamine, and the amount of which can be determined. 



418 


ABSTRACTS OF CHEMICAL PAPERS 


Two grms. or more of 2-4-dichloroaniline are added to 100 c.c. of the acetic 
acid to be examined, and the mixture kept at 16° C. in a water-bath overnight. The 
reaction is rapid, but considerable time is required for the last traces of anhydride 
to disappear. The whole is diluted with water to 20 per cent, acetic acid, and the 
solution extracted with chloroform, 10 c.c., 7 c.c., and 5 c.c., of solvent being succes¬ 
sively used for each 100 c.c. of the liquid. The aqueous solution is finally washed 
twice with 1 c.c. of chloroform. The whole of the anilide, together with part of the 
aniline, is thus removed, and the unchanged aniline is extracted from the chloroform 
by shaking with 10 per cent, hydrochloric acid, 160 to 200 c.c. being used for each 
grm. of aniline added. The acid liquid is finally washed twice with 1 c.c. of 
chloroform. The mixed chloroform extracts are added to an equal volume of glacial 
acetic acid, and dilute bleaching-powder solution slowly added, the amount of 
bleaching-powder solution being three to five times that required to convert all the 
anilide into chloroamine, and in volume equal to the glacial acetic acid, which is 
then diluted to 50 per cent, strength. The reversible reaction— 

Ar.NH Ac + Cl 2 ^=^ ArNClAc 4- HC1 

is then nearly complete. 

Sufficient ^ bleaching-powder solution is now added to dilute the acetic acid ' 
to 20 per cent. Thus, if 30 c.c. of glacial acid were first added to the chloroform 
solution, then (1) 30 c.c. bleaching-powder, and (2) 90 c.c. ^ bleaching-powder 
solution should be added. Any red colour here shows the incomplete removal of 
aniline. The chloroform is now shaken with 30 to 40 c.c. of bleaching-powder 
solution to free it from acetic acid, and the solvent evaporated in a current of dust- 
free air at a temperature not exceeding 25° G. The orange-yellow coloured residue 
is dissolved in 5 to 10 c.c. of chloroform and treated with 5 per cent, potassium 
iodide and a little acetic acid, and the freed iodine titrated with ^ thiosulphate. 
The results are satisfactory. A. E. T. 

Proportion of Asphalt insoluble in Alcohol-Ether in Mineral Lubri¬ 
cating* Oils* H. Loebell. {Petroleum^ 1911, 6, 774-775 ; through Chem. Zentralbl^ 
1911, I., 1722-1723.)—For the lubricating value of mineral oils the percentage of 
asphalt is not by itself a sufficient measure, a determination of the consistence is 
also an important factor. The author recommends the following modification of 
Holders alcohol-ether method, in order to obtain a more rapid drying of the oil and 
asphalt: About 5 grms. of the oil are dissolved in 140 c.c. of ether, and precipitated 
by 70 c.c. of alcohol; after standing for five hours at 15° G., the deposit is drained 
with gentle suction in a Gooch crucible, washed until free from oil, and the residue 
is dissolved in hot benzene. A piece of dry cotton-wool is steeped in the hot solution, 
the benzene is evaporated off, the remainder of the asphalt adhering to the walls 
of the vessel is wiped off with cotton-wool, and the whole of the cotton wool is 
packed in a filtering thimble 6 to 8 cm. long and 3 to 4 cm. wide. The thimble is 
suspended from the cork of a flask of 300 c.c. capacity, containing 60 to 80 c.c. of 
absolute alcohol, and connected with a reflux condenser. The flask is immersed in 
a bath of boiling water to a short distance above the top of the thimble. After 
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extraction with the alcohol for about two hours, the flask is exchanged for a similar 
one, containing 60 c.c. of benzene, and after boiling the latter for fifteen to thirty 
minutes the hot benzene solution is poured through a filter, which is then washed 
with benzene. The residue left on evaporation is free from oil and paraffin, and it is 
weighed after drying for a short time at 105° C. The percentage of asphalt found 
in this way is much lower than by Holde’s method. Oils containing a high propor¬ 
tion of asphalt—say 2 to 4 or more per cent.—should be examined in this way; 
further, the consistence of the precipitated asphalt should be ascertained. 

J. F. B. 

Testing* of Coal-Tar Creosote. C. E. Sag*e. (« 7. Soc. Ohm . Ind., 1911, 
30, 588-591.)—Coal-tar creosote should be ‘‘the product of the destructive distilla¬ 
tion of bituminous coal, and free from admixture with other oils.” The methods of 
sampling adopted are important. The bulk must be liquefied, and the sample 
(6 half-gallon quantities) removed from different parts of a tank, mixed, and filled 
into cans and sealed. Creosote in barrels can only be sampled with an iron, and 
uniformity is difficult to obtain. 

Specific Gravity. —This is best observed at 60° C., 100 c.c. of the sample 
being weighed, and compared with water at the same temperature. t Expansion Co¬ 
efficient. —One hundred c.c. of the sample at 40° C. is warmed to 80° G. in a 
flask graduated from 100 c.c. to about 106 c.c. on the neck. The increase in 
volume should be recorded. This increase is on the average 1 per cent, for each 
13*3° *C. Flash Point . — This determination is made in the Pensky - Marten 
apparatus on a portion of the sample not previously heated. Oils usually flash 
at 186° to 190° C. Fluidity ,— This consists in noting whether the creosote is 
fluid at 40° C., and by keeping 100 c.c. of the sample at 15° C. for six hours, and 
stirring occasionally after adding a crystal of naphthalene. The result is specified 
as “fluid” “quite solid,” or “some salts deposited,” etc., as the case may be. 
Solubility in Benzene .—Insoluble carbonaceous matter should not exceed 0*25 per 
cent. This is determined by filtering 100 grms. of the hot creosote through a tared 
paper, and washing the residue with benzene, when the residue is weighed after drying. 
Viscosity .—This test is of little or no value. Distillation. —Fractional distillation 
of creosote should be carried out in a specified apparatus. The author uses a 
hard glass retort of 8 ounces capacity (up to the bend), the thermometer bulb 
being immersed in the liquid, and less than \ inch from the bottom of the 
retort. The retort should be asbestos-covered, and the thermometer should have a 
range of 190 to 360° C.. The presence of water in creosote interferes with the 
fractionation, so that in the case of creosotes containing more than 1 per cent, of 
water it should be specified that it be first distilled to remove water, any oil simul¬ 
taneously distilling being separated and returned to the bulk, and the distillation of 
the dry oil then proceeded with. All the fractions are measured at 60° C., to insure 
fluidity. The measurements usually recorded are : Distillate up to 210° 0., between 
210° to 235°, 235° to 270°, 270° to 315°, and undistilled residue over 315° 0. The 
water is separately measured, solvent naphtha being added, if necessary, to the 
mixture of water and the first fraction distilled, in order to obtain a clear reading. 
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Naphthalene. —The distillate below 270° C. is cooled and filtered through filter-cloths 
and the residue pressed between blotting-paper. Tar Acids. —The fractions distilling 
up to 315° C. are shaken out with caustic soda solution (15 per cent.), and the alkali 
subsequently acidified, and the freed acids measured at 60° G. The results when the 
test is carried out on the original creosote are inaccurate. A more precise method 
of stating the amount of “ tar-acids ” is required. Pyridine Bases are determined in 
the fractions distilling below 315° C. They are important from the point of view of 
the value of these materials as the basis of sheep-dips and disinfectants. Undistilled 
Residue. —This should be examined for separated <f pitchy ” matter, as such separa¬ 
tion is undesirable when the creosote is to be used for impregnating timber. 
Sulphonation. —English creosote does not naturally contain* any considerable pro¬ 
portion of paraffins, or not more than about 0*5 per cent. Blast-furnace creosote 
(high-boiling fractions) contains about 5 or 6 per cent. The paraffins may be detected 
by determination of the refractive index of the sulphonation residue. 

Paraffins have [n] D o 0 o P . of about 1*45 to 1*50, blast-furnace creosote distil¬ 
lates range from 1-48 to 1*54, and coal-tar distillates from 1*57 to 1*63, or higher. 

When distilled from an 8-ounce retort (covered), with the thermometer-bulb 
immersed in the liquid, pure coal-tar distillates will yield fractions above 300° C., 
having [n] D20 o C . above 1*60. A. E. T. 

Estimation of Camphor in Smokeless Powder. Marqueyrol. (Ann. Ohm> 
anal, appl, , 1911, 16, 209-210.)—The method is based upon the fact that if a solution 
of camphor in ether be evaporated over sulphuric acid in a desiccator, the ^oss in 
weight determined at regular Intervals (< e.g ten minutes), and a curve plotted in 
which the periods of time form the abscissae and the corresponding weights the 
ordinates, a point is reached where the curve bends abruptly. This ordinate, OM, 
indicates the weight of camphor in the solution. In applying the method to smoke¬ 
less powder 10 grms. of the finely divided sample are extracted for about ten hours 
with ether in a Soxhlefc apparatus, and the solution allowed to evaporate in a basin 
(about 65 to 70 mm. in diameter and 35 to 40 mm. in depth) which is placed in a 
desiccator containing sulphuric acid. The ordinate corresponding to the 

ethereal solution, is ascertained as described, and the basin then heated at 30° to 
40° C. so as to expel the camphor completely. If the weight of the residue be 
represented by p\ the weight of the camphor is represented by p -p\ 0. A. M. 

Method for the Accurate Estimation of Traces of Water in Ether, 
D. Tyrer. C Proc . Ghem . Soc., 1911, 27, 142-143.)—It is occasionally of importance 
to determine with accuracy the amount of water contained in a sample of “ wet” 
ether. A method susceptible of a great degree of accuracy can be based on the fact 
that the addition of a little water to efclier greatly increases its solvent power for 
some solutes. The most suitable substance which can be used as a solute is cadmium 
iodide. According to Eder (Dingl. Polytech. J., 1876, 221, 189), cadmium iodide is 
soluble in 44 absolute ” ether to the extent of 28 per cent. Using a very dry sample 
of ether, it was found by the author, however, that cadmium iodide is practically 
insoluble in ether. It is to be presumed that the high value obtained by Eder was 
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due to the ether he used containing water and alcohol. In the foil owing table is 
given the solubility of cadmium iodide at 12° C. in pure ether and in ether contain¬ 
ing various quantities of water. The ether used was K&hlbaum’s pure material, 
prepared from ethyl alcohol, and thoroughly dried by twice distilling over phosphoric 
oxide: 


Grms. of Water in 100 

Grms. of Cdl 2 per 100 

| Grms. of Water in 100 

Grms. of Cdl 2 per 100 

of Ether. 

of Solvent. 

1 of Ether. 

j 

of Solvent. 

0-0 

0*143 

0-90 

6*46 

0*10 

0*78 

1*00 

7-30 

0*30 

2*07 

1*10 

8-27 

0-50 

0*70 

3*36 

4*77 

•t i j f satu -) 
M4 (rated) 

8-68 . 


The above results were read from a smoothed curve of experimental values. On 
inspecting the table it will be seen that an addition of OT per cent, of water to dry 
ether increases the solubility of the cadmium iodide by about 0*64 unit. Now, as the 
solublitity can be determined with ease to within an error less than 0*01 unit, the 
percentage amount of water in the ether can be found to less than 0*001 unit. This 
method of analysis might be extended to the determination of traces of water in the 
alcohols, it being only necessary to find a suitable solute and to obtain a perfectly 
anhydrous alcohol. 

Estimation of Formaldehyde by the Ammonia Method. A. Beythien, 
H, Hempel, P. Simmich, W. Schwert, and C, Wiesemann, (. Zeitsch . Untermeh . 
Nakr, Genussm 1911, 21, 671-673.)—In the method of estimating formaldehyde by 
treating the latter with ammonia or with sodium hydroxide and ammonium chloride, 
and titrating the remaining alkali, the accuracy of the results obtained depends to a 
considerable extent on the indicator employed in the titration. Rosolic acid yields 
the most trustworthy results, cochineal and methyl-orange are less suitable, whilst 
litmus, phenolphthalein, and Congo-red are quite useless. W. P. S. 

Estimation of Nitrogen in Liquids. D. Furnrohr. '(Woehensch. Bmn. r 
1911, 28, 257-258.)—For the estimation of nitrogen in beer worbs it is often directed 
that a trace of yeast be added, the sugars fermented, and the liquid concentrated on 
the sand bath or open flame to a syrupy consistence. The addition of yeast is quite 
unnecessary, and of course inimical to the accuracy of the results. Evaporation 
over a flame is most objectionable, since it leads to caramelisation of the liquid and 
to erratic results, nitrogen being lost during evaporation. The author quotes 
analyses of the same wort, which show that evaporation of the wort at temperatures 
over 150° C. results in serious errors from the above cause. He has devised a 
constant-temperature bath which can be adjusted at 150° C., and which is capable 
of holding six Kjeldabl flasks, the contents of which may be left to evaporate 
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without any danger of frothing over or loss of nitrogen by caramelisation. The 
mouth of each flask protrudes through the top of the bath, the rest being protected 
by a cylindrical screen in the body of the bath. J, F. B. 

Characteristics of Different Varieties of Dammar Resin. C. Coffignier. 
(Bull Soc. Ohm., 1911, 9, 549-561.)— 1 The chief results obtained in the examination 
of different kinds of commercial dammar resin are summarised in the following 
table: 






Saponifi¬ 

cation 

Value. 



Insoluble in—- 




Sp. Or. 
at 1S° o. 

Melting- 

Point. 

Acid 

Value. 

Alcohol. 

Ether. 

Benzene. 

Acetone. 

Carbon 

Tetra¬ 

chloride. 

Amyl 

Acetate. 



1 ’C. 



Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

Ter 

Cont. 

Per 

Cent. 

Per 

Cent. 

Padang dammar 

(Sumatra) 

1*036 

95° 

{soft at 
55°) 

31*4 

S3 - 7 

20*30 

4*50 

soluble 

14*70 

soluble 

6*20 

Borneo dammar ... 

1*048 

120° 
(soft at 
70°) 

35 T 

64*5 

23*60 

9*60 

7-50 

20*40 

8*40 

10*10 

Singapore dammar j 

i 

1*057 

95° 

(soft at 
55°) 

30*1 

39*3 

19*10 

1*00 

soluble 

14*00 

2*50 

4*10 

Pontianac dammar 

1*025 

110° 

I (soft at 
65°) 

19*9 

30*9 

22*40 

4*10 

soluble 

16*40 

soluble 

4*60 

Sumatra dammar... 

1*004 

190° 
(soft at 

59*6 

64*5 

45*50 

37*90 

i 

18*30 

45*30 

31*60 

30*00 

Batjan dammar ... 

1*032 

115°) 
105° 
(soft at 
60°) 

18*5 

19*6 

32*S0 | 

3*20 

3-10 

21*30 

11*40 

7*30 


C. A. M. 


Action of Permanganate on Organic Substances. J. Hetper. (. Zeitsch . 
anal Ghem.> 1911,50? 343-370.)—The author has studied the action of permanganate 
on nearly one hundred commonly occurring organic substances under the following 
conditions : Into a 200 c.c. flask 25 c.c, of a ^ or ■§ permanganate solution (contain¬ 
ing 20 to 40 grms. of phosphoric acid per litre) is introduced, and to this is added a 
measured quantity of a solution of the substance to be tested, preferably such a 
quantity as will reduce not much more than 10 c.c. of the permanganate. The 
volume of the mixture is made up to about 100 c.c. with water, and the flask placed 
on a vigorously boiling water-bath in a ring which is nearly as large as the maximum 
diameter of the flask. With volatile substances a reflux condenser is necessary # 
The heating is continued for one and a half to two hours, the contents of the flask 
being shaken every half-hour or so. At the end of this time the colour of the 
permanganate is discharged by addition of 25 c.c. of $ or 5 oxalic acid solution (con¬ 
taining 50 grms. sulphuric acid per litre), and the excess of oxalic acid is then 
titrated with permanganate. Treated in this way a considerable number of 
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important organic compounds decompose almost exactly the amount of permanganate 
which corresponds to oxidation to C0 2 , H 2 0 (and NH 3 ). Ethyl alcohol is oxidised 
quantitatively to acetic acid, which is not further oxidised, and in general the 
methyl group when directly attached to another carbon atom resists oxidation, with 
the result that there is another large class of compounds which absorb almost exactly 
4 atoms less oxygen per molecule than corresponds to complete oxidation to carbon 
dioxide and water. Among such compounds are lactic acid, toluidine, rosolic acid, 
and antipyrin. The resistance of the methyl group to oxidation is also shown by 
the behaviour of methyl alcohol, the oxidation of which is far from complete at the 
end of two hours, although formaldehyde and formic acid are rapidly oxidised to 
carbon dioxide and water. The author expressly disclaims any attempt to over¬ 
estimate the importance of his work, but he points out that the analyst sometimes 
finds himself in possession of an aqueous solution which contains but one organic 
substance which reduces permanganate, and his tables show with what degree of 
exactness many such substances can be estimated. They also afford a means of 
establishing the purity or identity of some substances by the use of a very small 
quantity of material. G. C. J. 

Proposed Uniform Method of carrying’ out comparative Tests for the 
Valuation of Raw Rubber. F. Frank. ( Gummi-Zeit .. 1911, 25, 990-992; through 
J . Soc. Ghem . Inch, 1911, 30, 560.)—The proposals described 
were made to the German section of the International Rnbber 
Testing Committee, and comprise viscosity determinations of 
solutions of the raw rubber, and vulcanisation tests. The 
apparatus described for the determination of viscosity consists of 
a pear-shaped glass vessel, A, with side tubulure, B (fitted with a 
ground-in stopper), and provided with an aluminium valve-rod, 

D, sliding through guides, and ground to fit the lower opening of 
the glass vessel, which ends in a metal tube, E, forming the 
outlet. The pear-shaped solution-holder, A, fits, by means of a 
ground-glass joint, G, into the top of the graduated receiver, EL 
, The escape of air from this vessel while the solution is flowing 
into it is provided for by means of holes in the ground-glass 
joint at I. In carrying out the test, 200 to 500 grms. of the raw 
rubber are cut up, softened in hot water for thirty minutes, 
washed as rapidly and with as little working as possible on the 
rollers, run into a sheet “ as thin as paper,” and dried in a dark 
room without artificial heat. The washing process should not 
occupy more than twenty minutes. Any variations in details 
from the standard method must be carefully noted. The solution 
recommended is a 3 per cent, solution in commercial xylol of 
sp. gr. 0-867 to 0*869 at 15° C., 90 per cent, distilling between 
135° and 140° 0. The sample—9 to 15 grms. of dry rubber—is 
cut up fine, allowed to soak in about 100 c.c. of xylol for a short time, then stirred* 
and the final weight made up by the addition of more xylol, after which the solution 
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is agitated at intervals until homogeneous. This should not take more than thirty 
hours in all. For the preparation of the solution a dark glas^ jar of about 1 litre 
capacity, fitted with a metal screw-cap through which a stirrer passes, or simply a 
brown glass litre bottle, with glass stopper, may be used. The solution vessel should 
in either case be tared before use. Measurements are carried out at 20° 0. The 
pear-shaped vessel is filled to the 200 c.c. mark, the valve-rod lifted, and the time 
taken for the solution to fill the receiver up to the 100 c.c. mark (in a footnote 
200 c.c. is recommended) is accurately noted. A second determination should be 
carried out after the solution has stood in a dark place for eight to ten days. It is 
suggested that glycerol of sp. gr. 1*25 should be used to standardise the apparatus. 
For the vulcanisation tests the remainder of the rubber sample is mixed with eight 
or ten per cent, of sulphur and vulcanised in the form of a sheet 5 mm. thick, 
either always in the press or always in a vulcanising pan, for either one hour 
at 4 atmospheres, or one hour at 3 atmospheres. The vulcanised sheet is tested 
chemically for combined sulphur—difference between total and acetone-soluble 
sulphur—and mechanically, in the form of rings of 5 by 4 mm. section, punched or 
cut out from the sheet. The Schopper-Dalen apparatus is recommended for the 
mechanical tests by the members of the German section, but it is not desired to 
enforce the use of this apparatus. 

Ceara Rubber. (Bull Imp. Institute , 1911, 9, 1-8.)—Specimens of Cear& 
rubber from various sources gave the following results on analysis: 


Raw Moist Rubber from— 



Ceylon. 

■ j 

TFrncriA i ®AST ^RICA 

Uganda. Protectorate. 

| 

Nyasa- 

LAND. 

The 

Sudan. 

Souther* 

'T 

Nigeria. 

' 2?^ 


1. 

2. 

'T. 

2. 

(Dry 

"Washed 

Rubber.) 



(Dry 

Washed 

Rubber.) 

Moisture. 

Caoutchouc 

Resin 

Proteins. 

Insoluble matter 

% 

0*9 

91*3 

3*1 

3*4 

% 

4*8 

72*8 

7*6 

11*9 

% 

3*5 

86*1 

5*7 

3*6 

% 

12*4 

58*9 

10*5 

12T 

«■ 

% 

10*0 

59*8 

8*7 

13*9 

7*6 

% 

7S-6 

10-8 

8-4 

% 

2*2 

80*1 

5*8 

9*8 

% 

6*4 

62*8 

3*4 

22*4 

5*0 

% 

84 T 

7*8 

6*5 

Ash 

1*3 

2*9 

IT 

2*4 

4*0 

2*2 

2*1 

2*6 

1*6 

Loss on washing... 
Physical properties 

Very 

satis¬ 

factory 

Very 

3atis- 

factory 

vTry | 

i satis- 1 
; factory j 

Fair 

[ 

Poor 

4*9 

Fair 

Good 

Unsatis¬ 

factory 

21*7 

Fair 


a. R. T. 
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Effect of the Glycerol Method of Saponification upon the Fatty Acids. 
H. Mielck. ( Chem . Zeit 1911, 35, 668.)—A comparison of the values of the fatty 
acids obtained by JZoul’s method of saponifying fats with the aid of glycerol (Chem. 
Zeit., 1911, 35, Rep., 23) and by the ordinary method of saponification with aleobolic 
alkali, has shown that the former causes slight oxidation. Thus the iodine values 
(Wijs) of the fatty acids from bone fat ranged from 49*6 to 51*4 in the case of the 
glycerol method as against 54*7 to 54*9 in the case of the ordinary method. There 
were also marked differences in the solidification points. If a carbon tetrachloride 
solution of the fatty acids obtained by the glycerol method is allowed to stand for 
twelve hours, it yields a dark brown deposit. Hence in the author’s opinion the 
method of saponification with alcoholic alkali ought to be used when a “ titre ” 
estimation of the fatty acids is required. 0. A. M, 

INORGANIC ANALYSIS. 

Analysis of Aluminium and Aluminium Alloys. G. Kleist. (Chem. Zeit , 
1911, 35, 668-669.)—Silicon is estimated as in Thorn-Smith’s method (Chem. Zeit , 
1911, 35, Rep. 188), but without the addition of sulphuric acid. For the estima¬ 
tion of iron from 2 to 5 grms. of the turnings are boiled with about 100 c.c. of 
dilute sodium hydroxide solution, the resulting solution rendered strongly acid with 
sulphuric acid (1 : 1) and filtered, and the filtrate diluted to about 600 c.c. and 
titrated with standard permanganate solution. Copper and tin are estimated 
together by precipitation with hydrogen sulphide in the filtrate from the silicon, and 
ignition of the precipitate in a porcelain crucible. If tin is present it is estimated as 
described below. The filtrate from the copper and tin is concentrated to about 
100 c.c., and the iron precipitated by means of sodium hydroxide solution. In the 
presence of much iron (over 1 per cent.) the precipitate must be dissolved and the 
precipitation repeated. Traces of zinc are precipitated from the alkaline filtrate by 
means of hydrogen sulphide. 

Aluminium alloys usually contain up to about 10 per cent, of copper, 6 per cent, 
of tin, and up to 10 per cent, (rarely up to 30 per cent.) of zinc, together with silicon 
and iron as impurities. The copper, zinc, silicon, and iron are estimated as in the 
case of pure aluminium. For the estimation of the tin from 1 to 2 grms. of turnings 
are treated with about 150 c.c. of hydrochloric acid (sp. gr. 1*19), and the flask 
immediately closed with a perforated rubber stopper, and heated until solution of the 
metal is complete. The boiling solution is then titrated with iron chloride solution, 
which has been standardised upon pure tin. The amount of tin thus found is 
calculated into tin oxide, and deducted from the weight of the combined copper and 
tin oxides previously estimated. Or the combined copper and tin precipitate may be 
treated with 2 c.c. of nitric acid (1: 4), the liquid filtered from the tin oxide, and the 
filtrate treated with about 5 c.c. of sulphuric acid (1:1), diluted to about 120 c.c., 
and electrolysed at 60° to 70° C. The filtrate from the copper and tin is concentrated 
to about 100 c.c., rendered alkaline with ammonia, and treated with dilute sulphuric 
acid (l: 1) until all aluminium hydroxide has dissolved, care being taken to ayoid an 
excess of acid. The solution is diluted to about 400 to 500 c.c., and the zinc 
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precipitated by means of a current of hydrogen sulphide. The precipitate is washed 
with water acidified with sulphuric acid and containing some hydrogen sulphide and 
ammonium sulphate, and then' dissolved in hot dilute hydrochloric acid. The 
solution is rendered faintly alkaline with ammonia, boiled and filtered, and the 
filtrate slightly acidified with sulphuric acid and again treated as described. 

c. a. m. 

Separation of Aluminium from Beryllium. Wunder and N, Chdladze. 

(Ann. Ckim. anal, appl., 1911, 16? 205-209.)—Two methods, based upon the solu¬ 
bility of beryllium hydroxide in a concentrated solution of ammonium carbonate, are 
shown to give incorrect results. The following method is satisfactory, and may 
be used in the presence of iron, which is separated simultaneously with the beryllium. 
The mixed hydroxides are dissolved in hydrochloric acid, the solution evaporated to 
dryness in a platinum basin on the water-bath, and the residue taken up in the 
smallest possible quantity of water. A saturated solution of sodium or potassium 
hydroxide is now added drop by drop, with continual stirring, until the gelatinous 
mass first obtained is just redissolved. A large excess (400 c.c.) of water is then 
added, and the liquid boiled for an hour, the evaporated water being replaced from 
time to time. The precipitated beryllium hydroxide is collected, washed with boiling 
water, ignited, and weighed as beryllium oxide (BeO). The filtrate is acidified, and 
the aluminium precipitated with ammonia. The results in the test estimations 
quoted agree closely with the thepretical amounts. It is essential, however, to have 
sufficient sodium or potassium hydroxide to keep the whole of the aluminium in 
solution. G. A. M, 

Separation and Estimation of Barium in Presence of Calcium and 
Magnesium by the Action of Acetyl Chloride and Acetone on the Mixed 
Chlorides. F. A. Gooch and C. N. Boynton. ( Zeitsch . anorg. Ghem 1911, 70, 
400-407.)—The aqueous solution, containing about 0T grm. of barium chloride, is 
first concentrated to S c,c. or less; to this 30 c.c. of a mixture of acetyl chloride and 
acetone (1: 4) is added at the rate of 2 drops a secon'd, the mixture being kept cool 
in running water and well stirred. The separated barium chloride is filtered oft* on 
asbestos in a Gooch crucible, washed with acetone, and dried at 135° C., or ignited 
at a low red heat. Barium may be separated in this way from ten times its weight 
of calcium or magnesium, and estimated with an error not exceeding ±0T per cent. 
It is important that the mixture be kept cool during the addition of the acetyl 
chloride to the aqueous solution, and, consequently, the rate of this addition should 
not exceed that stated. 

Strontium cannot be quantitatively separated from barium nor from, calcium and 
magnesium by similar means. Q, <j t jv 

Phenomenon of Occlusion in Precipitates of Barium Sulphate, and its 
Relation to the Exact Determination of Sulphate. J. Johnston and L. BL 
Adams. (/. Amer , Ghem. Soc M 1911, 33,829-845.)—The investigation of Allen and 
Johnston (Analyst, 1910, 35, 331) has been continued, and on the knowledge gained 
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attempts have been made to find a direct method for the determination of sulphate, 
which should be generally applicable, exact, and require only small and easily 
determined corrections. The belief is expressed that there is little chance of 
discovering any exact method which shall be generally applicable and require no 
corrections, and yet not owe its accuracy to a compensation of errors. Where, 
however, the composition of the solution is approximately known—a condition which 
frequently Obtains in practice—the following calibration method will yield results 
accurate to 0*05 per cent.: To the solution (300 c.c. for a precipitate to weigh 
2 grms.) 50 c.c. of concentrated hydrochloric acid is added, and the mixture heated 
to boiling. A 10 per cent, solution of barium chloride is then added at such a rate 
that about four minutes is required to run in the necessary 22 c.c. The mixture is 
evaporated to dryness on the water-bath, the residue taken up with hot water, and 
the barium sulphate filtered off, washed free from chloride, ignited carefully to avoid 
reduction, and heated to constant weight over a bunsen-burner. The necessary 
correction is determined by a concurrent calibration of the method—that is, by 
dissolving an equivalent weighed amount of pure sodium or potassium sulphate 
(dried for an hour at 200° C.) in a medium, such that the resulting solution is as 
nearly as may be of the same composition as the solution to be analysed, and 
determining the sulphate in this solution as already described. The difference 
between the calculated amount of barium sulphate and that actually found is the 
correction to be applied to the weight of the precipitate obtained in the actual 
analysis. The correction is usually small, and represents the balance of errors which 
are individually small finder the conditions described. The use of a large quantity 
of acid reduces the occlusion of soluble sulphates by the precipitate, and gives to this 
a coarsely granular form, which facilitates all the subsequent operations, whilst very 
little barium sulphate passes into the filtrate, as the acid is almost wholly eliminated 
during the evaporation. G. C. J. 

New Reaction of Bromine. G. Denies. (Bull Soc> Ohm., 1911, 9, 542- 
544.)—A delicate test for bromine is based upon the fact that it gives a purple 
coloration with the derivatives obtained by reducing strychnine with hydrogen. A suit¬ 
able reagent may be prepared by mixing together 5 c.c. of a 1 per cent, aqueous solution 
of strychnine, 5 c.c. of hydrochloric acid (sp. gr. 1*18 to 1*19), and from 4 to 5 grms. of 
pure granulated zinc, heating the mixture to the boiling-point, then leaving it for five 
to ten minutes, at the ordinary temperature, cooling it in water and decanting the 
supernatant liquid. When 5 c.c. of an aqueous solution of bromine, containing 
not more than 1 grm. per litre, are shaken with 1 c.c. of this reagent, a purple 
coloration is soon developed, and the spectrum of the liquid shows a characteristic 
absorption band in the yellow. The test is capable of detecting 0*01 mgrm. per c.c. 
of solution, but in the case of such dilute solutions it is advantageous before adding 
the reagent to add to the liquid one drop of a 2 to 4 per cent, solution of potassium 
hydroxide, and to compare the tint with that given by a blank solution containing the 
same quantity of alkali and reagent in 5 c.c. of water. The reaction is quite distinct 
from that given by chlorine and other oxidising substances. Bromine may be 
detected in the atmosphere by gassing a slow current of air through 5 c.c. of ^ 
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sodium or potassium hydroxide solution, and then adding 1 o.c. of the reagent. The 
analogous derivatives of brucine give an olive coloration, changing to yellow both 
with bromine and with chlorine. 0. A. M. 

Microscopical Examination and Identification of Carbon. G. A. Roush. 

(J. Bid. Eng. Ghern., 1911, 3, 368-372.)—The author has applied the principles of 
metallography in the examination of carbon such as is used in the electrical industry. 
Since the orientation of the particles of carbon varies with the shape of the particles 
and with the shape of the die through which they are forced during manufacture into 
electrical carbons, at least three sections should be prepared from the block under 
test, and preferably these three sections should be perpendicular to the three principal 
axes of the block. The samples, after being removed from the block by means of 
a hack-saw, are first flattened by touching against an emery wheel or dressed with a 
file. The flat surface is then polished with No. 1 or No. 0 emery paper and this is 
followed by successive grades of Crocus paper from No. 0 to No. 0000. The polished 
surface is then either “heat-etched” or “relief-polished.” Heat-etching is accom¬ 
plished by raising to a red heat in the flame of a blast lamp, allowing the softer 
particles to oxidise in the open air until the gloss of the polished surface just disappears, 
and then cooling rapidly with the bellows. Relief-polishing is effected with chamois 
leather or cloth. It serves the same purpose as heat-etching in wearing away the 
softer constituents of the block and leaving the harder ones in relief. The samples 
are next mounted on microscope slides by means of sealing-wax, and examined by 
reflected light, under a magnification of 70 and of 200 diameters. Occasionally a 
higher magnification is useful, when a sample is found in which the raw materials 
have been ground very finely. The paper is accompanied by thirty microphotographs 
which show that petroleum coke, retort carbon, and natural graphite, can as a rule 
be readily distinguished, and that the proportions in which they occur in a mixture 
can be approximately determined. G. C ,T 

Detection of Chromium in Steel. V. Stanck. (Ghem. Zeit., 1911, 35 , 308 .) 
—The metal is dissolved in dilute sulphuric acid (1 : 5), the solution is boiled after 
the addition of ammonium persulphate, and the presence of chromium is then 
detected by shaking the solution with hydrogen peroxide and ether. 

Estimation of Chromium in Chrome Ironstone. 0 . Nydegger. (Zeitsch 
avgew. Ghem., 1911, 24,1163-1164.)—The ore is opened up by means of a borax flux’ 
which is prepared in advance in quantity to avoid risk of mechanical loss by 
evolution of carbon dioxide during the fusion. The flux is prepared by fusing 
together 2 parts of anhydrous sodium carbonate and 1 part of borax glass, and 
continuing to heat with the blowpipe flame until a tranquil fusion results. ’ The 
cooled mass is coarsely powdered, and, since it is extremely hygroscopic, stored in 
air-tight vessels. Of this flux, 5 grms. is mixed with 0-5 grm. of the ore in a 
platinum crucible, which is lightly covered and heated in a powerful Bunsen flame 
until, on tilting the crucible, no particles can be seen at the bottom. A rotatory 
motion imparted to the crucible at frequent intervals hastens the process, which is 



INORGANIC ANALYSIS 


429 


usually complete in one to two hours. The cooled crucible is with its contents 
digested with 300 to 400 c.c. water containing 4 c.c. of sulphuric acid, and the crucible, 
when clean, removed from the beaker. A trace of chromic oxide, always present in 
the product of the fusion, is completely oxidised by boiling with 0-2 grin, of 
potassium persulphate, which also precipitates any manganese as peroxide. The 
boiling is continued for thirty to forty minutes to destroy the excess of persulphate, 
and the solution filtered from manganese peroxide. The chromic acid in the filtrate 
is then estimated by titration with a solution of ferrous ammonium sulphate 
standardised on pure potassium bichromate. The sulphuric acid solution of 5 grins, 
of the flux usually has a measurable oxidising action on a ferrous solution, and this 
should be determined once for all on each batch of flux prepared. G. C. J. 

Analysis of Calcium Cyanamide. A. Monnier. (Ohem. Zeiu, 1911,35, 601- 
602.)—Methods are given for the estimation of the cyanamide nitrogen and the 
total nitrogen in calcium cyanamide. In the case of the cyanamide nitrogen, the 
author finds that Caro’s method (precipitation with silver nitrate in ammoniacal 
solution) yields low results, probably owing to the slight solubility of silver cyana¬ 
mide in ammonia. He therefore proposes that 25 c.c. of a 1 per cent, solution of 
the calcium cyanamide be mixed with 10 c.c. of formic acid and evaporated almost 
to dryness; the residue is then dissolved in water, diluted to a volume of 25 e.c., and 
10 c.c. of the solution are treated in a nitrometer with sodium hypobromite solution. 
The treatment with the formic acid results in the formation of urea according to the 
equation: CN.N0a + H 2 O +2HCOOH = CO(NH 2 ) 2 +Ca(COOH) 2 , and the nitrogen 
liberated from the urea is a measure of the cyanamide nitrogen. As regards the 
estimation of the total nitrogen, it is stated that the ordinary Kjeldahl method yields 
1 per cent, less nitrogen than is found when the digestion is carried out after the 
addition of salicylic acid and zinc dust, and the author concludes that this 1 per 
cent, of nitrogen is present in the form of a compound which has not yet been 
identified; this compound is converted by oxidising agents, such as hydrogen peroxide, 
into nitrites and nitrates. 

A. Stutzer {Glum. Zeit , 1911, 35, 694), in commenting on the above paper, 
states that Caro’s method yields correct results if the nitrogen be estimated in 
the silver precipitate; owing to the formation of double and basic compounds, the 
titration of the silver, as carried out by Monnier, does not accurately measure the 
amount of cyanamide nitrogen. He also states that he has always found the results 
obtained by the ordinary Kjeldahl method to agree with those yielded by the 
salicylic acid-zinc dust method. W. P. S. 

Separation of Cerium by Potassium Permanganate. E. J. Roberts. 
{Chem.Neius, 1911, 103, 303-304.)—One of the most useful methods for the separation 
of cerium from other rare-earth metals depends upon its oxidation by permanganate— 

3Ce 2 0 8 + 2KMn0 4 + H 2 0 = 6Ce0 2 + 2KOH + 2MnO a 

—the reaction taking place in a cerous nitrate solution when sufficient alkali is present 
to combine with the nitric acid set free. The author has found the following to be 
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the best mode of operating to insure efficient separation: The solution used for 
precipitation should contain the reagents in the proportion of 1 molecule of perman¬ 
ganate to 4 molecules of dry sodium carbonate in any convenient quantity of water. 
The solution of rare-earth nitrates, free from other acid radicles, is boiled and 
neutralised with sodium carbonate solution. Potassium permanganate solution is 
then added in small quantities till the red colour is just permanent, when the mixed 
permanganate and alkali solution is run in very slowly with constant stirring, the 
solution being kept near the boiling-point throughout the process. A faint per¬ 
manganate colour is maintained, a little permanganate solution being run in, if 
necessary, from time to time. When the precipitation of the cerium is nearly 
complete, the colour of the solution is bleached more slowly after each addition of 
the precipitant* and the acidity of the liquid should be tested occasionally, with 
litmus-paper, small quantities of alkali or mixed solution being added till the liquid 
is nearly neutral and still faintly coloured. The liquid is heated and stirred for 
ten minutes and filtered hot, and the precipitate washed with boiling water till the 
washings give no precipitate with ammonia. To insure complete removal of the 
cerium, the liquid must finally be made quite neutral, the filtrate then giving no test 
for this metal with hydrogen peroxide. 

The test is made after boiling the filtrate with alcohol to remove permanganate. 
The precipitate of cerium and manganese hydroxides is dissolved in hydrochloric 
acid, the solution diluted, precipitated with oxalic acid, and the cerium oxalate 
reconverted to nitraie. On repeating the above process with this material, a pure 
cerium salt is obtained. The neodymium and praseodymium present in the’ cerium 
precipitate obtained after the first separation cannot be wholly removed by a nitric 
acid treatment of the precipitate. A. R. T, 

Estimation of Manganese by the Bismuthate Method. W. F. Hillebrand 
and W. Blum. (J- Ind. Eng. Chem 1911, 3, 374-376.)—It is pointed out that the 
theoretical factor for the ratio Na 2 C 2 0 4 : 2Mn is 0*16397, not 0*16024, as stated by 
Brinton (Analyst, 1911, 305). Brinton described experiments which led him to 
recommend the use of the empirical factor 0T656 in calculating the manganese 
titer of permanganate. Brinton’s reasoning is not vitiated by the above arithmetical 
error, and his results, so far as they go, do support the use of the factor recommended 
by him. But the authors describe experiments which support equally well the use 
of the theoretical factor, and they point out that Brinton’s chain of reasoning assumes 
the accurate standardisation of his manganese sulphate solution, and an error of less 
than 1 per cent, in the figures supplied with samples by the Bureau of Standards, 
with which they are associated, Brinton’s method of standardising his manganese 
sulphate solution would include as manganese any iron, calcium, or magnesium, and 
the authors disclaim a higher accuracy than 1 per cent, for the figures supplied by the 
Bureau of Standards, so far as these figures relate to iron with less than 1 per cent, 
of manganese, It is doubtful whether the manganese content of such material can 
yet be ascertained with a greater accuracy than 1 per cent., which is exactly the 
amount by which Brinton’s factor differs from the true theoretical factor. 


G, 0. J. 
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Use of Ether in the Analysis of Metals. F. Mylius and C, Hiittner. 

(Ber., 1911, 44, 1315-1327.)—Rothe (Mitt, d. Kgl. Techn. Versuchsamt 1892, 132) 
has shown the use that can be made of ether in the analysis of steel; and more 
recently Mylius (Analyst, 1911, 303) has worked out a very exact method for the 
assay of gold bullion, in which ether is used to separate the greater part of the gold 
from'the other metals. The present paper describes the behaviour of the chlorides 
of thirteen other metals when these are shaken with equal volumes of ether and of 
water or hydrochloric acid of varying strength. The figures in the table show the 
percentage of the metal which passes into the ethereal layer: 


Hydrochloric Acid, Percentage of HOI— 
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Chloride. 

Water. 
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1*0 
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1 
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PbCis 

Nil 

— . 

! Nil 

— 

— 

— 

Nil 

— 

— 
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— 
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— 
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The solubility of arsenious chloride and antimonic chloride in ether is not 
sufficiently high to give the ether process any advantage over other methods for 
separating these metals. The table is, however, of value to the analyst using Eothe’s 
method for iron, or that of Mylius for gold, as it shows what other metals may be 
expected to pass into the ether with the iron or gold. Since over 90 per cent, of any 
gold present passes into the ethereal layer, whether the hydrochloric concentration 
be 2 per cent, or 20 per cent., this concentration may in practice be so chosen as to 
keep back any particular impurity. In general it should be kept low, as the solu¬ 
bility in ether of most metallic chlorides is increased by the presence of much acid; 
but that of mercuric chloride is decreased, and that of antimonious chloride reaches 
a maximum with acid of 7*5 to 10 per cent, strength, and then falls again. Stannic 
chloride behaves like antimonious chloride, but the abnormality is less marked in this 
case. G. 0. J. 

Volumetric Methods for the Estimation of Mercury depending* on 
Reduction to Metal* F* Reinthaler* ( Chem. Zeit., 1911, 35, 593-595.)—All the 
published methods covered by the title have been tried, and the following modifica¬ 
tions of Feit’s method ( Zeitsch . a?ial. Chem., 1889, 28, 318) is recommended as 
surpassing any of them in accuracy. Like Feit’s original method, it has the disad- 
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vantage that the mercury in the solution to be tested must all be in the mercuric 
state. To the mercuric solution, which should be nearly neutralised with caustic 
soda, sodium arsenite is added in quantity more than sufficient to reduce the 
whole of the mercury to the metallic state, A current of carbon dioxide is led into 
the flask by means of a tube which has a bulb blown on it, which serves to loosely 
stopper the flask and to keep the end of the tube just above the surface of the liqui . 
The flask and its contents are then heated on the water-bath for half an hour to one 
and a half hours, a gentle stream of carbon dioxide being continued all the time. When 
the reaction is complete, the precipitate should contain no large particles nor possess 
any green tinge, but should be a uniform dark grey “ flowing ” powder. The mixture 
is cooled, and the excess of arsenious acid titrated directly with ^ iodine. Filtration 
is unnecessary, as the mercury is in globules of such a size that solution of mercury 
by iodine is so slow that no inaccuracy is involved by adding a distinct excess of 
iodine and titrating back with arsenite. This is one advantage of the method as 
compared with Feit’s original method. The other is the increased accuracy, which 
is within 0*05 c.c. of the solutions used, and is attained at the expense of the small 
amount of trouble required to conduct the reaction in a non-oxidising atmosphere. 
The method is not as quick as that of Eupp (Arch. Pharm., 1905, 243, 300), and 
Eupp’s method has the advantage that it is applicable to mixtures of mercuric and 
mercurous salts, which are first reduced to metal by some reducing agent without 
action on iodine in acid solution, the mercury being then dissolved in excess of 
iodine solution and the excess of iodine determined by means of thiosulphate. 
But, as originally described, Eupp’s method does not yield,results of the highest 
accuracy, and the modifications of it (for instance, that of Muller, Bull . Soc. Ghim. j** 
1907, 1, 1169) complicate it without notable improvement in the accuracy of the 
results, G. C. J. 


Detection of Nitrates and Nitrites in Water, G. Deniges, {Bull Soc . 
Ghim., 1911, 9, 544-546.)—The hydro-strychnine reagent for bromine (see p, 427) 
may also be used for the detection of traces of nitrites and nitrates in water. On 
adding 0*5 c.c. to 10 e.c. of water containing nitrites, a rose-coloured tint is immedi¬ 
ately developed; and if the amount of nitrous acid does not exceed0*1 mgrm., a rapid 
colorimetric estimation may be made by comparison with standard samples. In the 
absence of nitrites, no coloration is produced by nitrates even when present in large 
quantity ; but if the liquid be treated with half its volume of sulphuric acid 
(sp. gr. 1*84) free from nitrous products, a rose coloration develops on shaking. The 
reaction is capable of detecting 0*5 mgrm. of nitric acid per litre. In the presence of 
both nitrites and nitrates, the coloration will be intensified after the addition of 
the sulphuric acid. The nitrites may be eliminated by evaporating 10 c.c. of the 
water to dryness after the addition of 2 drops of ammonia solution and 3 to 4 drops 
of acetic acid. The residue when taken up with 10 c.e. of distilled water ought not 
to give any coloration with 0*5 c.c. of the reagent, but in the presence of nitrates 
should give a more or less intense red coloration. Chlorides do not interfere with 
the reaction. C. A. M. 
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Estimation of Nitric Oxide, and its Behaviour towards Water. L. Moser. 

: (Zeitsch. anal . Chem 1911, 50, 401-433.)—Nitric oxide cannot be preserved -without 
i change in contact with water ; but if mercury 
'he used as the retaining medium, the dry or moist 
gas can be preserved indefinitely. Nitric oxide is 
absorbed completely and quickly when shaken in 
a Hempel pipette with a saturated solution of 
ferrous sulphate made faintly acid with sulphuric 
acid; but the method fails in presence of nitrous 
oxide, on account of the high solubility of this gas 
in water, even when this is saturated with a salt 
such as ferrous sulphate. Previous saturation of 
' the ferrous sulphate solution with nitrous oxide 
changes the large positive error to a small, but 
not insignificant, negative one; for the absorption 
of nitric oxide by the liquid reduces its capacity to 
hold nitrous oxide in solution, and this gas is set 
free, with the result that the nitric oxide may 
he underestimated by as much as 4 per cent. 

Divers’ sodium sulphite method (J. Chem. Soc ., 

1899, 75, 82) possesses no advantage over the 
ferrous sulphate method, and the absorption is 
i much slower. The gravimetric methods for the 
estimation of nitric oxide require such elaborate 
precautions to render them quantitative that they 
are rarely applicable. Among volumetric methods, that which makes use of perman¬ 
ganate has the advantage that this reagent is without action on nitrous oxide; but the 
apparatus recommended by Lunge {Zeitsch. angew< Chem., 1890,8, 567), a train of bulbs, 
requires to have its air contents displaced by carbon dioxide, and this leads indirectly 
to errors which cannot be kept as low as 2 per cent. The author has devised the 
apparatus here illustrated, with which results are obtainable which are never more 
than 0-5 per cent. low. The apparatus consists of a glass bulb of 120 c.c. capacity, 
shaped like a glow-lamp, into which two capillary tubes are sealed, one of which, a, 
reaches nearly to the point of the <bulb. The bulb is filled with the permanganate 
solution by charging the wineglass with 100 c.c. of ^ permanganate and 40 c.c. 
2N sulphuric acid, and applying suction at c by means of a water-pump. When the 
capillary a is filled with liquid up to the pincheock, the latter is closed, and the gas 
burette containing the gas mixture is connected to c by the rubber connection. The 
pmchcock is opened and the gas driven over into the bulb, the pinchcock closed, and 
the bulb shaken whilst keeping the end of b sealed in the wineglass. Shaking is 
repeated after an interval of a few minutes, and when no further contraction takes 

place the permanganate is expelled from the apparatus and titrated. G. C. J. 

i i? teetion and Esti ^ation of Nitric Acid and Nitrous Acid in Water. 
J. Tillmans and W. Sutthoff. ( Zeitsch. anal Chem., 1911, 65, 473-495.)—The 
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authors give the conditions under which both nitric and nitrous acids may he 
detected and estimated by means of the diphenylamine reaction. Although this 
reaction is well known, it has been found to yield very uncertain results, principally 
owing to the fact that the water tested did not contain a sufficient quantity of 
chlorides, the presence of which is essential to the sensitiveness of the test. The 
concentration of the sulphuric acid employed is also of importance. Under the 
conditions given below, the method is stated to be capable of detecting the presence 
of as little as 0*1 mgrm. of nitric acid (N 2 0 5 ) per litre; the blue coloration is fully 
developed in about one hour, and its intensity is exactly proportional to the amount 
of nitric acid present. The reagent is prepared as described previously by one of 
the authors (Analyst, 1911, 67) for the detection of nitrates in milk. One c.c, of 
the water, to which 2 c.c. of saturated sodium chloride have been added per 100 c.c., 
is mixed with 4 c.c. of the reagent, the liquid being kept cool during the mixing, 
and after the lapse of one hour the blue coloration which develops is compared with 
that yielded by known quantities of nitric acid under similar conditions. If the 
water contains more than 2*5 mgrms. of nitric acid per litre, the blue coloration 
produced will be too deep for comparison, and the water must be diluted before 
being tested. For the detection of nitrous acid (nitrites) in water the reagent must 
be diluted, 200 c.c. of water being added to 500 c.c. of reagent. Five c.c. of the 
water are mixed with 5 c.c. of the diluted reagent, and if nitrous acid be present 
a blue coloration develops immediately. The presence of chlorides is hot necessary, 
and consequently nitrous acid may thus be distinguished from nitric acid. The test 
is as sensitive for nitrous acid as for nitric acid, and the coloration in both cases 
is fairly stable. If the water under examination contains both nitrates and nrbri$£&, 
the latter are estimated in a portion of the sample ; the nitrites are then decoifiposed 
in another portion of the water, and the remaining nitrate is estimated. For the 
removal of the nitrites, 100 c.c. of the water may be mixed with 5 drops of dilute 
sulphuric acid and 0*2 grm. of urea, and allowed to stand for about sixteen hours; 
the nitrous acid is thus decomposed according to the equation:— 

2HN 0 2 CO(N H 2 ) 2 =C0 2 + 2N 2 + 3H 2 0 

whilst the nitric acid is unaffected. For the same purpose 100 c.c. of the water may 
be evaporated to a volume of 25 c.c. after the addition of ammonium chloride; in 
this case the nitrous acid is decomposed according to the equation :— 

NaN0 2 + NH 4 C1 = NaCl + N 0 + 2H 2 0. 

W. P. s. 

Estimation of Phosphoric Acid as Magnesium-Ammonium Phosphate. 
G. Jorgensen. {Zeitsch. anal . Ghem ., 1911, 50, 837-348).—The author defends his 
method (Analyst, 1909, 34, 392) against the criticisms of Bube (Zeitsch. anal. Ghem 
1910, 49, 525). G. 0. J. 

Application of the “Glow Reaction” to the Detection of the Platinum 
Metals. L. J. Curtman and P. Rothberg. (/. Amer. Ghem . Soc ., 1911, 33 , 
718-724.)—Platinum metals, especially when in a finely divided state as obtained by 
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reduction of their salts, possess the property of condensing relatively large volumes 
of gases upon their surfaces at ordinary temperatures, and the reaction is frequently 
so (energetic that the metallic “ sponge ” glows intensely. The authors have applied 
this “ glow reaction ” to the detection of these metals when a mixture of air and 
illuminating gas is passed over the finely divided metal. 

The substance to be tested is brought into solution by the usual methods, and 
about 0*2 c.c. absorbed in a piece of thin asbestos-paper by alternately dipping the 
“ paper ” in the solution and heating till the required volume has been absorbed. 
The moist paper, held in tongs, is heated to redness in the Bunsen flame, removed 
from the source of heat, and while hot, but after the redness has ceased, it is brought 
into the stream of a mixture of illuminating gas and air from a Bunsen burner. If 
platinum is present, the asbestos will begin to glow. This glow must last for some 
time, and may be renewed, after dying out, by reheating the asbestos and again 
bolding it in the gas. The asbestos-paper must be very thin (0*5 cm. x 3*0 cm. and 
0 3 mm. thickness) and the burner arranged to supply a good mixture of gate and air, 
without too great pressure. If desired, the intensity of the glow may be increased 
by passing the gases through a warmed burner. 

The test is sensitive to extremely small quantities of the metals, the limits found 
being : Platinum, 0*002 mgrm. ; palladium, 0*0005 mgrm.; rhodium, 0*0009 mgrm.; 
and iridium, 0*005 mgrm. The presence of other substances does not, for practical 
purposes, interfere with the test, which may therefore be applied directly to a 
solution without preliminary treatment for the separation of other substances. 
Compounds which, however, leave a heavy residue on ignition (alkalis, etc.), 
impair the test to the extent that quantities of platinum near the limit will not glow 
in their presence. 

The solution to be tested must, of course, be concentrated so that 0*2 c.c. will 
contain sufficient metal to give the test, and failure to obtain a glow-reaction shows 
that the metal is not present in the volume absorbed in an amount equal to that 
indicated ate the limit for that metal. Osmium and ruthenium salts do not respond 
to the test. As a test for platinum the method is rapid and sensitive. A. B. T. 

Sodium Thiosulphate as Standard in Alkalimetry. W. Feld. {Zeitsch. 
angew . Ghem 1911, 29, 1161-1163.)—When excess of mercuric chloride is added to a 
solution of thiosulphate, the latter is oxidised in accordance with the following 
equation: .Na 2 S a d 3 + 2HgCl 2 +H 2 0 = Hg 2 CI s 4-Na 2 S0 4 -h2HCl-i-S. It is suggested, 
therefore, that sodium thiosulphate, which is- 1 obtainable commercially in a state of 
great purity, affords one of the best available standards for controlling solutions 
intended for use in alkalimetry. In standardising alkali, about 0*5 grm. of 
crystallised tbiosulphate (Na 2 S 2 0 3 .5H 2 0) is accurately weighed, dissolved in water, 
and the solution added to about 40 c.c. of a cold saturated solution of mercuric 
chloride. Excess of mercuric chloride is essential, as otherwise black mercuric 
sulphide separates. Five minutes is allowed for the reaction to complete itself, and 
then about 30 e.c. of 4N ammonium chloride is added to prevent the precipitation 
of yellow mercuric oxide by the caustic alkali which would mask the colour of the 
indicator. Methyl orange is added, and the titration with the caustic alkali 
proceeded with. The error of the method is ± 0*05 c.c.*of ^ alkali. G. C. T, 
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Estimation of Sulphides in Alkali-Metal Cyanides. E. C. Rossiter. 

(/. Soc. Gkem. 2nd ., 1911, 30, 583-588.)—The author has experimentally examined 
three methods for the determination of sulphides in sodium and potassium cyanides 
—namely, the Ewan method (Analyst, 1909, 34, 117), the method of Williams 
(J. Soc . GJiem. 2nd. ., 1906, 26, 137), and the “ mercury method,” in which the 
sulphide is separated and weighed as mercuric sulphide, obtained by adding 
mercuric chloride to a solution of the sample, and warming till coagulation of the 
precipitate takes place. The last-named method is not accurate to more than about 
0*005 per cent. As a result the author has devised a modified lead nitrate 
method, whereby the sulphide in cyanides can be determined to about 0*001 per 
cent., or one part in 100,000. The cyanide is first tested by the above-mentioned 
Ewan process, and from the result obtained the quantity of lead nitrate required to 
precipitate the sulphide in 100 grms. of the sample is calculated. This quantity of 
finely powdered lead nitrate (dried over sulphuric acid), plus 10 per cent, excess, is 
added to 100 grms. of the sample and 200 c.c. of air-free water. The mixture is 
stirred and slightly' warmed till all cyanide is dissolved; a drop of standard sodium 
sulphide is then added to a little of the solution, withdrawn and first filtered, to 
determine the presence of an excess of lead. This excess of lead is then estimated 
by adding standard sodium sulphide solution till a small quantity of the solution 
after filtration shows no trace of lead on adding a drop of sulphide solution. If 
only 0*015 per cent, of sulphide is present in the sample, 150 or 200 grms. are taken 
for the determination. A. R. T. 

Detection and Estimation of Thorium by Means of Iodic Acid. (Separa¬ 
tion of Thorium from Scandium.) R. J. Meyer. (. Zeitsch . anorg. Ghem ., 1911, 
71, 65-69.)—The use of iodic acid in the quantitative separation of thorium from 
cerium has been described by Meyer and Speter (Analyst, 1910, 35, 281). In 

making use of the same reagent for the detection of traces of thorium in presence of 

much cerium the conditions of success are sufficient concentration of nitric acid (to 
retain the cerium in solution) and of iodate to decrease the solubility of the thorium 
iodate in the acid solution. To 2 c.c. of the solution to be tested, which must 
contain no free hydrochloric acid, there is added 5 c.c. of a solution (I.) made by dis¬ 
solving 10 grms. potassium iodate in 100 c.c. dilute nitric acid (1 : 2). Under these 
conditions the precipitation of thorium is almost complete, but the precipitate may 
contain iodates of cerium and other earth metals, according to their concentration in 
the original solution. To the mixture in the test-tube, therefore, there is next added 
10 c.c. of a weaker iodate solution (II.) made by dissolving 4 grms. potassium iodate 
in 500 c.c. dilute nitric acid (1 : 9). The mixture is heated to boiling, when the 

iodates of cerium, etc., dissolve, whilst that of thorium remains undissolved if the 

original 2 c.c. of solution taken for the test contained as much as 0*25 mgrm. of 
thorium. Zirconium is precipitated by iodic acid, but the iodate of zirconium can be 
distinguished from that of thorium by its solubility in oxalic acid. The precautions 
requisite in quantitative work, to overcome the tendency of cerous salts in nitric acid 
solution to become oxidised to the ceric state, are unnecessary, as such oxidation 
proceeds so slowly that its extent is negligible during the time occupied by a qualita- 
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tive test. But since ceric io&ate is difficultly soluble in nitric acid, the solution to be 
tested should first be boiled with sulphurous acid to reduce any ceric salts. 

Separation of Thorium from Scandium .—Scandium iodate being soluble in nitric 
acid, the iodate method affords a means of separating scandium from thorium. The 
total earths from 3 to 4 grms. of mineral are separated by the oxalic acid method and 
weighed as oxides. The oxides are dissolved in hydrochloric! acid, the solution 
evaporated to dryness, the residue taken up with water, and thorium and scandium 
precipitated in boiling solution by means of ammonium thiosulphate. The precipi¬ 
tate is redissolved in hydrochloric acid and reprecipitated with thiosulphate to 
eliminate completely the other cerium and yttrium earths. The thiosulphate precipi¬ 
tate is then decomposed by means of nitric acid, and the solution is filtered from the 
separated sulphur and evaporated to dryness. The residue is taken up with 5 c.c. of 
water and a few drops of nitric acid, and the thorium precipitated by addition of 5 to 
10 c.c. of solution I. From 10 to 20 c.c. of solution II. are added, and the mixture 
digested for fifteen minutes at 60° to 80° C. The thorium iodate is filtered off, washed 
with solution II. and then transferred to a beaker by means of a wash-bottle jet. It 
is decomposed by boiling with ammonia and the thorium hydroxide is filtered off, 
washed free from iodate, dried, and weighed as Th0 2 . In the filtrate from the 
thorium iodate the scandium is precipitated by means of ammonia, and finally 
weighed as Sc 2 0 3 . G. 0. J. 

Analysis of Ferro-Vanadium and Estimation of Vanadium in Presence 
of Arsenie. W. Trautmann. ( Zeitsch . anal. Chem 1911, 50, 371-372.)—In 
presence of vanadic acid, arsenic acid is not reduced by sulphurous acid, and in hot 
strong sulphuric acid solution arsenious acid is instantly and quantitatively oxidised 
to arsenic acid by means of permanganate. The troublesome separation of arsenic 
preparatory to a vanadium titration is, therefore, unnecessary. The author fuses 
powdered ferro-vanadium with a mixture in equal proportions of sodium peroxide and 
carbonate, and extracts the melt with hot water and filters. The filter, with its 
contents, is dried, incinerated, and fused once more, and the product of the fusion 
extracted with water and the filtered solution added to the principal solution con¬ 
tained in a 2-litre flask. The solution is made strongly acid with sulphuric acid and 
heated to boiling, and a-few drops of permanganate are added to oxidise any arsenic 
reduced by the hydrogen peroxide on acidifying. Beduction of the vanadium is 
effected by means of an aqueous solution o! sulphurous acid, the excess of which is 
expelled by boiling whilst passing a current of carbon dioxide, and the vanadium 
is then titrated with permanganate as usual. G. 0. J. 

APPARATUS, ETC. 

Some Forms of Glass Manometer. C. G. Jaekson. (/. Ghem. Soe., 1911, 99, 
1066-1071.)—Three varieties of glass manometer, suitable for the measurement of 
pressures of vapours which attack mercury, or for measurements in which the 
experiment requires the manometer to be at a high temperature, are described and 
illustrated in the paper. The author has made use of one of these manometers in 
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studying the dissociation of.cupric bromide, and the application of the manometer to 
such a purpose is explained, and the whole arrangement of apparatus is figured in the 
text. G. C. J. 

Addition to the Buchner Funnel. A. C. G. Egerton. ( Proc . Ohm,. Soc., 
1911, 27, 189-190.)—The apparatus consists simply of a small glass hood, which can 

be connected to a drying-tube. The glass hood is 
made of such a diameter that it fits inside a 
Buchner funnel, the joint being made air-tight 
with a rubber ring situated in a groove round the 
rim of the hood. It is well to employ a gentle 
pressure with the ring of a retort-stand to hold 
the hood in position, unless working with air 
under diminished pressure. A precipitate collected 
in the usual manner on the funnel can be dried 
by means of this simple additional apparatus in 
a very short time. Besides dispensing with the 
trouble of transferring the precipitate to a desic¬ 
cator, the apparatus saves much time in the 
drying. The drying is most rapid when a steady, 
not too rapid, stream of air is drawn through the 
apparatus by means of the filter-pump after passing 
through a large drying-tower filled with calcium 
chloride; further, the hood, which is made of 
blown glass or, for very rapid drying, of metal, 
can he warmed with a flame. The precipitate 
can, if desired, be dried under diminished pressure by affixing a screw clip to the air 
inlet of the drying-tower. Another application of the apparatus is the drying of a 
precipitate in a non-reactive atmosphere; the gas can be circulated round and round, 
if necessary, by means of a blowing arrangement fitted to the filter-pump. 

This small, inexpensive apparatus changes a Buchner funnel into an exception- 
ally efficient desiccator, which dries, not only precipitates collected on the funnel by 
the usual methods employed therewith, but also can be used conveniently for drying 
crucibles, etc., in a current of dry air. 

Melting-Point Determinations. G. A. Menge. (U.S. Treasury Dept. Hygienic 
Lab , Bulletin , 1911, 70, 1-101.)—A report of experiments carried out with the 
object of prescribing, in the ninth U.S. Pharmacopoeia, the use of a simple method, 
so far rigidly defined, that it may be expected to yield approximately identical 
results in the hands of all operators. The apparatus finally recommended is a 10 by 
3 cm. test-tube with walls about 1 mm. thick, and constructed of glass which will stand 
heating over an open flame. The test-tube is half filled with sulphuric acid, or for 
high temperature work, with a mixture of 70 parts by weight of sulphuric acid with 
30 parts of potassium sulphate. The liquid is stirred continuously by a suitable 
(hand) stirrer. The substance to be examined is contained in a capillary tube not 
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less than 0*8 mm. nor more than 1*25 mm. in internal diameter, this tube to contain 
a solid column of the substance 3 mm. high. The substance is heated rapidly to 
within 25° G. of its melting-point, then at the rate of 3° a minute until it begins to 
melt, as judged by the observation that some one point in the column of sample has . 
collapsed against the side of the capillary. The rate of heating is then reduced to 
0*5° a minute. A melting interval is to be returned, the beginning being that tem¬ 
perature at which some point in the column collapses, the end the temperature when 
the last trace of sample becomes liquid. All results should be corrected for the emer¬ 
gent stem of the thermometer in accordance with a prescribed formula. It is suggested 
that, if possible, some department of the TJ.S. Government should issue official ther¬ 
mometers of uniform construction. In that case a table or curve should be incorporated 
in the Pharmacopoeia, showing the corrections to be made for the emergent stem. The 
need for uniformity of method in the determination of melting-points is illustrated 
by reference not only to foreign pharmacopoeias, but to recently published and widely 
conflicting values which have been given for substances which are readily obtainable 
in a state of extreme purity, as judged by the* shortness of the melting interval and 
other criteria. G. C. J. 

Determination of the Density of Liquids. 

H. Hartley and W. H. Barrett. (J. Ghem. Hoc., 

1911, 99, 1072-1074.)—Two forms of pyknometer 
were used, each made from test-tube glass, weigh¬ 
ing about 5 grms. and holding 20 to 25 c.c. The form 
B, used for determining densities at temperatures 
"below that of the laboratory, has a bulb to allow the 
liquid to expand, and a cap which should be ground 
on outside. The diameter of the capillary is 
0*3 mm. The authors make use of a counterpoise 
made from the same kind of glass as the pyk¬ 
nometer, and having nearly the same surface area. 

By mailing the external volume of the counterpoise 
nearly equal (within 0*5 c.c.) to the sum of the 
volumes of the pyknometer and of the liquid it 
holds when full, the calculation of a series of den¬ 
sities may be greatly simplified without introducing 
an error greater than 2 units in the sixth decimal 
place of the density, even if the temperature should 
rise 10° C. and the barometer falls 30 mm, between 
the weighings of the pyknometer full of water and 
of the liquid to be tested. By the use of this ap¬ 
paratus and a thermostat constant to ±0*01° 0., the 
authors were able to determine the densities of dilute (under 2 per cent.) aqueous 
solutions of several salts with an error not exceeding four parts in a million. In order 
to obtain this degree of accuracy in the case of liquids with a larger co-efficient of 
expansion, more accurate temperature regulation would be required. G. G. J. 
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Apparatus for Flue Gas Analysis. A. Gawalowski. {ZeUsck ami. Chm 
.911,50,435-439.) —The apparatus consists of a 100 c.c. measuring-tube, surmounted 
>y a three-way cock of special construction, and provided with two nitrometer cups 
laehof which is stoppered, the hollow stoppers having each a hole which maybe 
nade to coincide with a hole in the ground seating. In the illustration one form of 
ihe three-way cock is shown on an enlarged scale; but it has been found better to 



make the plug of these cocks hollow and to fuse in small tubes rather than to bore 
channels in a solid plug* In use, the measuring-tube, which is open at the bottom, 
is sunk in a cylinder G of brine, the cock being in the position Hi in which the 
measuring-tube is connected to the channel hit which allows air to escape. The end 
of the plug k x is now connected to the hue and the measuring-tube raised. The cock 
is turned to the position H 2 or Hg, and the first charge of gas blown off through 
either of the cups by sinking the tube in the brine cylinder. The tube is refilled with 
gas, its volume adjusted to exactly 100 c.c., and strong potash is admitted from the 
cup NP. After measuring the reduction in volume due to absorption of carbon 
dioxide, alkaline pyrogallol is added from the same cup NP and the oxygen estimated. 
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Finally, an ammoniacal solution of cuprous chloride is admitted from the other cup K 
to^absorb carbon monoxide. As made now, the open end of the measuring-tube is 
somewhat constricted to facilitate closing by the finger, if it be desired to shake the 
contents of the tube. The maker is C. Glatzl, Mahrisch-Ostrau. G. C. J. 

Apparatus for the Maintenance of Constant Pressures Above and Below 
the Atmospheric Pressure. Application to Fractional Distillation. J. Wade 
and R. *W. Merriman. (/. Ghem. Soc 1911, 99, 984-997.)—For pressures below 
that of the atmosphere, air is exhausted continuously from the system by an ordinary 
water-pump. For pressures above that of the atmosphere, air (or other gas) is 
forced in continuously by an automatic compressor, actuated by falling mercury. 
The pressure is kept constant by a regulator consisting of an open syphon mano¬ 
meter, which allows air to escape from or enter the system as soon as the desired 
excess or diminution of pressure is exceeded. 

Devices are described in connection with fractional distillation, more especially 
for changing the receiver without disturbing the pressure. G. C. J. 

REPORT. 

Analysis of Potable Spirits, and its Bearing’ on the Definition of 
Whisky. E. A. Mann. ( Uovemme?it Paper, Western Australia , 1911.)—An 
analytical examination of 108 samples of whiskies of all kinds, together with a 
. critical consideration of the figures placed before the English Royal Commission 
(1908), have convinced the author that it is quite possible to classify spirits by 
means of chemical analysis alone; thus it can be safely stated which are pure malt, 
pot still spirits, and which are blends containing at least 75, 50, or less than 50 per 
cent., of pot still spirit. A large number of very complete analyses are given, the 
AUen-Marquardt method being employed for determining the higher alcohols 
( cf . Mann and Stacey, Analyst, 1907, 32, 219, 258). The Report concludes with a 
concise description of the other methods employed, and photographs of special 
apparatus are included. A. R. T. 

Note. —This is directly opposed to the commonly accepted opinion of this 
country.— Editor. 

4 * 

f REVIEWS. 

Laboratory Text-Book for Brewers. By Lawrence Briant. Third edition. 
Edited by Harold Harman. Pp. 444. London, 1911. Published by Fell 
and Briant, Price 10s. 6d. net. 

Those familiar with the first edition of this well-known textbook, published 
some twenty-five years ago, will remember it as practically the first attempt to 
describe analytical processes of use in a brewer’s laboratory. In the edition now 
under review, the author and his editor have, wisely we think, adhered to the 
original plan of describing processes of a well tried and eminently practical kind. The 
textbook contains fifteen chapters, entitled as follows : 
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I. Apparatus and Manipulation. II. Part I.: Nitrogenous Bodies or Proteins; 
Part II.: Enzymes; Part III.: Carbohydrates. III. Malt Analysis and Interpre- 
pretations; Part I.: White Malt; Part II.: Coloured Malt; Part III.: Barley. 
IV. Unmalted Grain. V. Sugars. VI. Caramel.* VII. Hops. VIIL Water Analysis. 
IX. Sulphites. X. Original Gravity of Beer. XI. Complete Analysis of Malt Wort 
and Beer. XII. Estimation of Arsenic in Brewing Materials. XIII. Microscopical 
Work. XIV. The Polarimeter. XV. Standard Solutions and Eeagents. 

In all cases where the method of analysis of a brewing material is described 
an actual example is given, together with interpretations, the latter being of an 
essentially conservative kind/ While, however, courses other than safe and sound 
ones, have been avoided, we must confess to some sense of disappointment that an 
advisory chemist of Mr. Briant’s experience still views a question like that of the 
influence of wort nitrogen from grounds which seem largely speculative. In spite of 
all that has been said in a general way about the influence of the “ soluble uncoagu- 
lable albuminoids ” on the stability of the finished beer, we think we can still deny 
the existence of the experimental evidence by which these factors have been connoted. 
We can quite agree that a high specific gravity for the cold-water extract of malt 
indicates an unsuitable material, but beyond this we still require direct proof that it 
is the nitrogenous constituents of the extract which influence the stability of beer, 
and, until such proof is forthcoming, all this talk about good and bad nitrogen will 
remain unconvincing. Our sceptical outlook is not intended to cast doubt on the 
value of this book, which, however, contains some matter open to criticism—e.g., 
we do not like the author’s procedure by which he standardises Fehling's solution 
for the volumetric estimation of sugar. Surely in these days, when pure chemicals 
(the author specifies them) are readily procured, Fehling’s solution can be made up 
as a standard solution ? And, in any event, we do not believe that it can be 
accurately standardised by an invert sugar solution prepared according to the 
author's description. 

We also question whether the free sulphur in hops can be determined by passing 
“ a current of hydrogen through a decoction of hops, when, if present, the sulphur 
will unite with that gas to form Sulphuretted hydrogen ”; in fact, this method is 
generally known to be worthless for quantitative purposes. 

There are minor blemishes in the book which call for some notice. Thus 
proteins soluble in alcohol are not protamines,” the name of a totally different 
class, but, if the American term be used, u prolamins.*’ Other errors which may 
prove very irritating, especially to the novice, concern some of the physical constants 
quoted. The optical constant of maltose is given (p. 93) as [a] D3 . 8(} + 138, which is 
knot correct; and in the footnote on the same page we find the sign without 

R»ny explanation that 17*5 refers to the temperature of observation. Similar mistakes 
occur in describing other sugars— e.g. 3 on p. 211. The erroneous curve for invert 
sugar in the diagram on p. 102 seemB in danger of perpetuation, and we take the 
opportunity of pointing out that, instead of as shown, the curve should lie at all 
points as the mean of the curves for glucose and lsevulose. 

For those brewers who wish their laboratory run on safe and sound, rather than 
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highly scientific lines, we think Mr. B riant’s book fully justifies the title he has 
given to it. 

Rubber. By Clayton Beadle and EL P. Stevens, M.A., Ph.D., P.I.C. (Pitman’s 
Common Commodities of Commerce.) 1911. London: Sir Isaac Pitman 
and Sons, Ltd. Price Is. 6d. net. 

This booklet is one of a series on “ Common Commodities of Commerce/’ audits 
object, according to the authors 5 prefatory note, is to supply an account of the 
, production of the raw material, and the subsequent manufacturing processes, which 
will be found suitable to the requirements of the average reader who is desirous of 
obtaining general information on the subject, to the planter who wishes to know 
something of the manufacturing side of the industry, and to the manufacturer who is 
interested in the preparation of his chief raw material. The little work is brightly 
written and eminently readable, and contains a number of illustrations of rubber- 
trees and manufacturing machinery. The coloured frontispiece, which is from a 
water-colour painting by Dr. Stevens, affords an excellent idea of the appearance of 
plantation hevea- trees. The book is obviously not intended for the analyst or 
scientific worker, and it would, therefore, be unfair to criticise it from this point of 
view. P. Schidrowitz. 

National Physical Laboratory. Collected Researches. Vol. VII. 1911. Pp. 
228+iv. 

This' volume includes the records of eight different researches, more than 
half the total space being occupied with an account of Rosenhain and Lants- 
berry’s researches on the properties of some alloys of copper, aluminium, and 
manganese, to which is appended an interesting note on the corrosion of alloys 
of copper and aluminium when exposed to the sea. The results of this work have 
appeared already in the Proceedings of the Institution of Mechanical Engineers, and 
it should be said that there is nothing in this volume which has not already appeared 
elsewhere; but the files of six different journals would have to be searched to find 
the eight papers here collected together. Dr. Kaye’s work on the expansion and 
thermal hysteresis of fused silica will be of interest to many chemists; and 
Paterson and Rayner’s experiments on comparative life-tests of glow lamps will 
be of interest to a smaller number. The object of these latter experiments was 
to determine the agreement which it is possible to obtain when life-tests are carried 
out on glow lamps by different laboratories. So far as the tests go, they indicate 
that measurements of the useful life of carbon filament lamps can be carried out on 
the basis of the Engineering Standards Committee’s specification. to give results 
within an accuracy of ± 5 per cent. Prom an experimental point of view, tests on 
metallic filament lamps should yield a higher accuracy. G. C. Jones. 

National Physical Laboratory. Report for the year 1910. Pp. 102, with four 
plates. 

The first nine pages are occupied with the Report of the Executive Committee, 
which reviews briefly the whole of the work accomplished during the past year, and 
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a statement of work proposed for the year 1911 fills another seven pages. These are 
followed by the Report of the Director on the Physics Department, and the Reports 
to the Director by the Superintendents of the Engineering Department, the Depart¬ 
ment of Metallurgy and Metallurgical Chemistry, and of the Richmond Observatory. 
The Report of the Advisory Committee for the National Experimental Tank is also 
included. 

Of special interest to chemists is the report (pp. 45-52) of a research which had 
for its object to determine the cause of the higher readings given by the Abel-Pensky 
dash-point apparatus (particularly the German form of this apparatus), as compared 
with those yielded by the ordinary Abel tester. The true cause of the differences 
has almost certainly been ascertained, and a detailed report to the Petroleum^ 
Commission is promised. The results of work carried out at the National Physic?/ 
Laboratory are communicated to the particular learned society they are most likely 
to interest, but as the domains of the societies overlap, it is not always easy to find 
a particular paper which one may know to have issued from Teddington. The 
present report meets this difficulty by including a list of all papers (official or 
unofficial) read during the years 1909 and 1910 by members of the staff of the 
National Physical Laboratory. G. C. Jones. 


«£■ 4 ? 

INSTITUTE OF CHEMISTRY. 

Pass List: June—July Examinations, 1911. 

(Examinations were held in London and Glasgow.) 

Of thirty-one candidates who presented themselves for the Intermediate Examina¬ 
tion, the following seventeen passed: J. L. S. Allen, K. C. G. Arbuthnot, IB.A., 
R. Clark, T. W. Derrington, E. C. Evans, B.Sc., H. Gilmour, R. E. Griffiths, B.Sc., 

C. L. Hinton, R. P. Keith, J. G. King, R; Linch, B. B. Murdoch, M.A., B.Sc., 
M. J. Robb, B.Sc., J. W. Tait, M.A., F. G. Tarn, T. A. Wilson, F. G. C. Walker. Of 
thirty-four candidates who presented themselves for the Final Examination for the 
Associateship, twenty-three passed. In the Branch of Mineral Chemistry: G. Hamil¬ 
ton, S. R. Illingworth, A.R.C.S., E. A. Masters, B.Sc., C. B. Ross, B.Sc., J. Sorley, 
A. F. Suggett; in the Branch of Physical Chemistry: Arthur Bramley, B.Sc., 
A.R.C.S.; in the Branch of Organic Chemistry: E. Anderson, 0. L. Brady, B.A., 

D. S. Dawson, B.Sc., W. Jewell, J. A. McRae, M.A., W. G. Prescott, S. P. Schotz, 
D. B. Steinberg, B.Sc., J* C. White, L. Wilson, B.Sc.; and in the Branch of the 
Chemistry of Food and Drugs, Fertilisers and Feeding Stuffs, Soils and Water: 
H. J. Evans, Miss M. Gazdar, B.Sc., H. Lowe, B.Sc., W. R. Pratt, H. B. Stevens, 
J. A. L. Sutcliffe. Of four candidates examined for the Fellowship, two passed in 
the Chemistry of Food and Drugs, etc. : J. Hawthorne, B.A., Ph.D., and A. Miller, 
M.R.C.S., Major I.M.S.; and one a Special Examination in General Chemistry: 
G. H. Stanley, A.RS.M. One Candidate for the Intermediate Examination pre¬ 
sented himself at Singapore in June, and passed: A. M, Bailey. The Board of 
Examiners reported on seventy candidates in ail, and of these forty-four passed. 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

THE EFFECT OF FEEDING WITH COCOANUT CAKE AND LINSEED CAKE 
ON THE COMPOSITION OF BUTTER-FAT. 

By H. T. CRANEIELD. - \ 

Whilst there is a considerable difference of opinion as to whether feeding influences 
the composition of milk or not—and many experiments have been carried out with 
this object in view—little investigation seems to have been made in this country 
concerning the influence of feeding on the composition of butter-fat. In Germany, 
however, some work has been carried out by H. Liihrig ( Zeitsch. Untersuch. Nahr. 
Gertussm,, 1906, 11 , 11), which deserves notice in connection with the present com¬ 
munication. Liihrig watched the effect of feeding with ^cpcoanut cake on the 
composition of the butter, and found that there was a considerable rise in the 
Polenske number, and but little effect on the Reiehert-Meissl number. In conse¬ 
quence of this variation he recommended an increase of 0*8 in the limits adopted by 
Polenske for genuine butters in his original paper in 1904. 

At the present time cocoanut cake is being placed on the English market in 
much larger quantities than in previous years; and since it is not unlikely that this 
food will be used more extensively by dairy farmers in the near future, I decided to 
take advantage of an experiment on the feeding of dairy cows which was being 
carried out during the spring of this year at the Midland Agricultural and Dairy 
College. 

Details of the Experiment. 

Two sets (A and B) of four cows* each were employed, each cow receiving the 
following ration daily : 56 pounds mangels, 7 pounds oat-straw chaff, 2 pounds mixed 
meal (bran, dried grains, rice meal), and 14 pounds hay. In addition to this ration, 
all the cows received during the first week 5 pounds of undecorticated cotton cake 
daily. In the second and third weeks Bet A received 5 pounds of cocoanut cake, 
and Set B 4| pounds of linseed cake. These foods were reversed in the fourth and 
fifth weeks, and for the last week all the cows reverted to cotton cake. 

* All the cows were cross-bred shorthorns. 
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Three times a week about half a pint of cream was reserved—a consecutive 
night and morning—from the milk of each set of cows. The cream was ripened 
with a starter, and churned after twenty-four hours in a small glass experimental 
churn. Once a week the whole of the milk from a consecutive night’s and morning’s 
milking was separated, and the cream (corresponding to one of the small samples) 
churned in an ordinary barrel churn. A sample from this bulk of butter was taken 
for analysis, to serve as a control in the method of churning and also in the 
analytical determinations. 

The samples of butter were melted at a low temperature, and filtered in the 
ordinary way. The refractometer figure, Beichert-Meissl number, Polenske number, 
and Shrewsbury and Knapp figure, were determined. The results are recorded in 
the accompanying table: 


Number j 
of ' 

[N]d35°C. 

Keichert-Meissl 
Number. j 

Polenske 
Number. j 

I 

Shrewsbury and 
Knapp Figure. 


Sample. j 

Set A 

Set B. 

Set A. 

Set B. 

Set A. 

Set B. 

Set A. 

Set B. 

j 1st week. 

I 

1 

2 

Bulk 2 

Cotton. 

46*5 | 
46-0 1 
46*0 

Cotton. 

46'5 

46-5 

46-5 

Cotton. 

307 

30-7 

307 

Cotton. 

31*4 

31*1 

SI-1 

Cotton. 

2-3 

2-3 

2-3 

Cotton. 

2'2 

2-0 

2-0 

Cotton. 

27- 2 

28- 7 

Cotton. 

25-6 

27-3 

*8 

3 

Cocoanut. 

46*0 

Linseed. 

48-0 

Cocoanut. 

209 

Linseed. 

27-7 

Cocoanut. 

■ 2-6 

Linseed. 

1-5 

Cocoanut. 

28*9 

Linseed. 

24-7 


4 

45-0 

48-0 

29*6 

28-8 

2-9 

1-7 

'32-9 

25-5 

'n 

[ 5 

44*5 

48-0 

30-3 

29-5 

3-3 

1-7 

34-3 

27-0 

<N 

'•Bulk 5 

44*5 

. 47-5 

29-8 

29*4 

3-3 

1-8 

— 



6 

44-5 

47-5 

28-9 

28-8 

3*4 

1*7 

84-7 

25-7 

© 

S- 

TJ 

I' 7 

44-0 

47-5 

29-4 

28-7 

3*4 

1-7 

401 

29*4 

8 

43-0 

47-5 

29-5 

29-6 

3*7 

1-8 

37-6 

25-7 

CO 

' Bulk 8 

44-0 

47-5 

28-7 

29*4 

3*4 

1*8 



M 

{ ^ 

Linseed. 

i 45*0 

Cocoanut. 

46-5 

Linseed, 

: 28-3 

Cocoanut. 

30-2 

Linseed. 

2-8 

Cocoanut. 

2-5 

Linseed. 

34-4 

Cocoanut. 

28*4 

© 

1 io 

: 46*0 

46-0 j 

! 28-7 

28-4 

2-5 

2-3 

. .. 


1 11 

45*0 

46'5 j 

; 29-8 

29-2 

2-8 

2-8 

, 

_ 

■4* 

'-Bulk 11 

46*5 

45-0 

j 28-9 

29-4 

2-3 

2-8 

— 

— 


f 12 

47*0 

45*0 

28-8 

30-0 

2-2 

2-8 



© 

fs 

| 13 

! 47*0 

45*5 

29-4 

29-9 

2-5 

2-9 

i _ 


14 

46*5 

44*5 

29'5 

31-7 

2-3 

3-1 

_ 

. 

wv 

1 Bulk 14 

46*5 

44*5 

29-1 

31-7 

2-3 

3-0 

— 



15 

'Cotton. 

47*0 

Cotton. 

! 45*0 

Cotton. 

28-4 

Cotton. 

29-8 

Cotton. 

2-2 

Cotton. 

2-7 

Cotton. 

Cotton. 

© 

© 

> < 

! 16 

46*5 

; 47*5 

1 303 

29*1 

2-5 

2-0 

_ 

■_ 


1 17 

46*0 

! 46-5 

| 30-8 

32*1 

2-7 

2-3 



(5D 

1 Bulk 17 

46-0 

i 46-0 

1 30-7 

31-8 

: 2-7 

' 

2-3 

— 

. /— : 
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Averages ,—In compiling these averages, the transitory samples have been 
omitted—viz., Nos. 3, 9,10, and 15 : 


* 


[N]i)35°c, 

Reichert-Meissl 

Polenske 



Number. 

Number. 

Cocoanut eake-j 

rA ... 

IB ... 

44- 2 

45- 4 

29*5 

30-2 ’ 

3-3 

2-9 

Linseed cake -j 

fA ... 
LB ... 

46- 2 

47- 7 

29-1 

291 

2-3 

1*7 

Cotton cake 


46-4 

30-8 

2*8 


It will ba seen from this table that the figures given by the bulk samples of 
butter agree very closely, and in many cases are identical, with the corresponding 
small samples of butter. 

Befractometer Figure .—On perusing the foregoing table, it will be noticed that 
the two cakes have had a marked influence on this figure. The linseed cake caused 
a distinct rise in the refractive index, while the cocoanut cake gave a reverse 
variation. The rise and fall of this figure can be easily seen in the accompanying 
.curves: 

BEFRACTOMETER CURVES (85° C.). 

A & B Cotton. A Cocoanut. B Linseed. A Linseed. B Cocoanut. A k B Cotton. 

1st Week. 2nd k 3rd Weeks. 4th and 5th Weeks. 6th Week. 



Beichert-Meissl Number .—The influence of the feeding on this number is not so 
.-great as in the case of the refraetometer figure. Certainly some slight variation 
seems apparent—viz., a falling in the case of the linseed cake, and a rise due to the 
.cocoanut cake. Both cakes, however, give a lower average figure than the cotton 
.cake. , 

Polenske Number.—On this number the feeding has had a most remarkable 
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influence, the linseed cake causing the figure to fall to a very low point, while the 
cocoanut cake raised the number considerably. 

Taking the figures obtained from Samples 8 A and 8 B, we get the following 
comparison; 



8 A. 

8 B. 

Beichert-Meissl number. 

... 29*5 

29*6 

Polenske number.. 

. 3-7 

1*8 


The curve given below shows very closely the variations in this figure during 
the experiment: 

POLENSKE CURVES. 


A & B Cotton. A Cocoanut B Linseed.' A Linseed. B Cocoanut. A & B Cotton. 
1st Week. 2nd & 3rd Weeks. 4th & 5th Weeks. 6th Week/ 



Polenske in original paper (1904) compares the Beichert-Meissl and Polenska 
numbers obtained for normal butters, and gives the highest figures allowable for 
genuine butter* In this experiment several samples gave figures outside Poienske’s- 


limits. For example— 




Number of 

Reichert-Meisel 

Polenske 

Polenske Highest 

Sample. 

6 A 

Figure. 

28-9 

Figure. 

3-4 

Allowable Figure. 
30 

8 A 

29-5 

3-7 

3*5 

, Bulk 8 A 

28-7 

3-4 

3*0 


Liihrig (loc. cit) quotes even higher figures than these, but the amount of 
cocoanut cake fed in his experiment was up to 6 kgrms. daily—a quantity much in 
excess of that fed during this experiment. In view of the likelihood of the increased 
use of cocoanut cake in this country for feeding dairy cattle, this influence is of 
importance to the butter-producer. 

Shrewsbury and Knapp Figure (Analyst, 1910, 35, 36).—The method for this 
•estimation has only recently been brought to the notice of analytical chemists, and with a- 
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view to testing the method, I made a few determinations, obtaining the results given in 
the previous table. All the results given are the mean of at least two determinations* 
and where the variation exceeded 0*5 a third estimation was made. Shrewsbury and 
Knapp mention a limit of 32 for their figure for genuine butter, but it will be seen 
from my figures that this limit has been exceeded in six cases, one giving as high a 
figure as 40*1, which, according to Shrewsbury and Knapp, would represent over 
10 per cent, added cocoanut oil. It seems, therefore, that this method does not show 
any superiority over the Polenske method, though it is certainly a more expeditious 
estimation to carry out. 

Eancidity .—The cakes appeared to have a different effect on the keeping 
properties of the butter-fat. The samples were all kept in small corked bottles or 
flasks, and it was noticed after several weeks that the butters from the linseed and 
cotton cakes had turned quite white and rancid, while those from the cocoanut cake 
showed only a slight change. This preservative effect is undoubtedly an advantage 
in favour of cocoanut-cake-fed butter. 

Quality of the Butter .—The following report was given on the quality of the 
weekly samples of butter in bulk, and for this report I am indebted to Mr. Alec Todd, 
Instructor in Dairying at the Midland Agricultural and Dairy College : 

“ No ver^^jeat differences were shown in the texture and flavour of the two sets 
of butters. The butter from the cocoanut cake, however, had as a rule a firmer and 
less oily texture and better flavour than the linseed-cake butter.” 

Conclusions.^ ■ 

1. It is apparent from these results that feeding has a great influence on the 
composition of butter-fat. 

2. The feeding of cocoanut cake to dairy cows produced a butter which gave a 
refractometer figure below the normal, while the Polenske number was very high. The 
Beichert-Meissl number was, however, quite normal. 

3. Feeding with linseed cake influenced the butter in respect of the Polenske 
number, butters from this source giving a figure much below the normal. The refracto¬ 
meter figure was also influenced, a distinct rise being noticeable. 

4. Cocoanut cake produced a butter of good quality, possessing better keeping 
properties than butter from linseed or cotton cakes. 

5. The Shrewsbury and Knapp method for detection of cocoanut oil in butter 
possesses practically no advantages over the Polenske method. 

Midland Agricultural and Dairy College, 

Kingston, Derby. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Assay of Aconite. A. B. Stevens. {Bulletin of Pharmacy , June, 1911 
through Pharm . J 1911, 87 , 34.) — The United States Pharmacopoeia method,, 
which is practically that of the author, is more rapid if carried out as originally 
devised; that is to say, the evaporation at 60° G. is performed in a flat-bottom 
evaporating-dish, and 5 grms. pumice powder are added to the percolate before 
evaporation. In this way the subsequent solution and filtration are much hastened. 

The deterioration of aconite by age or moisture can be detected by both chemical 
and physiological methods of assay. Thus, a sample of aconite, showing 0*837 per 
cent, of alkaloids on assay, and giving the characteristic tingling sensation in a dilu¬ 
tion of 1:1,200, gave the following results after the treatments specified: 

Alkaloids found Physiological 

per Cent. Test, 

1. Moistened with water and kept for several 

"days in stoppered bottle with cotton 

moistened with chloroform . 0*67; 0*66 ... 1:700 

2. Moistened and kept in warm place till 

dense mould formed . 0*30; 0*32 ... 1:450 

Experiments by E. O. Taylor (J. Ind. and Eng . Ghem. } 1909,1, 549) have shown 
that by the action of heat aconite preparations may be reduced almost to a physio¬ 
logically inactive condition, and yet the chemical method of assay would not alone 
serve to detect this deterioration. Moreover, so far from the decomposition 
products causing the titration method to yield high results, in most cases the results 
were lower than by the gravimetric assay. Ordinarily, therefore, the deterioration 
of the drug may be chemically determined ; and if due to heat, it may be detected by 
volumetric assay, since the weight of the ether-soluble residue is increased and its 
basic properties decreased. Aconite contains considerable quantities of chloroform- 
soluble bases (insoluble in ether) which are quite inactive physiologically. Thus, 
chloroform should not be used for the assay of aconite. The Squibb method of deter¬ 
mining the largest dilution at which the characteristic sensation on the tongue may 
be produced is useful when applied by a sensitive person, but the results are very 
variable with different persons. A. R. T. 

Composition of Sweet Apricot Kernels. L. Rosenthaler and W. Schaeffer. 

Pharm. Zentralb., 1911, 52, 507-508 ; through Chem,. Zentralbl 1911, II., 35.)—The 
iuthors have examined specimens of edible aprieot kernels obtained from the South 
)f France; the kernels had a pleasant, almond-like taste quite different from that of 
he bitter kernels imported from Japan. Their composition was as follows : Water, 
-.*33 ; oil, 53*40; crude fibre, 4*76 ; asb, 2*60; total soluble matter, 27*87; reducing 
ugars, 8*08; reducing sugars after hydrolysis, 11*64; and proteins, 31*4 per cent, 
?he oil expressed from the kernels had the following physical and chemical proper- 
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ties: Sp* gr. at 15° 0., 0*9182; [N]d 250 c., 64*7; solidifying-point, 14*5° 0.; iodine 
value, 95*03; saponification value, 187*76; Reichert-Meissl value, 0*96; insoluble : 
fatty acids, 73*48 per cent. The oil was optically inactive. The fatty acids gave the i 
following values: Solidifying-point, 5*1° O.; [N]d 25 °c., 53*7; iodine value, 98*41 ; 
■mean molecular weight, 290*55. The oil yielded negative results with Halphen’s, 
Baudouin’s, Soltsien’s, and Beechi’s tests, but gave a blue-violet coloration with 
Bellier’s test, the coloration developing gradually and fading in a few minutes. The; 
elaidin test yielded a viscous mass. W. P. 8. 

Detection of Cocoanut Oil in Butter by Means of Ewer’s Method. ; 
E. Nockmann. (. Zeitsch . Untersuch. Nahr. Genussm 1911, 21, 754-757.)—Results ' 
of analyses are recorded which show that when cows are fed on beetroot leaves the 
composition of the butter obtained ‘from the cows is so altered that the figures 
obtained by Ewer’s method (Analyst, 1910, 35, 353) are such as would indicate the 
presence of cocoanut oil in the butter. Of seven samples of butter obtained from : 
cows fed on beetroot leaves, five gave “ difference figures ” varying from 7*8 to 8*9, the : 
average figure for these butters before the period during which the cows were fed on 
the beetroot leaves being 11*5. It is also pointed out that the presence of 10 per 
cent, or more of cocoanut oil in butter can be detected by the usual analytical 
methods (cf. Analyst, 1911, 404). W. P. S. 

Detection of Cocoanut Oil in Butter by Means of Fendler’s Method, j 
A. Hepner. (Zeitsch. Untersuch . Nahr . Genussm ., 1911, 21, 758-760.)—When ! 
examined by the ester method described by Fendler (Analyst, 1910, 35, 355), the j 
mixed butter of a herd of cows gave a distillation figure of 4*7; but after the cows j 
had been fed for some time on beetroot leaves this value rose to 7*5 (average), and 
on certain dates was over 9*0. The author considers, therefore, that the method 
possesses no advantage over the usual analytical processes for the detection of 
cocoanut oil in butter (cf. preceding abstract), W. P. S. 

Examination of Honey by Fiehe’s Reaction. H. Luhrig 1 and A. Scholz. 

(Zeitsch. Untersuch . Nahr. Gemissm., 1911, 21, 721-741.)—Fiehe’s reaction (Analyst, 
1908, 33> 397) depends on the detection of hydroxymethylfurfural, traces of which 
are produced by the action of mineral acids on sucrose during the inversion of the 
latter in the preparation of artificial honey (invert sugar). As honey contains both 
sucrose and organic acids, it might be assumed that, when pure honey is heated, the 
sucrose is inverted, and that such honey would yield a positive reaction with Fiehe’s 
reagent. A large number of experiments are recorded by the author; in these 
experiments sucrose and honey solutions were heated to 80° 0. for thirty minutes 
or longer after the addition of varying proportions of different organic acads, and 
then tested with the reagent in the usual way. It was found, however, that there 
is a minimum concentration for each organic acid below which the reaction is not 
obtained. For instance, the sucrose or honey solution must contain not less than 
0*1 per cent, of oxalic, or 2 per cent, of lactic, acetic, formic, butyric, or salicylic 
acids, before a positive reaction is obtained with the reagent. The small quantities 
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of organic acids present in natural honey do not cause the latter to give a reaction 
with Fiehe’s reagent, even when the honey has b^n heated for one hour at a tempera¬ 
ture of 100° 0. y W. P. S. 

Estimation of Nicotine in tWppesence of Pyridine Bases. L. Surre. 

(Ann. Falsi/., 1911, 4 , 331-334.)-^3?he method proposed depends on the fact that 
nicotine has an optical rotation/of -161'55° (200 mm. tube at a temperature of 
20° 0.), whilst pyridine and sifailar bases are optically inactive. The^author finds 
that, for solutions containing from 1 to 6 per cent, of nicotine, the rotation is exactly 
proportional to the concentration, and that the presence of pyridine does not modify 
the rotation. Fifty c.c.^fcf the sample are placed in a flask, together with 1 grin, of 
calcined magnesia jpaff 2 grms. of powdered pumice, and distilled. When about 
25 c.c. of distillate^have come over, water is admitted to the flask drop by drop from 
a tapped funn^ (the addition of the water can be regulated so as not to interfere 
seriously wij&i the boiling of the contents of the flask), and the distillation is con- 
iinued untiil 150 c.c. of distillate have been collected. This quantity will contain 
bhe whole of the pyridine present and also the greater part of the nicotine, and the 
imount of the latter is then estimated polarimetrically. Let A- be the reading 
)hsej^'ed (angular degrees); then (for 50 c.c. of the sample taken and 150 c.c. of 
■astillate) the amount of nicotine in grms. per litre of the sample will be A x 18-57. 
[n order to obtain the whole of the nicotine, the contents of the flask are further 
listilled, with the gradual addition of water, until a second quantity of' 150 c.c. of 
listillate have been received; and this distillate, containing only nicotine, is titrated 
vith f-Q sulphuric acid, using luteolin as indicator; 4ach c.c. of acid is equivalent 
iO 0*0162 gmu of nicotine. As the quantity of nicotine in the second distillate is 
r ery small, the titration is more trustworthy than the polarimetric estimation. The 
aethod yields satisfactory results, the error not exceeding 0*7 grm. of nicotine per 
itre. W. P. 8. 

New Method for the Detection of Salvarsan. J. Abelin. (Munch med. 
Vochenschr 1910, 58, 10024003; through Chem. Zentralbl 1911, II., 55.)—The 
sat depends upon the formation of a bright red colour when diazotised dihydroxy- 
iamino-arsenobenzene (salvarsan) is treated with alkaline resorcinol solution. A 
mall quantity of salvarsan is dissolved in about 3 c.c. of water, 4 drops of dilute 
ydrochloric acid are added, and the mixture is treated with a 0*5 per cent, sodium 
itrite solution, the mixture being cooled during the addition. The diazotised sub-' 
;ance exhibits a greenish-yellow fluorescence, and when the solution is added drop 
y drop to a 10 per cent, resorcinol solution rendered alkaline with sodium hydroxide, 
red coloration is produced. Phloroglucinol, a-naphthol, etc., may be used in place 
: resorcinol, but the latter gives the best results. The test may be applied directly 
> the urine of persons who have been taking salvarsan, as the constituents of the 
•ine are without influence on the reaction. The test will detect the presence of 
.lvarsan in the urine of a patient two hours after the substance has been injected 
.bcutaneously, Atoxyl yields an orange coloration when it is diazotised and 
sated with resorcinol. W, P. 8. 
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Estimation of Sugars in Feeding-Stuffs. A, H. Bryan, A. Given, and 
M. N. Straughn. (/. Ind . and Eng . Ckem 1911, 3, 486492.) — The authors have 
compared two methods in general use—namely, extraction with (1) hot diluted 
alcohol (50 per cent.); and (2) cold sodium carbonate solution. The action of 
alcohol at the temperature employed, and of the sodium carbonate, in killing the 
enzymes or preventing their action, is an important factor in these methods, since by 
the activity of these ferments sugar is produced from the starch present in the 
products under examination, thus seriously affecting the results. The methods are 
best carried out as follows : 

Alcohol Digestion Method .—One hundred and fifty c.c. of alcohol (50 per cent, by; 
volume) and 12 grms. of the*finely-ground material in a 800 c.c. graduated flask, are; 
kept on the water-bath for one hour, the vapour from the flask being condensed by; 
placing a small funnel in the neck. If the material be acid, 1 to 3 grms. of calcium; 
carbonate should first be added. The contents of the flask are cooled and, if desired, 
allowed to stand overnight, and made up to 300 c.c. volume by the addition of 
neutral alcohol (95 per cent.). After thorough mixing, 200 c.c. of the supernatant 
liquid are evaporated at 100° G. to about 20 to 30 c.c. Sufficient saturated neutral 
lead acetate solution is added to produce a flocculent precipitate, and, after standing,. 
the volume is made up to 100 c.c. with water and filtered. An excess of dry sodium 
carbonate is added to remove the leal. After filtration, 25 c.c. of the filtrate are 
mixed with 25 c.c. of water for estimating the reducing sugars by the method of !■ 
Munson and Walker (U.S. Dept Agriculture , Bur . Chemistry , Bull . 107 [revised],: 
241). Fifty c.c. of the filtrate are rendered neutral to litmus-paper by means of • 
acetic acid, 5 c.c. strong hydrochloric acid added and allowed to stand overnight for ; 
inversion. The solution is neutralised with dry sodium carbonate and made up to | 
100 c.c. If necessary the solution is filtered and 50 c.c. used for the estimation of j 
total sugars (loc. cit). The amount of cuprous oxide or copper obtained in the above ! 
determinations represents the sugar (as dextrose) in 2 grms. of material. To correct 
for the space occupied by the insoluble material of the grain or cattle-food, the 
percentages of sugar found must be multiplied by 0*97, since 12 grms. of the material 
occupy 9 c.c. of the 300 c.c. 

Sodium Carbonate Digestion Method .—The addition of sodium carbonate to the 
cold-water extraction method inhibits the action of enzymes on the starch, and the 
results obtained agree with those of the alcohol method. A mixture of 8 grm. of 
the finely-ground material with 190 c.c. of sodium carbonate solution (0*2 per cent.) 
at room temperature is taken at intervals for two and a half hours. The acidity of 
the material, if any, must be determined and corrected by the use of a stronger 
alkaline carbonate solution. Ten c.c. of neutral lead acetate solution are added, 
and the liquid filtered. The use of alum as a clarifier gives inaccurate results. 
The reducing sugars on 25 c.c. of the filtrate ( = 1 grm. substance) are determined by 
Alhhn’s method (Bull. 107, p. 49). Fifty c.c. of the same filtrate are inverted by the 
acid method already described, neutralised and made up to 100 c.c., and in 25 c.c, 
of the solution ( = 0*5 grm. substance) the total sugars by Aliihn’s method are 
determined. The amount of sucrose is obtained by multiplying the percentages 
of dextrose before and after inversion by the factor 1*044, then subtracting, and 
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multiplying the difference by 0*95 as usual. No correction is usually necessary for 
the volume of the material, but if this be very wet, a correction may be applied for 
the dilution due to moisture in the sample. If only total sugar after inversion is 
to be estimated in substances where the amount is small, 8*8 grms. of material are 
extracted as above, and 50 c.e. of the solution inverted, neutralised, and 25 c.c. 
( = 1 grin, material) used for the reduction. Reducing sugars are calculated as 
dextrose or as invert-sugar, and total sugars expressed as “by acid hydrolysis 
calculated as dextrose. 7 ’ 

The alcohol method is very reliable, but with the sodium carbonate method care 
must be taken, and after clarifying the solution with lead acetate, the work must be 
rapidly completed as the enzymes become active ag^n. Some materials cannot 
usefully be examined with this alkali method, as they do not give clear filtrates. 

A. R. T. 

Simple Volumetric Method for Testing Spiritus iEtheris Nitrosi. 
0. Herting. (Pharm.Zeit, 1911,56,423; through Chem.Zentralbl, 1911,II., 108-104.) 
—The method recommended by the author for testing the strength of spiritus atheris 
nitrosi is as follows: A mixture of 10 c.c. of water and 5 c.c. of a cold-saturated 
solution of potassium chlorate, free from chlorides, is placed in a glass-stoppered 
fiask of 100 c.c. capacity; to the mixture are added 5 c.c. of the spirit to be tested, 
and 5 c.c. of 10 per cent, nitric acid. The whole is allowed to remain for thirty 
minutes with frequent shaking, and 10 c.c. of silver nitrate solution are then 

added. The contents of the flask are again shaken, and the excess of silver nitrate 
is titrated back with thiocyanate in presence of ferric ammonium sulphate. One c.c. 
of silver solution represents 0*0255 grm. of ethyl nitrite. J. F. B. 

Valuation of Tea. A- A. Besson. {Chem. Zeit., 1911, 35, 813-815; 830- 
332.)—The author has analysed and examined some ninety samples of teas, of which 
forty-three were Chinese teas and the remainder Ceylon, Java, and Indian products. 
Particular attention was paid to the proportion of stalk in the samples, but it was 
found that there was very little relation between the amount of stalk and the pripe 
md quality of a tea as shown by a tasting test. It was ascertained, however, that 
Tava tea grown at an altitude of 4,500 feet was of distinctly better quality than that 
jrown at 1,800 feet. The analytical results obtained were as follows: 



Moisture. 

Stalk. 

Ash. 

Caffeine. 

■ 

Chinese green tea... 
Do. Foochow ... 
Do. Hankow ... 

leylon tea. 

ndian tea ... 
ava tea . 

Per Cent. 

6-00 to 7-69 
6*29 to 9*06 
6*48 to 8-33 
4*57 to 8*12 
4*00 to 8*08 
8*22 to 10*50 

Per Cent. 

0*4 to 5*3 

4*1 to 17*5 

8*6 to 17*1 

5*8 to 43*4 
! 11*5 to 37*4 

4*4 to 29*9 

Per Cent. 

4*88 to 7*46 
4*80 to 5*73 
4*95 to 5*65 ' 

4*54 to 5*65 
4*72 to 5*64 
5*53 to 7*32 

Per Cent. 
2*13 to 3*22 
2-23 to 3*64 
2*65 to 3*64 
2*80 to 4*10 
3*31 to 4*15 
2-22 to 4*54 


W. P. S. 
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Chemical Differentiation between Fermentation Vinegars and “Vine¬ 
gar Essence/’ particularly with Respect to the Amount of Formic Acid.; 

H. Fincke. {Dent. Emgind ., 1911,15, 145-148; through Chem, Zentralbl, 1911, ! 

I. , 1887.)—Most of the samples of fermentation vinegars examined by the author 

were found to be free from formic acid. Three samples containing pyridine also'; 
contained formic acid to the extent of 0T0 to 0*38 part per 1,000 of total acid, 
increasing with the proportions of pyridine. Eight samples of wine vinegar contained 
quantities ranging from 0*06 to 0*51 part of volatile acids capable of reducing i 
mercuric chloride, the higher values being obtained with samples containing high 
proportions of wine, but whether these bodies consisted entirely of formic acid was 
not determined. Genuine fermentation vinegars are generally free from formic acid, 
but vinegars prepared from “essence” contain appreciable quantities, so that not ! 
only can fermentation vinegar be differentiated from diluted u vinegar essence ” in 
this way, but mixtures can also be detected with some degree of certainty. Samples . 
of “vinegar essence” showed quantities of formic acid ranging from 0*39 part to 
12*04 parts—average, 4*38 parts per 1,000 of total acid. J. F. B. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of the Age of Blood-Stains. A. de Dominicis. (Boll Ghim. 
Warn*) 1911, 50, 273-276 ,* through Chem. Zentralbl 1911, II., 232.)—A portion of 
4he stained material of about 5 sq. mm. is immersed in 1 c.c. of pure glycerol (sp- 
;gr. 1*23) in a test-tube 12 mm. in diameter, which is gently given a single shake at 
intervals of a minute, and a note taken of the time required for solution. The yellow 
solution is kept protected from the air, and compared with the solutions obtained in 
the same way from blood-stains of known age, the relationship between the colour 
of which and the time required for solution is also known. The presence of blood is 
•detected by means of the spectroscope. Blood-stains which dissolve within a minute 
sare undoubtedly of recent origin, whilst the longer the solution period the older the 
•etain. C. A. M. 

Opsonin Reaction. H* Kronberger. (Zeitsch. exper. Pathol, Therap,, 1911,, 
‘, 9 , 87-96; through Chem, Zentralbl, , 1911, II., 53-54.)—A method of estimating 
opsonins is described; the estimation is best carried out on the defibrinated blood 
:taken from the patient and the control-subject during digestive leucocytosis. Fresh 
•cultures of bacteria should be employed in the preparations of the emulsions, and the 
•opsonin preparations may be stained with the ordinary stains used for bacteria and 
leucocytes. The reaction velocity of the opsonin is observed at intervals of ten, 
twenty, thirty, and sixty minutes, in a series of mixtures prepared from the bacteria 
and blood of the patient and the control-subject. Under these conditions the 
bacteria are chemotaciie towards the leucocytes, and show a distinc^ alkaline 
chromatin reaction, but are negatively chemotactie towards the lymphocytes, with 
an acid reaction on the nucleus. W. P. S. 

Biological Method fop Identifying Various Fleshes. A. Saint-Sernin* 

lAnn . Falsify 1911, 4 , 334-338.)—The method depends upon the fact that bibod- 
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serum obtained from a rabbit which has been inoculated previously with the blood- 
serum of another animal possesses the property of forming a precipitate when mixed 
with a,further quantity of the blood-serum of the animal, but not with that of any 
other animal. For the detection of horse-flesh, beef, or mutton, in sausages, etc,, 
portions of the n|eat which are suspected to be other than pork are extracted with 
0*7 per cent, sodium chloride solution for one hour, and then filtered. Portions of 
2 c.c. each of the filtrate are then placed in test-tubes containing blood-serum from 
rabbits which have been inoculated with horse, ox, or sheep blood-serum, respectively. 
Should the sausages contain horse-flesh, a floeeulent precipitate will form in the test- 
tube containing the rabbit-horse blood-serum after the tubes have been kept in an 
incubator for one hour at 37° C. Mutton will be indicated by a precipitate in the 
rabbit-sheep blood-serum tube, and so on. The active sera are obtained by 
injecting 10 c.c. of the necessary blood-serum into a healthy rabbit at intervals of 
two days, followed by three further injections at intervals of eight days. After the 
lapse of a week from the last injection, the rabbit is bled from the ear, and the serum 
separated from the blood. Certain antiseptic substances interfere with the test: 
acetone, formaldehyde, and sulphurous acid inhibit the reaction; thymol has less 
influence; whilst naphthalene, menthol, and camphor, retard slightly the formation of 
the precipitate. W. P. S. 

Precipitin Reaction. D, A. Welsh and H. G. Chapman. (Zeitsch. Imrnm- 
itatsfonch, exper. Tlwrap., 1911, 9, 516-529; through Chem. Zentralbl , 1911, II., 
38-39.)—The greater part of the precipitate obtained in this reaction consists of the- 
constituents of the antisernm, and the weight of the precipitate is strictly proportional 
to the amount of the antiserum. In the case of complete precipitation the weight of 
the precipitate does not depend on the quantity of the other substances, and it is not. 
correct to consider these substances (antigens) as being precipitable, or to assume 
that they are precipitated by the precipitin of the antiserum. Retarding effects 
cannot be explained by assuming that a precipitoid is formed, but at the same time 
heated antisera have a direct solvent action on the precipitate. The precipitin 
reaction is, in the author's opinion, of great practical importance, as it aids in the 
identification of proteins, allows closely allied proteins to be separated, etc. 

w. p. a. 

Use of the Quantitative 44 Precipitin ” Reaction in Honey Analysis. 
J. Thoni. (Mitt. Lebensmittelwiters. u. Hyg., 1911, 2, 80-123; through Chem*. 
Zentralbl 1911, I., 1888.)—The author has investigated the method proposed by 
Langer, who found that von Riegler’s antiserum could be employed for the quantitative* 
examination of honey solutions." This antiserum produces a precipitate with the- 
proteins of genuine honey, the quantity of which may be measured by volume, and 
thus forms the basis of a new “ constant," of great utility from an analytical point of 
view. The formation of the precipitate for quantitative purposes is governed by * 
certain conditions— e.g., concentration of the honey solution, the relative quantities 
taken, and the working equivalent and quantity of the antiserum preparation. Tests 
carried out with ninety samples of honey and sugars showed that the sugars gave no- 
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precipitate; that artificial honeys reacted either as the sugars or else gave only 
traces of precipitate— e.g., a sediment 2 mm. in height with 10 to 15 per cent, 
solutions ; that genuine honeys with the same quantities of antiserum gave 
precipitates settling within a very narrow range of heights, and always gave sj 
precipitate even when diluted to 1 per cent. Mixtures of genuine and artificial 
honey showed diminished heights of precipitate according to the extent of the 
adulteration. Sugar-fed honeys gave smaller precipitates than genuine pure honeys. 
Fermenting honeys showed no decrease in the volume of precipitate as compared, 
with honeys in the natural condition. According to the author, the serological: 
method is destined to prove of greater analytical value than the chemical and 
physical methods of examination. J. F. B. 

Sterilisation of Drinking* Water by Means of Ultra-Violet Rays.; 
J. Courmont. (Cbm. J Zeit., 1911, 35, 806.)—It is shown that the bactericidal ; 
effect of exposure for a‘few seconds to the rays from a mercury vapour lamp; 
constructed of quartz is due to the direct action of the rays, and not to the action of. 
ozone or hydrogen peroxide. No detectable trace of ozone is formed during the few ; 
seconds' exposure required for complete sterilisation, nor even in a full minute, and 
the effect is shown to be independent of the presence of oxygen. The practical utility 
of the process is limited to ordinary drinking water, which must be free from turbidity. | 
Whereas, the rays can penetrate a foot or more of clear water and destroy all bacterial j 
life wherever they reach, a very small proportion of any colloid causes the complete j 
absorption of the rays by the layers of liquid nearest the lamp. Perfectly brilliant j 
wort, beer, must, or wine, when allowed to flow over the lamp in a layer but a few 
millimetres in thickness, is incompletely sterilised, and it was found impossible to 
sterilise some broth and peptone solutions even in films less than 1 mm. thick. 

G. 0. J. 


ORGANIC ANALYSIS. 

Estimation of Amino Groups in Amino Compounds and in Urine, and a 
Method for the Analysis of Proteins. D. D. van Slyke. (Ber., 1911, 44, 1684- 
1692.)—In a previous paper (Analyst, 1911, 17) the author described a method for 
the estimation of amino acids based on the measurement of the volume-of nitrogen 
evolved in the reaction with nitrous acid. Most of the naturally occurring amino 
acids react quantitatively, but glycocol yields regularly 103 per cent, of the theoretical 
volume of gas, whilst cystine yields 107 per cent. Lysine differs from the other 
amino acids in the fact that it requires half an hour for complete reaction, whereas 
in most other cases the reaction is complete in five minutes. Among other 
anomalous amino compounds are included guanosine, which yields 1*25 molecules of 
gas, and guanine, which is so sparingly soluble that even after several hours only a 
portion of its amino nitrogen is evolved. With methylamine, ammonia, and the 
purines, about two hours are required for complete reaction. It would appear that 
the method under the conditions described, with a reaction period of five minutes, i$ 
only applicable quantitatively for those acids in which the amino group occupies the 
a-position with respect to a carboxyl group. It is not necessary to agitate the liquid 
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during the whole time of the reaction; agitation at the end, in order to liberate the 
gas dissolved in the liquid, is sufficient. 

'In the analysis of urine, the method is applicable for the estimation of amino* 
groups derived from proteins, peptides, hippuric acid, etc. The urea, however, reacts 
very slowly, complete decomposition being effected only after eight hours; but the, 
rate of decomposition is fairly uniform, and if two experiments be made, one for six 
minutes and the other for twelve minutes, the difference between the two results 
gives a figure for the rate of decomposition of the urea which may be deducted as a. 
correction from the first value. Normal human urine generally contains less than 
1 per cent, of its total nitrogen in the form of free amino acids. The ammonia is* 
first expelled by passing a current of air at the ordinary temperature through the 
liquid previously made alkaline with sodium hydroxide. The author has further 
developed his method for the analysis of proteins, and gives in detail the complete 
scheme adopted in the case of fibrin. Ten grins, of fibrin are hydrolysed with 100 c.c. 
of 20 per cent, hydrochloric acid, portions of 1 c.c. being withdrawn at intervals for 
the estimation of the amino nitrogen. When this value ceases to increase after 
about twenty-six hours, the hydrolysis is finished. The hydrochloric acid is then 
evaporated by concentration of the solution in vacuo, and the liquid is diluted to 
250 c.c. After estimation of the total nitrogen, the various groups are dealt with 
separately. The amide nitrogen is estimated by distillation with milk of lime and 
alcohol under reduced pressure. The melanine bodies are filtered off together with 
^the residual lime, and the nitrogen is estimated by the Kjeldahl process.. The 
filtrate is neutralised with hydrochloric acid and concentrated. The precipitation 
of the hexone bases by phosphotungstic acid is carried out as previously described 
(loc* cit .), but in presence of 3*5 per cent, hydrochloric acid instead of sulphuric acid. 
The washed precipitate is dissolved in sodium hydroxide under certain prescribed 
conditions, and the phosphotungstic acid is precipitated by barium chloride, whilst, 
the bases remain in the filtrate, which is concentrated to a volume of 50 c.c. The 
amino nitrogen of the bases in the solution is estimated by the author’s method, 
allowing half an hour for the complete decomposition of the lysine. The arginine is 
estimated by boiling for six hours with potassium hydroxide, as described in a 
previous paper. After decomposition of the arginine, the remainder of the base- 
nitrogen is estimated by Kjeldahl’s process. The sulphur contained in the cystine 
is estimated by the method of Benedict and Denis. In the filtrate from the bases, 
the total nitrogen is estimated by the Kjeldahl process, and the amino nitrogen by 
the author’s process. If the above process for the estimation of the amino nitrogen 
be compared with the known processes based on the isolation of the individual amino 
acids, it is found in most cases that the latter processes account for barely more than 
half the amount of amino acids shown by the former process to be present. 

J. F. B. 

Reaction of Aromatic Inner Anhydrides depending on their Influence 
on the Crystalline Form of Iodoform. B. Bardach. (Zeit&ch, ami Ohm ,, 
1911, 50, 545-548.)—In presence of aromatic inner anhydrides and certain closely re¬ 
lated complexes, iodoform assumes an unstable acicular form in place of the normal 
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hexagonal plates and stars. Certain of these anhydrides give rise to this reaction 
direct, whilst others yield only the ordinary hexagonal crystals unless previously 
treated with iodine solution. 

To the not too concentrated and not far from neutral solution of the substance 
in tap-water (the reaction only proceeds in dissociated solution), a 2 per cent, 
alcoholic solution of iodoform is added drop by drop. If iodoform separates in 
needles, aromatic inner anhydrides are present, and this reaction is especially 
characteristic of compounds of the type of euxanthon and its derivatives. . Albumin 
must be removed, if present, as it acts similarly. 

If hexagonal crystals are obtained under the above conditions, 3 c.c. of iodine 
solution (4 iodine, 6 potassium iodide, 100 water) are added to a fresh portion of the 
solution, and excess of* ammonia (1 to 2 e.e.) added. If the ammonia completely 
decolorises the solution, iodine solution is added drop by drop to restore the colour. 
At the expiration of an hour, and after filtration if necessary, iodoform solution is 
added, and the solution examined microscopically. Acicular crystals of iodoform 
indicate the presence of aromatic inner anhydrides, such as coumarin, or of aromatic 
hydroxy-acids with long sid^-chains, or of polyhydroxyketones. G. C.. J. 

Estimation of Active Hydrogen in Organic Molecules. B. Oddo. 
(Ber., 1911, 44 , 2048-2052.)—The author has introduced a gravimetric modification 
of .ZeriwitmofPs method for the estimation of active hydrogen atoms in organic 
compounds by means of organo-magnesium iodides. The method depends on the 
reaction between ethyl-magnesium iodide and organic compounds containing 
OH, NH 2 , NH, or SH groups, both reagents being dissolved in anhydrous solvents. 
For the magnesium compound the author uses isoamyl ether as the solvent, whilst 
for the substance to be tested anhydrous pyridine generally gives the most reliable 
results. In the preparation of the magnesium compound it is advisable to take 
rather less than the theoretical quantity of ethyl iodide, so that there may be no 
danger of an excess of this reagent passing away with the ethane. The apparatus 
employed for the estimation consists of two thin, short-necked flasks of about 60 c.e. 
capacity. The first flask holds the solution of the substance under examination, and 
is connected with the second flask by means of a tube leading from the top of the 
first flask to the bottom of the second. The second flask, containing the solution of 
the magnesium compound, is also connected with a bulb-absorption apparatus 
having a filter of tightly packed glass wool next to the flask, and charged with con¬ 
centrated sulphuric acid. The whole apparatus is tared, together with the solutions 
of the reagents, and is then connected up with a U-tube containing potassium 
hydroxide and calcium chloride, to the further end of which is attached a bottle con¬ 
taining alkaline pyrogallol solution, to exclude atmospheric oxygen. A small amount 
of air is sucked out of the apparatus by means of the mouth, so that when the suction 
is relieved some of the magnesium solution passes up the tube from the second flask 
into the first. Eeaction takes place, with evolution of ethane, and when the evolu¬ 
tion subsides a further quantity of the magnesium reagent is passed over into the 
first flask. The second flask is cooled in an ice-bath, and the heat of reaction in the 
first flask is moderated by occasional application of cold water. Finally the reaction 
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is completed by immersing the first flask in water at 50° to 60° C. The apparatus 
is cooled, disconnected from the U-tube and weighed again, the loss of weight repre¬ 
senting the quantity of ethane evolved. This method possesses the advantage, that 
larger quantities of the substance may be taken for the estimation than with the 
gasomefcric method. The values obtained agree sufficiently closely with the 
theoretical, and are calculated in terms of hydroxyl or “ active hydrogen.” The 
method is applicable in the case of oximes, camphoroxime showing 1 atom of active 
hydrogen. J. F. B. 

Characteristic Colour Reaction of Ovolecithin. C. Casanova. (Boll GHm , 
Farm 1911, 50, 309-313 ; through Chem. Zentralbl 1911, II,, 231.)—For the 
detection of lecithin the liquid under examination is heated for some time at 
50° to 60° C. (to expel any alcohol which would interfere with the reaction), and 
extracted with ether, and the ethereal extract concentrated and treated with 2 c.c. 
of 10 per cent, ammonium molybdate solution, and then with concentrated sulphuric 
acid. In the presence of lecithin there is produced a cherry-red zone which gradually 
changes through greenish-yellow into deep blue. Cholesterol and phytosterol do not 
interfere with the reaction. In the presence of oxygen lecithin may be decomposed, 
through the absorption of one molecule of water into the ester of glycerophosphoric 
acid and choline, and by further absorption of water glycerophosphoric acid is 
liberated. Upon these facts is based a method of detecting adulteration, the total 
acidity being first estimated, and then the glycerophosphoric acid as phosphoric 
acid by means of uranium acetate in the ash of the ethereal extract. In a?x 
aqueous solution of lecithin the acidity rises considerably under the influence of 
light and oxygen, whilst in an alcoholic solution no such action takes place. 

C. A. M. 

Estimation of Pentosans and Methylpentosans in Cereals and Wood- 
Fungi* M. Ishida and B. Tollens. (/. /. Lancho 1911, 59, 59; through 
Wochensch . JBrau., 1911, 28, 300.)—Most plant tissues contain both pentosans and 
methylpentosans, which yield a mixture of furfural and'methylfurfural on distillation 
with hydrochloric acid. These bodies are estimated by precipitation as phloroglu- 
cides. But the methylpentosans yield less methylfurfural on distillation than 
the pentosans yield furfural; consequently, the value for methylpentosans is low if 
calculated by the same factor as that used for the pentosans. The methylfurfural 
phloroglucide is estimated by extracting it from the mixture of phloroglucides by 
means of hot alcohol, in which it is soluble, whereas the furfural phloroglucide is 
insoluble. The authors have estimated the pentosans and methylpentosans separ¬ 
ately in a number of cereal grains and wood-fungi, and have arrived at the conclusion 
that if the mixed phloroglucides be calculated in terms of pentosans, as was formerly 
the custom, the value so obtained when multiplied by 1*1 will give the sum of the 
pentosans and methylpentosans present in the substance. J. F. B. 

Titration of Potassium Cyanide in Presence of Potassium Ferrocyanide, 
W* D. Treadwell. { Zeitsch . anorg. Chem 1911, 71, 219-225.)—Liebig T s method for 
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the titration of cyanide in presence of chloride and thiocyanate breaks down in 
presence of potassium ferrocyankle, which tends to dissolve silver cyanide and leads 
to high results. Deniges {Ann. Ghim. Phys., 1895, [VII.] 6, 381) and Sharwood 
{J. Amer. Chem , Soc., 1897, 19 , 400) have stated that addition of ammonia and a 
trace of potassium iodide greatly increases the sharpness of Liebig’s method. The 
author finds the addition of the large quantities of ammonia recommended by 
Deniges and Sharwood are unnecessary, and even inadvisable. The conditions'of 
success are faint alkalinity and sufficient dilution. The solution of cyanide to be 
titrated should not be above decinormal strength. If to such a solution, rendered 
faintly alkaline, 1 grm. of potassium iodide be added, the cyanide may be estimated 
with accuracy by titration with silver nitrate, even in presence of ten times its weight 
of ferrocyanide. A smaller quantity of potassium iodide {e.g., 0*1 grm.) serves 
•equally well if ferrocyanide be the only disturbing substance present, but the use of 
the larger quantity is recommended if thiosulphate may be present. The ub© of 
1 grm. of iodide renders the estimation of cyanide exact in presence of half its weight 
of thiosulphate, but the disturbing effect of higher concentrations of thiosulphate 
cannot be wholly overcome by addition of iodide. The author advances a theory of 
the titration in support of which he adduces experimental proofs. G. C. J. 

Phosphotungstic Acid Precipitation of Proteins. E. Wechsler. {Zeitsch. 
physiol. Chem.) 1911, 73, 138-143.)—The author states that phosphotungstic acid 
precipitates of proteins can be readily decomposed by means of barium hydroxide if 
the precipitate be treated previously with acetone and water. The precipitate 
is completely or partially brought into solution in the mixture of acetone and water, 
.and the barium hydroxide is then added. In some cases it is necessary to grind 
the precipitate in a mortar with the acetone, water, and barium hydroxide, in 
•order to decompose it completely, whilst in other instances it is sufficient to add 
a small quantity of acetone to the precipitate mixed with water to obtain a readily 
filterable solution from which the phosphotungstic acid may be precipitated by 
■barium hydroxide. The precipitates obtained with different proteins require various 
proportions of acetone and water, but a mixture of 4 volumes of acetone with 
3 volumes of water will generally answer the purpose, W, P, S. 

Composition of Mineral Lubricating Oils of High Boiling-Point, J. 
Mareusson. {Chem. Zeit., 1911, 35, 729-731; 742-744.)—The chief constituents to 
which mineral machine oils owe their lubricating power are those that do not react 
with formaldehyde and sulphuric acid. The constituents which do combine to yield 
“ formolites ” have a higher sp. gr, and refractive power, but a lower viscosity than 
the original oils. In applying the formolifce test, 27 grms, of the oil are dissolved in 
50 c.c. of normal petroleum spirit (benzine), and the solution treated, without 
shaking, with 30 c.c. of concentrated sulphuric acid. The mixture is cooled in ice- 
water, and, after the addition of 15 c.c. of 40 per cent, formaldehyde solution, it is 
shaken and cooled until no further evolution of heat is perceptible. The contents of 
the flask are allowed to stand for thirty minutes and then poured into a litre flask 
.containing 200 c.c. of ice-water, the acid liquid neutralised with ammonia and the 



462 


ABSTRACTS OF CHEMICAL PAPERS 


precipitate separated, washed with petroleum spirit until free from oil, and then with 
water until free from ammonia, and dried at 105° C. until constant in weight. The 
constituents of the oil that do not react with formaldehyde and sulphuric acid are 
estimated by evaporating the petroleum spirit solution and weighing the residue. 
They may include olefines, naphthenes, poly naphthenes and paraffins. The results 
thus obtained in the examination of American and Russian machine oils showed that 
in general the yield of formolite increased with the rise in the viscosity, in the case 
of refined oils. The American oils gave higher yields than the Russian oils, as is 
shown in the following table : 



Formolite 
Precipi- ! 
.tate. 

Residual 

Sp. Gi\ at 15 s C. ! 

t N Wc. ! 

. ■ i 

Viscosity at 20° C. 
(Engler’s). 


Oil. 

Original 

t Residual 
Oil. 

Original 

Residual 

Oil. 

Original 

Oil. 

Residual 

Oil. 

American oil, refined 

Percent. 

289 

PerCent. 

74*3 

0*8910 

0*8856 

1*4962 

1*4883 

11*0 

14*9- 

j) >? 

30*0 i 

75*2 

! 0*9207 

0*9064 

1-5168 

1-5022 

24-4 

28*4 

,, „ crude. 

Russian oil, refined . 

33*3 

74*8 

0-8994 

0*8842 

1*5032 

1*4882 

12*1 | 

12-9 

10*4 

88 T . 

i 0*9011 

0*8986 

1*4950 

1*4912 

14-1 

21*8 

7 7 7 7 J 7 

17*1 

— 

! 0*9090 

0*9061 

1*5002 

1-4962 

42-5 

64*2 

>7 77 J? 

17-8 

88*9 

| 0*9122 

0*9051 

— 

— 

47-4 

52*9 

J> J 7 if 

24-4 

78*7 

1 0*9108 

i 

0*9070 

1*5015 

j 

1*4968 

62-0 

70*8 


As a rule, American machine oils contain more unsaturated hydrocarbons than 
Russian oils, the higher iodine value of the former being due, not only to unsatu¬ 
rated alicyclic hydrocarbons, but also to aliphatic hydrocarbons. On the other 
hand, Russian oils contain a greater proportion of saturated hydrocarbons not 
attacked by fuming nitric acid than do American oils. Both oils yield dinitro* 
derivatives containing about 7 per cent, of nitrogen. The optical activity of machine 
oils is due, in the main, to saturated hyrocarbons, probably condensed naphthenes. 

C. A. M- 

Detection of Petroleum Pitch in Fat Pitch. J. Mareusson. ( Zeitsch . 
angew . Chem.> 1911, 24 , 1297-1802.)—If the saponification value of a pitch-like 
distillation residue is lower than 33 (the minimum recorded for fat pitches), the 
presence of petroleum pitch or other foreign body is indicated, whilst a value of about 
100 (106 highest limit for fat pitches) indicates that the product is pure. In the 
case of mixtures with saponification values between these limits, information is 
afforded by an examination of the unsaponifiable matter. Thus, if it is a powder 
and not viscid like the orginal material, the sample consisted of fat pitch free from 
petroleum residues. The same conclusion may be drawn when the oily constituents 
obtained after treatment with petroleum spirit and sulphuric acid do not exceed 
15 per cent, of the original pitch, and have an [N] D w c . of less than 1-510. A still 
more reliable test may be based upon the separation of the double compound formed 
with mercuric bromide by the organic sulphides in petroleum pitch. Mixtures of 
petroleum pitch and fat pitch yield this compound, but the presence of free fatty 
acids retards its formation. For the detection of small quantities of petroleum pitch the 
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following modification of the test of Malencovie is recommended: 10 grms. of the 
sample are dissolved in 25 c.c, of hot benzene, and the cold solution treated with 
30 c.c. of £ alcoholic potassium hydroxide solution, and then rapidly diluted with 
about 200 c.c. of 96 per cent, alcohol. After standing for a short time, the solution 
of saponified fatty acids is decanted, and the residual pitch washed with a little 
alcohol, the last traces of which are afterwards removed as completely as possible 
with the aid of a water-pump, and by drying the residue at 105° C. The pitch is 
then dissolved in 100 c.c. of ether, heated beneath a reflux condenser, whilst a little 
calcium chloride is added to absorb any water. The solution is cooled and filtered, 
and the filtrate treated with 20 c.c. of mercuric bromide solution (5 grms. in 250 c.c. 
of ether), and allowed to stand overnight. Any deposit is collected, washed with 
ether, and dissolved off the filter by means of hot benzene, which will leave undis¬ 
solved any mercuric bromide that may have separated at the same time. The 
benzene solution is evaporated, and the mercuric bromide double compound will be 
left as a dark brown or black spongy mass, which when heated in a tube decom¬ 
poses with the formation of a spongy mass of carbon, and in which sulphur may be 
detected by the usual method (distinction from mercuric bromide.) Goal-tar pitch 
forms a similar compound, but may be distinguished from petroleum pitch by methods 
previously described (see Analyst, 1911, 227), whilst brown coal-tar pitch may be 
recognised by G-raefe’s diazobenzene chloride reaction (Analyst, 1906, 31, 204; 1908, 
32, 477; 1911, loc. cit.). ' G. A. M, 

Estimation of Rosin in the Residues from the Distillation of Coal Tar. 
Holde and F. Meister. (Chem. Zeit, 1911, 35, 793-794.)—From 10 to 20 grms. of 
the mixture of coal-tar distillation residue and rosin (or 2*5 to 5 grms, when*the 
amount of rosin exceeds 4 per cent.) are extracted with 200 c.c. of ether beneath a 
reflux condenser, and the insoluble residue washed three times with ether. The 
filtrate is shaken with successive portions of 30 c.c. of T N $- sodium hydroxide solution 
until the aqueous layer appears colourless, the resulting soap solution shaken twice 
with 50 c.c. of ether, and the united ethereal extracts once more shaken with 30 c.c. 
of the alkali solution. The united alkaline extracts containing the colophony are 
shaken with ether and an excess of dilute sulphuric acid in a separating funnel, the 
ethereal solution of the liberated abietic acid is washed free from mineral acid, after 
the addition of concentrated sodium sulphate solution, then filtered, concentrated to 
100 c.c. on, the water-bath, heated for about ten minutes with 0*5 grm. of dry bone 
charcoal to remove the dark resinous substances derived from the coal tar, and 
filtered. The filtrate and washings are evaporated, and the residue dried for five 
minutes at 105° C. and weighed. An addition of 8 per cent, is made for the 
substances in the colophony not soluble in the sodium hydroxide solution. This 
correction has been empirically determined. The results thus obtained with test 
mixtures containing from 1*5 to 14 per cent, of rosin were in close agreement with 
the theoretical amounts. 0. A. M. 

Detection of Salicylic Acid. H.C. Sherman and A. Gross. (J. Ind. and 
Eng . Chem., 1911, 3, 492-493.)—The ferric chloride reaction for salicylic acid is not 
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characteristic of this substance, the compounds maltol and iso-maltol, present in 
small quantity in certain foods, giving a similar coloration. Jorissen’s reaction has 
been found useful for distinguishing these substances, the authors’ modified method of 
carrying out the test in the case of small quantities of salicylic acid being as follows: 
To the solution to be examined 4 or 5 drops of sodium or potassium nitrite solution 
(10 per cent.), the same quantity of acetic acid (50 per cent.), and 1 drop of copper 
sulphate solution (1 per cent.) are added, shaking after addition of each reagent. 
The solution is heated for forty-five minutes in a boiling-water bath, the liquid in the 
tube being completely immersed in the hot water. After allowing to cool, the tube 
is examined against a white background both vertically and horizontally, and is 
compared with a blank test with water to which the reagents have been added. By 
this test 0 # 005 to 0*010 mgrm. of salicylic acid can be detected. If considerable 
amounts of salicylic acid are present, a stronger solution of copper sulphate may be 
used, and for qualitative results a shorter time of beating is sufficient. The red 
colour of this test is stable, and the results are quantitative. The authors confirm 
Allen’s observation that benzoie, cinnamic, and tartaric acid do not give a coloration, 
and find that maltol, iso-maltol, methyl-ethyl-aceto-acetate, orcin, arbutin, resorcin, 
and phlorizin, all of which give some coloration with ferric chloride, do not respond 
to this test. A. B. T, 

Analysis of Shellac and Shellac Varnish. A. C. Langmuir and F. S. 
White, (t7. Soc . Ghem. Ind 1911, 30, 786-789.)—The authors return to the 
question as to the comparative merits of the Hiibl and Wijs methods of determining 
the percentage of iodine absorbed by mixtures of sbellae and rosin. Both methods 
are shown to be affected by time and temperature of the reaction. The authors 
adhere to previously published figures as to the iodine values for these substances, 
and bold that the Wijs method is more accurate, since there is a difference of 
£10 units between its values for shellac and rosin (228 and 18), while in the case of 
the Hiibl method this difference is only 115 (125 and 10). (Of. Analyst, 1905, 30, 
164). The Hanus modification possesses no advantage over these methods. Ende- 
mann’s condensation method (Analyst, 1907, 32, 425) for the determination of the 
purity of shellac is stated to be unreliable. 

The authors determine the proportion of ioax in shellac as follows: 100 grms, 
of the sample are dissolved in 500 c.c. of water containing 20 grms. of sodium 
carbonate. The liquid is decanted from insoluble matters, and the suspended wax 
taken out of the liquid by adding a known weight (about 15 grms.) of paraffin wax 
to the boiling liquid. After standing till cold, the paraffin cake is removed, dried, 
and weighed. Small detached particles of paraffin wax are recovered by filtering the 
liquid, drying the residue, washing the wax through the filter by means of petroleum 
spirit, and evaporating the solvent, when the residue is weighed and the weight 
added to the main portion. The increase in weight of the paraffin gives the amount 
of shellac wax. 

Arsenic may be determined by the two following methods, according as it is 
present in large or small amounts : 

1. Two grms. of shellac are boiled with 50 c.c. of strong sulphuric acid and 
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15 grms. of potassium sulphate until all organic matter is destroyed, when the 
solution is diluted and hydrogen sulphide passed through the liquid. The pre¬ 
cipitated arsenic sulphide is filtered, dissolved in ammonium carbonate, and the 
solution acidified, when the pure sulphide is dried and weighed. Some arsenic 
is dissolved by fused shellac, and the above method gives the total arsenic. 
Orpiment may be estimated by dissolving 100 grms. of shellac in alcohol, and 
washing by decantation. The residue is then oxidised by nitric acid, and the 
solution evaporated with sulphuric acid till fumes are evolved. Hydrochloric acid 
and ferrous sulphate are then added and the liquid distilled as usual, and the 
arsenic determined in the distillate. 

2. The detection of traces of arsenic may be made by a modification of the 
Gutzeit or Marsh-Berzelius method. Ten grms. of the shellac are dissolved by 
heating with 50 c.c. of arsenic-free nitric acid, and, after a few minutes’ boiling, 
15 c.c. of arsenic-free sulphuric acid are added, and the liquid boiled till fuming. A 
practically dry mass of carbon is left. This is evaporated with 50 c.c. of saturated 
sulphurous acid solution to dryness, and 60 c.c. of water are then added, the liquid 
boiled down to 40 c.c., and the solution filtered and made up to a known bulk 
(75 c.c.). An amount of solution corresponding to 2 grms. of shellac is taken, 
and the arsenic determined by colorimetric comparison in the Gutzeit or similar 
apparatus. 

Careful sampling from a large bulk of shellac is shown to be necessary, different 
portions frequently containing widely different proportions of rosin. The sp. gr. of 
an orange shellac was found on immersion to be 1*1141, and by floating 1*1350, at 
15 # 5 0 /15*5 0 C. The difference is due to the presence of numerous “air-cells” in 
shellac. 

SMlac Varnish .—Wood spirit and denatured grain alcohol are the usual 
solvents. The boiling-point of varnish prepared with the former, determined by 
heating the varnish in a large test-tube and holding the thermometer just above the 
liquid, will approximate 68° C., and 78° C. for denatured grain spirit. 

To detect methyl alcohol in grain alcohol, the presence. of acetone from the 
wood alcohol added to the grain alcohol is relied on. The alcohol is distilled from 
150 c.c. of sample, and then redistilled, using a Linnemann fractionating tube, 
collecting the first 5 c.c. This is diluted to 100 c.c. with water, and 4 c.c. of the 
solution heated in a boiling water-bath for ten minutes with 4 c.c. of a solution of 
5 grms. of precipitated mercuric oxide in 100 c.c. water and 20 c.c. sulphuric acid. 
A white precipitate, appearing in a few minutes, is produced in the presence of 
acetone. One per cent, of denatured alcohol in the grain alcohol may be detected, 
and 2 per cent, gives a distinct reaction. 

The weight or body of shellac varnish is expressed in pounds of shellac per 
gallon of alcohol taken. It may be determined by weighing 0*5 to 1 grm. in a 
weighing-bottle, transferring with alcohol to a weighed dish containing 10 grms. 
ignited sea sand and a stirring-rod, and heating for just one hour at 110° C. Sinc$ 
even at this'temperature shellac holds some water, the weight of residue is multiplied 
by 0*96 in the case of white shellac, and 0*98 for orange shellac. 

The addition of water or “ benzine ” to the alcohol in shellac varnish may be 
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determined by taking the sp. gr. of the distillate, or by diluting the varnish, when 
the “ benzine ” will separate. Spirit-soluble copals, sandarac, and rosin are added 
to shellac varnish as adulterants. Wijs’s iodine solution, diluted with 2 parts by 
volume of glacial acetic acid, may be used to detect these substances. A few drops 
of varnish are added to 2 to 3 c.c. of this diluted Wijs’s solution. Pure shellac 
remains unchanged in colour, except on long standing. Rosin gives an immediate 
reddish coloration. Copal and sandarac yield a red colour (less pronounced than in 
case of rosin) and a curdy precipitate. This precipitate is also formed when an 
alcoholic solution of copal or sandarac is diluted with glacial acetic, acid, or when a 
large excess of alcohol is added. Shellac wax settles after dilution, but it can be 
distinguished from the above precipitate. The odour of copal and sandarac, when 
the varnish is rubbed between the fingers, is characteristic. If rosin alone is present 
with the shellac, a rough approximation of its amount, by comparison with standards, 
may be made with the above colour test. An alcohol-soluble casein preparation, met 
with as an adulterant, was detected by means of the high proportion of ash, which 
contained boric acid. A. R. T. 

INORGANIC ANALYSIS. 

Estimation of Arsenic and Iron Salts in Mineral Waters. F. Ageno 
and N. Guicciardini.— (Oasis. Chim. Ital , 1911, 41, 473-478.)—The author describes, 
an indirect method of estimating arsenic and iron salts in mineral waters by means 
of acid permanganate. C. A. M. 

Detection and Estimation of Calcium Cyanamide in the Presence of 
Other Fertilisers. L. Vauflart. (im Falsify 1911, 4, 321-324.)—Calcium 
cyanamide may be detected in mixtures containing organic and other substances by 
the odour of acetylene which is evolved when the mixture is moistened (calcium 
cyanamide usually contains traces of calcium carbide), by the black carbonaceous 
residue remaining after extraction with water, and by the yellow precipitate which is 
formed when an aqueous solution of the fertiliser is treated with silver nitrate ; this 
precipitate is insoluble in ammonia, soluble in nitric acid, and frequently contains a 
small quantity of Bilver acetylide, which remains as a black powder when the yellow 
precipitate is dissolved in nitric acid. Treatment of the fertiliser with mineral acids 
also affords information of the presence of calcium cyanamide and of the character of 
some of the other constituents. As regards the estimation of cyanamide, the author 
finds that, whilst Brioux’s method (Analyst, 1910, 35, 486) yields satisfactory results * 
in the case of cyanamide itself (on an average, 87 *3 per cent, of the total nitrogen is 
found to be present as cyanamide nitrogen), the results obtained in the case of 
mixtures are much too low. This is due to the fact that the rate at which cyanamide 
is converted into dicyandiamide is considerably accelerated in the presence of such 
substances as superphosphate, etc. If, however, both the cyanamide nitrogen and 
the dicyandiamide nitrogen be estimated as described by Brioux (loc. the result 
obtained will be a measure of the calcium cyanamide in a mixture, it being taken into; 
account that only 87*3 per cent, of the cyanainide nitrogen is thus found. For 
instance, a fertiliser consisting of phosphate, potassium salts, calcium cyanamide, and 
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dried blood, and stated to contain equal quantities of the two latter substances, 
yielded 5 per cent, of total nitrogen. The cyanamide ( phcs dicyandiamide) nitrogen 
amounted to 2*8 per cent., corresponding with 17*7 per cent, of calcium cyanamide. 
As 17*7 per cent, of calcium cyanamide containing 15 per cent, of total nitrogen 
would yield 2*65 per cent, of nitrogen, the difference between the latter figure and the 
total nitrogen represents the organic nitrogen; this amount, 2*35 per cent., corre¬ 
sponds with 19*5 per cent, of dried blood containing 12 per cent, of nitrogen 
(cf. Analyst, 1911,429). W. P. S. 

Oxidation of Ferrous Salts, C. Baskerville and R. Stevenson, (/- Amer. 
Ghent . Soc., 1911, 33, 1104-1106.)—Experiments are described which show that the 
tendency of ferrous salts in acid or neutral solution to undergo oxidation by the air 
has been greatly exaggerated. In one experiment a stream of air was passed for 
three hours through a solution containing 0*7 grm. of ferrous iron, and at the end of 
that time only 0*1 mgrm. of ferric iron was found. Addition of chromium, copper, 
manganese, nickel, titanium, vanadium, and tungsten, and of the ordinary dust of the 
laboratory air, had no measurable accelerating influence on the oxidation. The con¬ 
clusion is drawn that ferrous iron, in acid and neutral solution, at room temperature, 
is so slowly oxidised, and that this oxidation is so slightly affected by such substances 
as are apt to be present, that expulsion of air after reduction by zinc is unnecessary, 
and the titration may be performed at leisure in ordinary determinations of iron by 
means of permanganate. G. C. I. 

Volumetric Estimation of Lead Peroxide. J. F, Saeher. ( Ghent. Zdt., 
1911, 35, 731.) —The method of Lux (. Zeitsch . anal . Ghent ., 19, 153), in which red lead 
is decomposed with nitric acid, the liquid boiled with oxalic acid to dissolve the lead 
peroxide, and the excess of oxalic acid titrated with permanganate, gives too low 
results, owing to the fact that a portion of the lead peroxide is dissolved by the nitric 
acid. To the same cause must also be attributed the errors in the electrolytic 
estimation of lead as peroxide from a nitric acid solution, whereas by adding oxalic 
acid prior to the nitric acid the method is satisfactory. The lead may also be 
precipitated by means of sulphuric acid before the titration with potassium 
permanganate, as suggested by Tocher (Farben-Zeit. t 1899-1900, 214). There is no 
need to separate the lead sulphate, and the analysis may be completed in twenty to 
twenty-five minutes. Eorestier’s gravimetric method of estimation (Zeitsch* dngew* 
Gkem., 1898, 11, 176), which is based upon a treatment of the red lead with hot 
acetic acid and estimating the insoluble residue of lead peroxide either gravimetrically 
or volumetrically, gives inaccurate results, since lead peroxide is reduced by hot 
acetic acid. G. A. M. 

Estimation of Nitrate. G. RomJjn. (Zeitsch* anal. Ghent., 1911, 50, 566- 
570.)—Dilute solutions of nitrates are reduced quantitatively to nitrite by pure zinc 
dust in presence of ammonia and an ammonium salt. The nitrite is then determined 
volumetrically, or, if present in mijtute amount only, colorimetrically, Iron salts 
must be absent, or partial reduction to ammonia may result. Into a 100 





468 


ABSTRACTS OR CHEMICAL PARERS 


measuring flask there is placed 5 c.c. of a solution made by dissolving 10D grms. of 
ammonium sulphate in water, adding 100 c.c. of ammonia (sp. gr. 0*96), and diluting 
to 300 c.c. The flask is nest filled to the mark with the water to be tested, which 
should not contain more than 400 mgrms. N0 3 per litre. A mixture in equal 
proportions of pure zinc dust and kieselguhr (200 mgrms.) is added, the whole well 
shaken, and allowed to stand five minutes. The solution is filtered, the first runnings 
rejected, and 50 c.c. of the clear filtrate taken for the determination of nitrite. If 
this be large in amount, 10 c.c. of ^ permanganate and 5 c.c. of sulphuric acid 
(sp. gr. 1*124) are shaken with the solution in a stoppered flask, which is then set 
aside for fifteen minutes. Potassium iodide (0*5 grm.) is then added, and the 
liberated iodine, equivalent to the excess of permanganate taken, is estimated by 
means of thiosulphate. Smaller amounts of nitrite are determined colorimetrically, 
and for this purpose the author recommends the use of a dry mixture of a-naphthyl- 
amine (1 part), sulphanilic acid (10 parts), tartaric acid (100 parts). This mixture 
keeps indefinitely, and, when using it, no other acid need be added. G. C. J. 

Rapid Method for the Estimation of Nitrates. A. CluartarolL (Sfo*. 
sperim . agrar. Ital, 1911, 44, 157-164; through GJiem. Zentralbl 1911, II., 49-50.)— 
The method depends on the action of anhydrous formic acid on nitrates, according 
to the equation: 

2KNO s + 6H.COOH = N 2 0 + 4C0 2 + 5H 2 0 + 2H.COOK 
Prom 0*1 to 0*3 grm. of the nitrate is gently heated with 5 c.c. of formic acid in a 
test-tube of 15 c.c. capacity; this tube is provided with a cork and delivery-tube, 
and the evolved gases are collected over mercury in a nitrometer. After the volume 
of the gas has been noted, 2 c.c. of concentrated potassium hydroxide solution are 
introduced into the nitrometer, the latter is shaken, and the volume of the gas is 
again noted. The first reading gives the volume of the nitrous oxide and carbon 
dioxide, the second that of the nitrous oxide alone. The temperature and pressure 
being known, the quantity of nitrate in the sample may then be calculated. The 
results obtained agree closely with those found by the Sehulze-Tiemann method, 

W. P. S. 

Action of Hydrazine Sulphate on Nitrites, and a Method for the 
Estimation of Nitrite Nitrogen. B. B. Dey and H. K. Sen. (Zeitsch. 
anorg . Gkm. t 1911, 71, 236-242.)—When excess of hydrazine sulphate is allowed 
to act on a solution of any ionised nitrite, nitrogen, nitrous oxide, and ammonia 
result, in accordance with the following equation : 

2NH 2 .NH 2 + 30N.OH - NH 3 + 2N 2 0 + N 2 + 4H 2 0. 

If the reaction be allowed to take place in a nitrometer, the ammonia and a con¬ 
siderable proportion of the nitrous oxide (depending on the amount of water present) 
remain in solution. If the gas be washed three or four times with 20 c.c. of water, 
the last of the nitrous oxide may be removed and the residual nitrogen measured. 
This nitrogen is two-thirds of that originally present as nitrite. The method has 
been applied successfully to some fifty nitrites including tetramethylammoniuua 
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nitrite, benzylamine nitrite, as well as the nitrites of the alkalis, alkaline earths, 
and heavy metals. On the other hand, amyl nitrite, and, in general, non-ionised 
nitrites, do not give rise to any evolution of gas when brought in contact with 
hydrazine sulphate. G. C. J. 

Analytical Examination of Commercial Oxygen. C. Baskerville and 
R, Stevenson. (/. Ind. and Eng . Chem ., 1911,3,471-476.)—The compressed oxygen 
from a cylinder was first passed through a trap to catch any solids and liquids, and 
in this trap were contained red and blue litmus-paper and starch-potassium-iodide 
paper, for the detection of acids, alkalis, halogens, and ozone. Moisture was 
determined quantitatively by means of two weighed U-tubes next in order in the 
series, these tubes containing phosphorus pentoxide on glass-wool, and the second one 
being a check on the accuracy of the first tube. A calcium chloride tube was then 
interposed to protect these moisture-tubes from the moistening-bottle. This bottle, 
next in order, contained a moist, porous, cotton rope, through which the gas is 
passed, the rope being at its lower end immersed in the water in the bottle. The 
moisture in the rope is insufficient to absorb impurities from the gas, but it allows of 
a repeat test on moistened gas with the previously-mentioned reaction papers, which 
in the form of three successive cones, were placed in the tube leading from the 
moistening-bottle. The gas was next passed through nearly-saturated caustic baryta 
solution, which showed the presence or absence of carbon dioxide, and at the 
conclusion of the test was divided into three parts for the following tests : (1) S0 3 , 
after addition of hydrochloric acid ; (2) for halogens and halogen acids and oxides 
of chlorine, by addition of nitric acid and silver nitrate; (3) this was set aside. 
Caustic soda solution (2: 3) was in the next container, and after the experiment this 
was tested as follows, after division into three parts: (1) for C0 2 , S0 2 , and S0 3 , by 
addition of barium chloride, and hydrochloric acid in excess; (2) for S0 2> H 2 S, 
halogens, halogen acids, and chlorine oxides, by acidification with nitric acid, addition 
of ammonia till alkaline, then silver nitrate, and reacidification with nitric acid; 
(3) this was mixed with the reserved portion of the baryta solution, and tested for 
hydrocyanic acid and cyanogen by the Prussian blue test. 

The gas was next passed through silver nitrate solution, which repeats some of 
the previous tests, and also shows PH 3 , SbH 3 , and AsH 8 . Next two calcium chloride 
tubes were used to dry the gas, which was then passed through the CuO furnace, 
thus oxidising the hydrogen and any organic compounds. Two weighed calcium 
chloride tubes take up the water formed, and the carbon dioxide was obtained by 
weighing the next apparatus containing baryta solution. Solid caustic soda in the 
next tube served as a guard for the baryta apparatus. The gasometer received the 
gas after passing through the various items of the apparatus, and the oxygen was 
there measured, 10 to 18 litres passing In three to six hours. 

A separate experiment was made for the following: A trap containing litmus- 
paper and starch-KI paper repeated the previous observations. Next the gas passed 
through starch-KI solution as a test for ozone, and portions of this solution were 
tested before and after with methyh-orange and phenolphthalem to indicate acids 
^and bases in the gas. A slightly acid solution of ferrous sulphate was next in order, 
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and this was titrated before and after the passage of the oxygen to determine active 
oxidising compounds, oxygen having no effect under these conditions. Very dilute 
permanganate solution, lastly, served to detect reducing agents. Oxygen itself was 
determined direct by alkaline pyrogallol solution, and the nitrogen and rare 
atmospheric gases obtained by difference. N 2 0 could not be tested for. Organic 
matter was generally absent. Carbon dioxide was separately determined by absorp¬ 
tion in sodium hydroxide solution (2 : 8) saturated with oxygen. Analyses of seven 
samples of commercial oxygen gave results showing 92-8 to 99*2 per cent, of oxygen, 
0*25 to 6*9 per cent, of nitrogen and inert gases, moisture up to 0*15 per cent, C0 2 up 
to 0*11, hydrogen 0*14 per cent, (only in one sample), and all other impurities absent. 

A. B. T.' 

Detection of Perborates and Similar Compounds. W. Lenz and E. 
Richter. (Zeitsch. anal Chem 1911, 50, 537-544.)—To distinguish sodium perborate 
from borax, a little potassium bichromate solution is added to the aqueous solution, 
which is then shaken with ether. In presence of perborate the ether is coloured 
blue by perchromic acid. The reaction is due to hydrogen peroxide, and is given by 
potassium percarbonate, hut not by ammonium persulphate, potassium perchlorate, 
or periodic acid. 

Solutions of perborates (which are alkaline, owing to partial decomposition by 
water) decolorise permanganate with separation of manganese peroxide. In presence 
of acid no separation of peroxide occurs, but the colour of the permanganate is 
discharged. Percarbonates (and hydrogen peroxide) behave similarly, and perborates 
and percarbonates can be titrated with permanganate. Ammonium persulphate in 
acid solution has no action on permanganate in the cold, and the action is feeble at 
higher temperatures; in alkaline solution it slowly decomposes permanganate in the 
cold, with separation of manganese peroxide, and the action is increased by heating. 
Potassium perchlorate in acid solution has no action on permanganate; in alkaline 
solution it slowly transforms the violet colour to blue, the action being more marked 
at higher temperatures. Periodic acid has no action on permanganate. 

When silver nitrate in not too small amount is added to a solution of sodium 
perborate, a heavy, black precipitate separates at once. This is easily washed by 
decantation, and is then insoluble in 10 per cent, ammonia. Solutions of perborates 
acidified with nitric acid give no reaction with silver nitrate. In ammoniacal solu¬ 
tion, silver nitrate gives no immediate precipitate, but on standing, and more quickly 
on warming, gas is evolved, a silver mirror deposited, and the solution acquires the 
blue colour of molecular silver., Potassium percarbonate gives a white precipitate 
with silver nitrate in the cold, but the colour passes through yellow to grey on 
warming. The precipitate is insoluble in 10 per cent, ammonia. In nitric acid 
solution, percarbonates give no reaction with silver nitrate, nor do they give any 
reaction in an ammoniacal solution until this is boiled, when the blue colour of 
molecular , silver appears. Ammonium persulphate gives this blue colour in neutral 
solutions, whilst in nitric acid solution it is coloured yellow, and in ammoniacal 
solution silver nitrate decomposes it with evolution of gas, but without the formation 
of any precipitate. Potassium perchlorate is unacted on by silver nitrate. In 
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aqueous solution, periodic acid gives with silver nitrate a yellow precipitate, consisting 
of doubly refractive rhombohedra, which are soluble in ammonia, but not in a cold 
solution of thiosulphate and sulphurous acid. In cold ammoniacal solution, periodic 
acid gives, with silver nitrate, a faint brown coloration, which gives place to a dark 
brown precipitate on warming. 

The capacity to peroxidise manganous hydroxide was determined as follows: 
Into each of a number of test-tubes, 3 to 5 c.c. of a 1 per cent, solution of manganous 
sulphate was placed, dissolved oxygen expelled by boiling, the solution cooled to 
60° C„ covered with petrol, and allowed to cool completely. A few drops of caustic 
soda solution were then added to the contents of each tube, when a nearly white 
precipitate resulted. To one tube 3 to 5 c.c. of ordinary distilled water, not freed from 
air, was added as control, and to the others 3 to 5 c.c. of each of the solutions to be 
tested. Sodium perborate and percarbonate in 0*08 per cent, solution caused a 
distinct darkening of the precipitate; potassium persulphate and periodic acid 
in 0*02 per cent, solution produced an equal darkening, whilst potassium perchlorate 
had no effect. 

Cobalt hydroxide, similarly protected from aerial oxidation, was tried as reagent,, 
3 to 5 c.c. of a 0*25 per cent, solution of the nitrate being precipitated by caustic soda. 
In a blank experiment the precipitate passes from blue to pale pink, and darkens 
very slowly. Two drops of a 1 per cent, solution of sodium perborate produce a 
distinct brown colour, and the same tint is given by 6 drops of potassium percar¬ 
bonate or 1 drop of ammonium persulphate (all in 1 per cent, solution). Potassium 
perchlorate and periodic acid are without effect. 

A 1 per cent, solution of nickel sulphate, treated in a similar manner to the 
cobalt nitrate, gave no reaction with perborate, percarbonate, perchlorate, or periodic 
acid. On the other hand, it proved a very sensitive reagent for ammonium per* 
sulphate, as little as 2 drops of a 01 per cent, solution giving rise to a,black 
precipitate. 

Sodium perborate and potassium percarbonate and perchlorate give no reaction 
with basic lead acetate solution, whereas periodic acid gives a heavy, white, micro¬ 
crystalline precipitate, even in very dilute solution. Ammonium persulphate in 
concentrated solution gives after a time a yellow precipitate with basic lead acetate. 
Hydrogen peroxide renders basic lead acetate solution turbid and dark, but the 
reaction is not given by dilute solutions, and disappears on boiling. 

Solutions of cerous chloride, to which a few drops of ammonia have been added, 
are coloured yellow by hydrogen peroxide, sodium perborate, and potassium per¬ 
carbonate. The reaction will detect 0*03 rngrm. hydrogen peroxide, 0*5 mgrm, 
perborate, or 2 mgrms. percarbonate. Ammonium persulphate, potassium per¬ 
chlorate, and periodic acid, give no reaction. 

In absence of free acid, only ammonium persulphate of the salts here considered 
liberates iodine from potassium iodide. In presence of sulphuric acid, perborate and 
percarbonate act similarly, but perchlorate is without effect. None of the salts 
liberate bromine from potassium bromide. 

Sodium perborate and potassium percarbonate decolorise a solution of 0*05 grm. 
fuchsin and 12 grms. sodium acetate in 100 c.c. water. The colour is not restored on 
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dilution,;but the decolorised solution acquires a yellow tint when acidified with 
acetic acid. Ammonium persulphate slowly decolorises fuchsin, but to observe the 
reaction the fuchsin solution must be added drop by drop to a large bulk of the per¬ 
sulphate solution. Potassium perchlorate is without action on fuchsin. 

When a 1 per cent, solution of • sulphuric acid is saturated with aniline, filtered, 
mixed with an equal bulk of a 1 per cent, solution of perborate or percarbonate, and 
heated to boiling, a faint yellow colour is developed. Ammonium persulphate in 
1 per cent, solution gives rise to a dark brown when tested in a similar manner, and 
as little as 0*5 mgrm. may be detected by means of aniline sulphate. The reagent is 
unaffected by perchlorate. ' G. C. J. 

Volumetric Estimation of Phosphoric Acid. J. Rosin. (J. Amer. Ghem , 
See ., 1911, 33, 1099-1104.)—Of the methods depending on the precipitation of 
phosphoric acid by silver nitrate, with subsequent estimation of the excess of silver 
by Volhard’s method, that of Holleman {Zeitsch . anal. Ghem. 1895, 34, 85) is the best ; 
but the results are too high owing to co-precipitation of silver acetate if a large excess 
of sodium acetate is used, and too low if only a small excess of sodiurq acetate is 
used. In contradiction to the statements in the textbooks, the reaction between 
silver nitrate and sodium phosphate is shown to proceed in accordance with the 
equation : 3Na 2 HP0 4 + 6AgN0 5 = 2Ag s P0 4 + 6 NaN 03 +H 3 P 0 4 . This phosphoric 
acid must be neutralised if its precipitation by silver is to be complete, and zinc 
oxide serves well for the purpose, but the use of a great excess must be avoided. 
The solution in which phosphoric acid is to be estimated is neutralised (to phenol- 
phthalein) by means of caustic soda free from chloride or of known chloride content, 
and an excess of A# silver nitrate is added, and title mixture well shaken in a 200 c.c. 
measuring flask. The amount of silver nitrate added should be at least 30 per cent, 
in excess of that required, but the addition of two or three times the theoretical 
amount introduces no error. 2inc oxide, or a suspension of it in water, is next 
added little by little, shaking vigorously for two or three minutes after each addition, 
and testing for free acid each time by dropping in a fragment of blue litmus-paper. 
When the colour of the litmus-paper is no longer affected, the solution is made up 
with water to the mark, well mixed, and allowed to subside for a few minutes only, 
as zinc oxide acts slowly on silver nitrate, precipitating it as oxide. The mixture is 
filtered, and the excess of silver determined in 100 c.c. of the filtrate by Volhard’s 
method. The extreme error of the method is ± 0*1 c.c. of ^ solution. The degree 
of dilution within the limits 100 to 250 c.c. has no measurable influence on the 
results. 

The phosphoric acid in precipitated calcium phosphate may be determined with 
an accuracy of 1 in 500 by shaking for a few minutes with at least twice the 
theoretical amount of ^ silver nitrate, adding zinc oxide, again shaking, making up 
to known volume, filtering and determining the excess of silver in an aliquot portion 
of the filtrate. Addition of zinc oxide is unnecessary if the sample consists wholly 
of tricalcic phosphate, but this is rarely the case. Chloride, if present, must be 
determined separately, and a correction made. Nitrates and sulphates do not 
interfere, but the method cannot be used for the determination pf total phosphoric 
acid in -presence of more than traces of iron and aluminium. G. CL ,T 
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Titration of Phosphates. W. Streeker and P. Schiffer. (. Zeitsch . anal 
Chem 1911, 50, 495-499.)—The authors have investigated two methods for the 
volumetric estimation of phosphoric acid in phosphates, namely, titration with 
uranium acetate and with silver nitrate. A solution containing a known amount of pure 
sodium phosphate was employed in the experiments, and the results obtained were 
compared with those yielded by the gravimetric molybdate method; the quantities 
of phosphoric acid found by the three methods in equal volumes of the phosphate 
solution were : Molybdate method, 0-0605 grm.; uranium method, 0*0604 grim ; 
silver nitrate method, 0*0604 grm. These results show that the volumetric methods 
are not less accurate than the gravimetric method. W. P. S. 

Rapid Determination of Silver and Cadmium .by Means of the Gauze 
Cathode and Stationary Anode. R. C. Benner and W. H. Ross. (J. Artier, 
Chem. Soc., 1911, 33, 1106-1112.)—The use of the gauze cathode with stationary 
anode, which was found to be so efficient in the determination of nickel and cobalt 
(Analyst, 1911, 307), has been extended to include silver and cadmium* The 
range of electrolytes from which these elements could be deposited on the gauze in 
adherent form, when strong currents were used, was found to be much less than 
in the case of nickel and cobalt. The deposits obtained for each metal with 
potassium cyanide as electrolyte were entirely satisfactory. 

For the deposition of silver, the electrolyte should contain about 7 grms. of 
potassium cyanide and 2 grms. of potassium hydroxide in 50 c.c. The potassium 
hydroxide prevents the appearance of a red colour due to the decomposition of 
cyanide, and in the amount named has but little effect on the rate of deposition. 
If it be desired to deposit more than 0*3 grm. of silver, more cyanide must be 
employed to insure an adherent deposit, but increasing the amount of cyanide 
decreases the rate of precipitation to a marked extent. Under the conditions 
named, with a current of 5 amperes, 0*15 grm. silver may be deposited in ten 
minutes. Before breaking the current the electrolyte is replaced by water, otherwise 
an error of - 0*4 mgrm. may result. The extreme error of the method is ±0*5 mgrm. 

For the deposition of cadmium the electrolyte may contain 2 to 5 grms. of 
potassium cyanide and 1 to 2 grms. potassium hydroxide and 0-1 to 0-3 grm. 
cadmium in each 60 c.c.; or Stoddard’s directions (/. Amer . Chem . Soc. f 1909, 
31, 385) may be followed and potassium cyanide added in amount just sufficient 
to dissolve the precipitate first formed, potassium hydroxide being next added until 
the solution is distinctly alkaline. When working according to Stoddard’s directions 
the deposition of 0*2 grm. of cadmium is complete in twenty-five minutes using a 
current of 4 amperes. When the larger quantities of potassium cyanide and hydroxide 
are used, it is necessary to wash before breaking the current. The extreme error of 
the method is ±0*6 mgrm. G. C. J. 

Colorimetric Method for Vanadium in Iron and Steel. C, R. M’Cabe. 

(Chem. Engineer, 1911,13, 243-247.)—In absence of chromium or tungsten 2 grms. of 
the steel are dissolved in 40 c.c. of hot strong hydrochloric acid, 5 c.c. of nitric acid 
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(1 : 1) are added, and the mixture evaporated to about 10 c.c. and transferred to a 
separator, the dish or beaker being washed with hydrochloric acid (1 : 1) until the 
liquid in the separator amounts to 20 c.c. Ether (50 c.c.) is added, and the mixture 
Shaken and allowed to separate. The lower layer and 1*5 c.c, of the ethereal layer 
are then drawn off and diluted with 200 c.c; of boiling water, after which ammonia 
is added. The bulk of the iron remains in the ethereal layer in the separator, but 
drawing off 1*5 c.c. of this layer with the aqueous layer insures the presence of about 
0*1 grm. of iron, which is desired. When addition of ammonia has precipitated the 
iron, a further 10 c.c. of ammonia are added and boiling continued for half a minute. 
The whole of the vanadium and iron is precipitated, whilst manganese remains 
almost wholly in the solution, when this is heated to boiling before addition of 
ammonia. The iron and vanadium precipitate is filtered off and, if nickel is present, 
is redissolved in hot dilute hydrochloric acid and reprecipitated. In absence of 
nickel the filter containing the precipitate is opened in a dish and treated with 3 c.c. 
hydrochloric acid (1 : 1) and 7 c.c. water, warming moderately and rocking until 
solution is complete. The contents of the dish are transferred to a stoppered glass 
tube, until with washings this contains about 40 c.c., and then 0*5 c.c. of hydro¬ 
fluoric acid, previously diluted with water, is added, when the ferric solution loses 
its colour. Hydrogen peroxide (5 c.c. of a solution containing 0*5 per cent. H 2 0 2 ) 
is next added, and the solution diluted until its brown colour is exactly equal to that 
of a solution of vanadic acid of known strength. Directions for the preparation of 
vanadic acid, which is not obtainable commercially, are given. The standard solution 
contains 0*2 mgrm. vanadium in each c.c., and in preparing dilute solutions for 
colour comparisons a measured quantity of a dilute ferric solution containing about 
0*1 grm. iron is acidified with 3 c.c. hydrochloric acid (1 : 1), decolorised by hydro¬ 
fluoric acid, a measured quantity of the standard vanadium solution (usually 15 c.c. 
at first) is added, and the whole diluted to five times the measure of the vanadium 
solution taken. 

In presence of chromium the acid solution, after ether separation of most of the 
iron, is evaporated almost to dryness, 50 c.c. of nitric acid are added to the residue, 
and the solution boiled until fumes are all expelled and the solution is a clear green. 
To the boiling nitric acid solution 2 or 3 grms. potassium chlorate are added to 
precipitate manganese and oxidise chromium. Boiling is continued for a few seconds, 
after which 200 c.c. of boiling water are added, and the iron and vanadium precipi¬ 
tated by means of ammonia. The iron and vanadium are separated from manganese, 
nickel and a trace of chromic acid by resolution in hot, dilute hydrochloric acid and 
repreeipitation by means of ammonia in dilute boiling solution. A trace of chromium 
usually remains with the iron and vanadium, but does not interfere. 

In presence of tungsten the filtrate from the tungsten determination is used for 
the estimation of vanadium. Since the evaporation to dryness in the tungsten deter¬ 
mination leads to partial reduction of vanadium, it is necessary to re-oxidise this by 
adding 5 c.c. nitric acid (1 : 1) during evaporation of the filtrate preceding the ether 
separation of iron. Sulphuric acid must not be used in the tungsten determination. 

Titanium and molybdenum do not interfere with the above method. 

G. O. J. - 
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Simultaneous Volumetric Estimation of Iron and Vanadium. E. Muller 
i and 0. Diefenthaler. (Zeitsch. anorg. Ghem ., 1911, 71, 243-249.)—Campagne 
' (Ber 1903, 36, 3164) • described a method for the estimation of vanadium, which 
consisted in reducing V 2 0 5 to V 2 0 4 by repeated evaporation with hydrochloric acid, 
finally evaporating to fuming with sulphuric acid, after which the solution was 
diluted and titrated with permanganate at 60° C. The authors obtained results 
which were from 5 to 10 per cent, low when following Campagne’s directions, and 
conclude that he omitted some detail of importance from his description. The 
following method gives results which are accurate within less than 1 drop of ^ per¬ 
manganate : To the solution of vanadate, contained in an Erlenmeyer flask, 15 c.c. 
of hydrochloric acid and 50 c.c. of alcohol (or 15 to 20 c.c. of an alcoholic solution of 
hydrogen chloride) are added, and the mixture boiled until of a pure blue colony 
It is then transferred to a basin and evaporated to dryness on the water-bath, and 
the residue heated for a further ten "to fifteen minutes on the water-bath, with 
frequent trituration with a rod. This treatment eliminates organic matters which, on 
treatment with sulphuric acid, would yield substances having a reducing action on 
permanganate. The dry residue is covered with 5 c.c. sulphuric acid, which is then 
heated until it fumes. The solution is then allowed to cool, diluted and titrated 
with permanganate. 

Applied to ferro-vanadium, the above method leads to high results, as in presence 
of much solid matter it is impossible to eliminate the whole of the organic matter 
after'the evaporation. As this organic matter has no measurable reducing action 
itself on permanganate, but only gives rise to reducing substances on heating with 
sulphuric acid, the use of sulphuric acid should be avoided in presence of iron, and 
may with advantage be avoided in every case if Reinhardt’s solution (phosphoric 
acid and a manganese salt) is available. The alloy (1 grra.) is dissolved in a little 
nitric acid, the excess of which is partially evaporated and the last traces of it 
destroyed by addition of hydrochloric acid and further evaporation. Hydrochloric 
acid and alcohol are then added, and the mixture boiled in a flask until the vanadic 
acid is all reduced, and finally evaporated in a basin to 5 c.c., not to dryness. The 
solution is made up to known volume, and, in an aliquot portion, vanadium is 
estimated by titration with permanganate in presence of Reinhardt’s manganese 
mixture. Iu another portion of the solution iron and vanadium may be estimated 
together, after reduction by means of Bulphurous acid ; or the iron may be estimated 
somewhat less accurately, but more conveniently, by an iodometric method with 
which the reduced vanadium solution does not interfere. G. 0. J. 

Determination of Vanadium in Vanadium and Chrome-Vanadium 
Steels. J. R. Cain. {J. Ind. Eng. Ghem.> 1911, 3, 476-481.)-— As the result of dis¬ 
agreement between the results obtained on the same sample by the staff of the 
United States Bureau of Standards and several other chemists, an investigation of 
the methods most in use for the estimation of vanadium was undertaken by the 
Bureau, and the results communicated to the other chemists, with whose co-operation 
the true vanadium content of the sample was soon agreed on, and certain sources of 
error in the determination of vanadium traced. These sources of error are set out 
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fully in the present paper, in which it is stated that methods requiring the use of 
ferrocyanide as indicator for ferrous salts, where quadrivalent vanadium and ferric 
salts are also present, must of necessity be very uncertain. An error in all methods 
where final titration is made against permanganate may arise by failure to deduct 
the blank caused by the presence of other elements than vanadium. This error may 
amount to 100 per cent, in the case of low-vanadium products. The temperature of 
titration, which should be as near 80° C. as can be arranged without risk of exceeding 
that temperature, is also important if a sharp end-point is to be secured. In methods 
in which iron is removed by ether extraction, ferrous salts are apt to be formed, and 
must be re-oxidised. If the evaporation of a solution of quadrivalent vanadium with 
strong sulphuric acid to eliminate hydrogen chloride, be too prolonged or conducted 
J|t too high a temperature, oxidation may occur. In methods in which, after an 
ether separation, the remainder of the iron, as well as any chromium, etc., is to be 
separated from vanadium by pouring into a boiling solution of caustic soda, there are 
several sources of possible error. Vanadium is almost always carried down with the 
hydroxides of iron and chromium, and two or three precipitations are necessary. 
Another source of error is due to manganese, which tends to become oxidised to 
peroxide during the boiling with soda, and this peroxide oxidises chromium salts to 
chromate, the separation of which is so difficult that the following new method is 
recommended: 

The borings (2 to 4 grms.) are dissolved in 40 to 60 c.c. of dilute (1 : 10) 
sulphuric acid in a covered Erlenmeyer flask. The insoluble matter, which may 
contain most of the vanadium, is fused for a few minutes with bisulphate, and the 
aqueous solution of the fusion added to the main solution. The solution is nearly 
neutralised with sodium carbonate (saturated solution), and then finely-divided 
cadmium carbonate is added in small portions, at intervals of four or five minutes, to 
the solution, which is kept boiling and covered. One or 2 grms. of cadmium carbonate 
should remain undissolved. About fifteen to twenty minutes’ boiling suffices. The 
precipitate, which contains all the vanadium and chromium, very little iron, and no 
manganese, is allowed to settle, filtered rapidly, and washed (twice only) with hot 
water. It is then dissolved in the minimum quantity of nearly boiling dilute 
sulphuric acid (1:10), catching the filtrate in the original flask. The cooled solution 
is nearly neutralised with ammonia, leaving only so much free acid as will prevent 
any iron from precipitating on boiling. Cadmium is next removed by, heating the 
solution to boiling and passing hydrogen sulphide, and, after allowing to settle, 
filtering. The precipitate is washed two or three times with hot water, and the 
filtrate and washings concentrated to 60 to 70 c.c. and electrolysed, using a mercury 
cathode and a current of 5 to 6 amperes at 6 to 7 volts. The solution is tested for 
iron by ferrieyanide, and absence of iron is usually a safe indication that all chromium 
as well as iron has passed into the mercury. With much chromium present relatively 
to iron, 3 to 4 c.c. of the electrolyte may be withdrawn, a few drops of hydrogen 
peroxide added, and the solution boiled for a few minutes after the brown colour, 
due to vanadium peroxide, has disappeared. If the solution remains clear and 
colourless on adding ammonia, the electrolysis is ended. The test portion is acidified 
with sulphuric acid, and added to the main solution. The exhausted electrolyte is 
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’withdrawn, and the mercury washed two or three times with 25 to 80 e.c. of water 
while the current is passing. To the united solutions 2 to 3 e.c. of sulphuric acid 
(1 : 10) is added, the mixture heated to 70° to 80° 0., and permanganate added until 
a strong pink colour results. The vanadium is reduced by leading sulphur dioxide 
into the boiling solution, the excess of sulphur dioxide expelled by continuing to boil 
whilst passing carbon dioxide, and the solution is then filtered through asbestos, 
cooled to 70° to 80° C., and titrated with permanganate* With special facilities 
a determination may be completed in one and a half hours. * G. 0. JL 

APPARATUS, ETC. 

Simple Forms of Gas-Pressure Regulators. E. Stansfield. (Ohem, News, 
1911, 104, 3-4.)—The author describes two patterns of regulator. In each there is 
(1) an outer vessel; (2) an inner cylinder open top and bottom, and which may 
consist (see Fig.) of a cylindrical vessel with one or more holes drilled through 
the sides near the bottom, or of a wide¬ 
mouthed glass-bottle with the bottom cut off; 
a piece of wide glass-tube could be used; (3) a 
float, consisting of a beaker, and weighted at 
the base so that it floats upright: the rim of 
the beaker should be an easy fit inside the 
cylinder; (4) gas inlet and outlet tubes; (5) a 
valve connected to the float; this valve con¬ 
sists, in the apparatus figured, of a small bulb 
blown at one end of a glass tube, the other 
end of which is fixed in a cork in the neck of 
the float* The valve seating is a short bit of 
glass tube. If the end of this tube is first 
made square by rubbing on emery-cloth, a 
little grinding of the valve on its seating will 
make it nearly airtight. 

Water is poured into the outer vessel and 
gas passed through in the direction indicated 
by the arrows. More water poured into the 
outer vessel will give a higher pressure, and 
vice versa * 

The other regulator has inlet and outlet 
gas tubes blown into a vertical tube. The 
valve is a glass rod fixed in the cork of the 
float at one end, and having a cylindrical 
cap at the other, which fits in the vertical 
tube closely, yet allowing free movement. A 
piece of glass tube with a cork in it, in which 
the rod is fixed, makes a suitable cap. The inner vessel and accessories of the regu¬ 
lators should be fixed in a cork fitted in the neck of the outer vessel, to prevent upset¬ 
ting. The area of cross-section of the float should be large as compared with the 
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valve, so that the pressure exerted on the top of the valve by the inlet gas is negligible, 
or a large excess of inlet over outlet pressure might permanently close the valve. The 
type shown in the figure gives a more constant pressure than the second form of 
apparatus. A. E. T. 

New Colorimeter. E. D. Campbell and W. B. Hurley. (I. Amer. Chem. 
Soc. 1911, 33,1112-1115.)—The unknown solution is placed in the tube A, which is 
19 cm. long, 3 cm. in diameter, and graduated for 15 cm. The standard solution is 
placed in the tube B, which has the same dimensions as A, the graduated portion 
being divided into 100 divisions of T5 mm. each. In one piece with B are a 
connecting tube and a reservoir, C, in which the glass plunger D works, bo that the 
level of the liquid in B can be controlled. The plunger has a rubber collar, E, to 

prevent it from descending 
too far and breaking the 

■-—-1--J—. bottom of the reservoir. A, B, 

1 / and 0 rest on wooden sup- 

v {W. jgW . -- . / a \ ports, that under A and B 

\j ___ " being provided with holes for 

~ '_ A. A . ieJ (p) the passage of light reflected 

n~[ J from the adjustable mirror G. 

j ^ ate spring clips for 

*—-- 3 -—.-rr-ZJ - holding the glass parts in place 

— _ I whilst allowing of their easy 

~ ~ ! removal for cleansing. The 

— — c : black wooden back of the 

~ ~ colorimeter serves the purpose 

)— [ — I _ of a support for the parts of the 

i— ■ ' —. ' j instrument, and of a screen as 

^ 1 j it is interposed between the 

6 . l " 1 colour tubes and the source of 

' - light (a north window). The 

light passing through the tubes 

- - .. _. impinges on the mirrors H and 

. . * • 1 cemented to brass plates slid- 

(_ in 8 in grooves cut at an angle 

-j-~~i of 45° in the sides of the wooden 

(§) box, J, which is supplied with 

[ a loose cover. The mirror H is 

cut vertically and cemented in 
f~r • - - L SUc h a position as to reflect one 

~1 half of the circular field of light 
___ . coming through A. The light 

S“fr Uy b f,r° r 1 thr0Ugh a h0le i^thebLTptesupporting B. 

One half of the circular field of light from B is cut off by the mirror H, the vertical 
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edge of which acts as a dividing line between the two halves of the circular field. 
The image of one half of the tube B is then observed in juxtaposition to the opposite 
half of the image of the tube A. The juxtaposed images are observed through a 
tube K, 2*5 cm. in diameter and 16 cm. long, lined with black felt and provided 
with an eyepiece having a hole 1*5 mm. in diameter. At the point M in the tube K is 
placed a diaphragm having an aperture 8 mm. in diameter. All parts inside the 
box J, except the mirrprs, are painted black. By having the apertures in the 
eyepiece and diaphragm properly proportioned, only the image of the bottoms of the 
tubes A and B can be seen, thus preventing interference of light reflected from the 
vertical sides of A and B. An observer looking through the eyepiece sees a single 
field divided vertically by an almost imperceptible line when the two solutions are 
of the same intensity. By manipulating the plunger D, the level of the liquid in B 
can be raised or lowered, thus causing the right half of the image to assume a darker 
or lighter shade at will. * G. 0. J. 

Laboratory Apparatus for the Production of a Constant Current of 
Ozonised Air. L. v. Lieberaann. (Ohm. Zeit„ 1911, 35, 734.)—A stout test- 
tube is fixed by means of a perforated cork into one of the limbs of a U-tube which 
has side tubuiures. This test-tube is closed by a stopper through which passes a 
platinum wire terminating in a piece of platinum foil. The other limb of the U-tube 
is closed by means of a cork, and the whole is placed in a strong glass vessel (battery 
jar) containing sulphuric acid of about 1*4 to 1*5 sp. gr. This acid is also introduced 
into, the test-tulie to the same level. An asbestos cover, with openings to admit the 
top of the U-tube, is placed over the battery vessel, and through another opening in 
this is passed a platinum wire also ending in platinum foil. Both wires are connected 
with a battery, whilst a current of dry air is drawn through the side tubuiures of the 
U-tube. It is advisable to saturate all the cork connections with paraffin wax to 
prevent their being attacked by the ozone. C. A. M. 


GOVERNMENT REPORT. 

Report to the Local Government Board on the Nutritive Value of Bread 
made from Different Varieties of Flour. J. M. Hamill. (Food Reports, No. 14. 
Od. 5831. Price 3d. 1911.) 

The Report deals solely with “ genuine ’* flours obtained by mechanical means 
from the wheat grain without chemical treatment or the addition of foreign substances 
{vide Pood Report, No. 12, Cd. 5613, by Hamill and Monier-Williams, Analyst. 
1911,254). ' 

I. Classes* of . Wheat Flour .—-A short account of the morphology of the wheat 
grain (illustrated) is followed by a discussion of milling methods and the quality and 
grading of flour. The whole of the complicated machinery of modem milling is 
devised with a view to obtaining in white flour nothing but the contents of the 
parenchymatous cells of the endosperm, although absolute separation is never 
•effected in practice Products other than flour are termed offal Bran consists of 
;ihe pericarp and aleurone layer with some adhering parenchymatous cells of the 
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endosperm; pollard Is bran in a finer state of division; fluff, or fibre, consists 
largely of the cellulose walls of the endosperm cells; sharps, or middlings, are 
mixtures of .pollard, fluff, and germ fragments. By modern methods 70 to 73 per 
cent, of ordinary white flour can be obtained from an average cleaned wheat; bran 
and pollards account for about 20 per cent., and finer offal, sharps, and germ for 
10 per cent. The extent to which all these are separated from each other depends 
on their market value. The old process of stone milling is only suitable for the 
softer or mellower wheats with tough skins, as, owing to the severe attrition to which 
the berries are subjected, the brittle skins of hard foreign wheats become too much 
disintegrated for effective subsequent; separation. Flours refined to different degrees 
may be obtained from stone-milled wheat, but the amount of separation ordinarily 
obtained by this method contrasts unfavourably with that reached in roller-milling, 
in which the grain is reduced to flour in gradual stages, and the offal is continually 
removed by sifting and {he use of air-currents. More efficient separation of bran and 
a larger yield of high grade flour thus becomes possible. Contrary to common 
notions, high grade flour is subjected to less grinding and coarser dressing than the 
lower grades, which are dressed through very fine silk. A variety of different grades 
of flour can be made to suit any demand by dividing the output of the roller mill in 
different ways as it is being produced; thus it is perfectly easy to prepare so-called 
standard flour ” from such mills by suitable adjustments. Much uncertainty exists 
on the subject of “germ’ 7 amongst millers. In stone-milling it appears certain that 
much of the germ passes away into the offal, only the more finely-ground particles 
passing through the coarse mesh used for dressing such flour. Roller-milled flour is 
practically free from germ. Millers generally are averse to returning the germ to 
flour, alleging that its presence has a detrimental effect on the baking and keeping 
qualities of the flour and on the stability and strength of the dough, and that it is 
impossible to produce a large, well-risen loaf from flour containing germ. In addition, 
it is declared to be unsuitable for use with aerating substances such as baking-powder, 
owing to the development of unpleasant flavours, and that flour containing it soon 
acquires a rancid flavour. The question of keeping quality cannot, however, be 
regarded as definitely settled, the superiority in this respect of modern flour being 
probably due to improved methods of milling and the use of sounder wheats* There 
is evidence to show that flours to which the germ is returned keep well provided 
they do not contain an excessive amount of moisture, and such flours, when containing 
germ in amounts insufficient to affect the colour of the bread, acquire a pleasant, 
nutty flavour. Many fancy flours contain large amounts of added germ, thereby 
enhancing their protein content; the germ in such cases is previously subjected to 
heat in order to destroy its enzymic activity and to prevent any development of 
rancidity. The highest grades of roller-milled flour absorb more water and produce 
a larger loaf with a better colour and appearance when judged by the usual criteria 
applied by the baker and the public than the lower grades of roller-milled flour, and, 
judged by the same criteria, both are superior to stone-milled flour. 

As regards flavour, bread from stone-milled flour is often considered superior to 
that made from roller-milled. The presence of more germ in the former, and the 
fact that English wheat which has a good flavour is that usually employed, probably 
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accounts for this. Subtle enzymic changes occur, due to the presence of germ, 
favoured by warmth and keeping. In breads made from either stone or roller milled 
flour, loss of flavour, as well as liability to become harsh and dry, are frequently 
ascribed to “over-proving”— i-e, } over-fermentation—in an attempt to obtain as large 
a loaf as possible. The greater the percentage yield of flour obtained from wheat, 
the darker will be the colour of the loaf, due to the presence of offal; other factors 
influencing colour are the mill employed (stone or roller) and the colour of the wheat 
used—red or white. It follows that different flours containing the same percentages 
(over 70 per cent.) of the total wheat may yield loaves varying much in colour. The 
great bulk of the flour used in this country is the product of roller mills, although 
stone-milled flour is still made, and there is a distinct, though limited, demand for it. 

The classes of milling products from which bread may be made are as follows : 
(1) Wholemeal , or “ Graham” flour is produced by grinding the entire wheat grain. 
Obviously, it should contain the whole of the germ and bran particles. No sieves or 
bolting-cloths are used in making it. (2) “ Entire ” wheat flour , or fine meal , is a pro¬ 
duct obtained by removing a portion of the bran, and finely grinding the rest of the 
grain. It can also be prepared from stone-rolled wholemeal by sifting. The amount 
of. offal removed in either case varies. In the United States, flour produced from 
wheat with a portion of the husk removed is known as 4 4 entire ” wheat flour, and this 
inaccurate term is used in the report, as the greater part of the experimental work 
quoted has been done in that country. (3) Households grade of flour is the com¬ 
mercially lower grade of flour obtained from roller mills. It is darkish in colour, 
contains a little finely-divided bran, and, from the baker’s point of view, is inferior to 
high grade flour for bread-making. Hour of this type is known as baker's grade and 
clear grade flour in America. (4) Patent grade& our is the commercially higher gradeflour 
produced by roller mills. The water-absorbing capacity of such flour, and the size 
and general appearance of loaves made from it, appeal strongly to bakers. Whereas 
a certain grade of flour may yield ninety loaves per 280 pounds of flour, one hundred 
loaves may be obtained from higher grades as a result of the absorption of more 
water. (5) Straight-run , or patent grade& flour is the whole of the flour produced in the 
roller mill. It is intermediate in appearance and baking qualities between house¬ 
holds and patent grades. (6) Special flours, generally sold under fancy names , may 
contain added germ (usually cooked), finely ground bran, lentil flour, banana 
meal, etc. 

II. Nutritive Values of Various Milling Products (Meals and Flours) and Bread 
made therefrom.— Numerous tables, mostly from the publications of the United States 
Department of Agriculture, are given, showing the chemical composition and heats 
of combustion of various samples of wheat, flour, and bread. A flour relatively rich 
in protein may, as a result of absorbing more water, yield a bread containing less 
protein than bread derived from flour relatively poor in protein. High grade flours 
have a high water-absorbing capacity. The caloric value of bread is approximately 
five-eighths of the caloric value of the flour from which it is made. Germ consists of 
about one-third protein, orte-third carbohydrate, and one-sixth oil, ash and watery 
accounting for the residue. Since wheat does not contain more than 2 percent 
of actual germ, the inclusion of the whole of it would only raise the apparent protein- 
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content of the flour about 0*6 per cent., and this last figure would fall to 0*2 or 0*8 per 
cent, if only such germ were returned to the flour as it is possible to separate from 
the branny offal. The protein in the germ contains no gliadin or glutenin, but a 
considerable amount of nucleic acid in combination with albumin and globulin, and 
the organically combined phosphorus in the nucleic acid is mainly confined to 
the germ. The combinations in which such elements as sulphur, phosphorus, 
and iron, are found in the ash gives no indication of the form in which they were 
present in the flour. The ash contents of bread are very variable relatively to 
the ash contents of the flours from which they were made, generally being 
about half of the mineral matter present in the original flour. It is not possible to 
base conclusions as to the nutritive value of different breads merely upon chemical 
data, physiological experiments being necessary to determine the digestibility of the 
different materials. It would appear that patent grade flour is more easily acted upon 
by the digestive juices in vitro than “ entire/’ or Graham flour. Numerous tables are 
given, comparing the digestibility of different kinds of flours and breads, as actually 
determined in feeding experiments on individuals. The principal conclusion arrived 
at is that the differences in nutritive value between various grades of flour made from 
the same wheat are usually insignificant when compared with the differences in 
nutritive value of flours made from wheats differing widely in composition. 

The mineral requirements of the body are next discussed, as are the recent 
experiments at Cambridge and Liverpool, where white and wholemeal breads were 
fed to rats and pigeons. In these two cases the animals failed to thrive on white 
bread and flour, but did better on wholemeal. The bearing of these experiments and 
those of Leonard Hill {Brit* Med . 1911, 1310) on the connection known now to 

exist between polished rice and the disease of beri-beri (H. Schaumann, Beiheftc zum 
Archiv f. ScMffs - und Tropenhygiene , 14; Beiheft 8) is pointed’out. No conclusive 
evidence is available as to the relative merits of wholemeal and white flour on the 
teeth. 

III. The question of so-called fC standard flour” is touched upon, and the defini¬ 
tion of it given—80 per cent, of the wheat, with all the germ and semolina—adversely 
criticised. The various methods in which it is compounded are described, and the 
difficulty shown of giving any definition of such material apart from a preliminary 
“standard wheat.” Many so-called “ standard flours” consist of mixtures of low 
grade flour with fine offal bought for the purpose, and their use results in a profit of 
from-2s. 6d. to 3s. per sack, as compared with 80 per cent, straight-run flour. An 
endeavour to obtain uniformity by prescription of physico-chemical limits, sufficiently 
stringent to be of value, would inevitably rule out a considerable portion of the wheat 
at present imported. It would seem that “ standard ” flour (regarded as 80 per cent, 
straight-run together with the germ) has advantages over the “imitation standard” 
in the palatability and appearance of the loaf made from it. Tables are given con¬ 
taining the results of analyses by G. W. Monier-Williams, which show the chemical 
composition of seven distinct wheats and of the various milling products as well as 
“ standard” flour obtained from them. The differences in apparent protein and 
mineral matter between the 44 standard” and household flours obtained from the 
same wheat are comparatively small in all cases. 
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Extracts from the Conclusions .—“ The records of experimental work which 
have been consulted for the purposes of this report, and other writings on the subject, 
do not permit any conclusive statements to be made regarding the exact value in 
nutrition of different varieties of flour.” 

“The notion that ordinary high grade and naturally white ‘patent’ flour is 
practically devoid of protein or nitrogenous constituents, whereas the latter are 
abundantly present in bread made from wholemeal and £ entire ’ wheat flours, is 
erroneous. The differences which exist in this respect are not relatively of great 
magnitude, and they may to a large extent be neutralised by imperfect absorption 
from the digestive tract. A 4 patent’ flour derived from one variety of wheat may 
contain considerably more total protein, and furnish more available 4 energy than an 
entire ’ wheat or wholemeal flour from another kind of wheat. There is no reason 
to believe that the varities of bread which the miller and baker have accustomed us 
to regard as of lower quality— 4 households.’ for example—are iu any physiological 
sense inferior to that of the higher priced bread made from the high grade and 
specially white flour. On the contrary, from the point of view of available nutrient 
material and energy value, the advantage is on the side of the 4 households.’ ” 

“‘Entire’ wheat flours (including stone-ground flours and ‘standard’ flour) are 
in nearly the same position as 4 households,’ although when made from weak wheats 
they will usually contain less available protein than 4 households’ made from strong 
wheats. They possess, however, additional constituents, due to the presence of 
branny particles and the germ of the wheat, which appear to .have a value of their 
own in nutrition, and may, as a result of further investigation, be shown to comprise 
phosphorus-containing organic compounds or other substances, the presence of which 
in some part of the dietary, even in minute quantity, is important in maintaining 
good health.” 

“For children who live largely on bread, or bread supplemented by jam, sugar, 
or other foods, which add little to the available mineral matter, proteins, organically- 
combined phosphorus, or other substances which possibly may be necessary for 
health, there appears on the balance to be advantage in the use of bread made from 
flour of the 4 entire’ wheat class, or from wholemeal in which the bran is very finely 
ground. It should, however, be remembered that many children whose food consists 
largely of bread do not get enough of it, and are really underfed in respect of such 
jssential nutritive substances as proteins and carbohydrates. To increase the ’ 
quantity of bread taken in such cases may be of greater importance than the substi¬ 
tution of one form of bread for another; to supplement the bread by other articles 
will be still more useful.” H, F. E. H. 


Jx -Ai lb* 
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BEVIEWS. 

A Systematic Handbook of Volumetric Analysis. By Francis Sutton. Tenth 
Edition, revised by W. Lincolns Sutton and Alfred E. Johnson. London : 
J. and A. Churchill, 1911. Pp. xiv 4 * 621. Price 21s. net. 

It may seem a work of supererogation to review the tenth edition of a standard 
work like that of Sutton, but as the author states in his preface that at the age of 
fourscore years he is not equal to the task of revision, and has placed it in the hands 
of his son and Mr. Johnson, it is to some extent a new work. 

When this book was first published, nearly fifty years ago, analytical chemistry 
bad hardly attained the status of a scientific profession; the analyst differed from the 
pure chemist in his training, in his methods, and largely in his mode of thought. But 
as time went on the training of the analytical chemist became more and more 
scientific; great strides were made in both branches of the profession, especially 
during the interval that has elapsed since the publication of the ninth edition, and 
to-day the analyst fairly ranks as a scientific chemist. In 1863, Sutton was rather in 
advance of his times, and for many editions he kept his work up to date, and pro¬ 
gressed with ,the times. He expresses Himself in the preface particularly afixious that 
the tenth edition “ should be distinguished by the most thorough and critical 
revision, and, in the result, by the greatest possible consonance with modern practice,” 
and the revisers had a splendid opportunity to rewrite the book in the light of the ’ 
advances of the past few years. It cannot be said that they have fully availed them¬ 
selves of this opportunity. 

The old conception of an indicator was that it gave an end point to a reaction; 
the laws of mass action teach us that it is really an equilibrium point, which will 
approximate more or less to the completion of the reaction according to the conditions. 
This.idea should form the basis of volumetric analyses, and might have been simply 
explained quite early in the book in the section of alkalimetry by describing the 
modern theories of indicators ; the revisers, however, simply refer to the publications 
of Ostwald and Noyes, and do nob attempt even an abstract of their work. Had they 
done so, the explanation of very many methods would have been greatly simplified, 
such as the titration of ferrous salts with permanganate in the presence of chlorides, 
‘and the principles underlying Gay-Lussac’s method for the assay of commercial 
silver would have followed as a matter of course, instead of being quite wrongly 
stated. 

The nomenclature is most confused: thus, methyl-orange is described as sodium 
dimethylamido-azo-benzene sulphonate, and methyl-red as jp-dimethylamino-azo- 
benzene o-carboxylic acid; in various parts of the book the prefix “para” is 
variously denoted p-, p, p, and para; and propane triol is referred to indis¬ 

criminately as “ glycerol,” “glycerin,” and “glycerine”; such expressions as 
“sulphocyanate,” and “dihydric potassium phosphate” occur. There is often a 
looseness of expression, such as “ Sulphuric acid, in a dilute form, has no 
prejudicial effect on the pure permanganate.” 

There are many other annoying features of the book: the working details of the 
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methods, which are the portions of the book that will be most often consulted, are 
printed in so small a type as to be a little difficult to read; the index is very in¬ 
complete and inconveniently arranged; references to figures in the text are often 
without the page on which they are found; and references to original papers are 
most unsystematic—thus, on p. 45 one finds J. S. C. I, 12. 432, and J. S. 0. 1,1899. 
708; while, as a variation, on p. 48 the reference is J. S. C. I* 1900, 19. 958, the 
last obviously being the best form. 

There is a remarkable blemish in the section on Gas Analysis, where ethane and 
hydride of ethyl, as well as butane and hydride of butyl (propane presumably not 
existing, but only hydride of propyl) are referred to in more than one place as dis¬ 
tinct substances of different series, Cn^n+s and (C n H 2n+ i) 2 , and there is a 
serious misprint on p. 525, which may possibly lead to accidents, it being stated 
that “ the hydrocarbons (O fl H 2n+ i) 2 and CnH 2n+2 may be absorbed by absolute 
alcohol, some of which is introduced into the absorption tube, and ignited for a short 
/time with the gas ” ; probably agitated is meant. Much modem work—for instance, 
that of Bone and his colleagues, and of Butterfield—is ignored, and no mention is 
made of benzene in illuminating gas. 

In some cases recent methods have been overlooked—for instance, in the 
section on Indigo, the tetrasulphonate method of Bloxam is not given ; in others, 
obsolete methods are described at too great a length, such as Pavy’s method for the 
estimation of reducing sugars; and it is a debatable point whether methods like that 
of Polenske for the estimation of insoluble volatile acids in butter and other fats, the 
final stage of which happens to be volumetric, would not be better left to special 
textbooks. 

Notwithstanding what has been said, there is very much that is good in this 
book. Methods, nearly all of them good, are described for the estimation of almost 
every substance, and no analyst, working by the directions given, which are clear 
and sufficient in detail without being prolix, will be misled. With this excellent 
ground-work, it should not be a difficult task to make the next and Jubilee edition—to 
which the author is looking forward, and which all chemists hope he will be spared 
to see published—worthy of its great reputation. If modern chemical ideas, such as 
the law of mass action and the ionic theory, are borne in mind; if recent work on 
gas analysis is studied ; if a more systematic system of nomenclature, as that of the 
Chemical Society, is adopted; if the working details are printed in larger type, 
leaving the smaller for the explanations of the methods; and if the services of a 
competent indexer can be secured, the work will realise the ideals of its venerable 
author. H. Droop Richmond. 

An Introduction to the Chemistry op Colloids. By Dr. Victor Poeschl. 

Translated by Herbert H. Hodgson, M.A., B.Sc., Ph.D; London; Chas. 

Griffin and Co., 1910. Price 3s. 6d. net. 

This is a translation of a small textbook, which in the original has reached 
a second edition, and may be useful in giving readers unfamiliar with the large 
works of W. O. Ostwald and of Freundlich a general view of the subject, the impor¬ 
tance of which is certainly growing. ■ . ■ 
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The first two chapters are devoted to the general chara cteristics, nomenclature, 
and properties, of colloidal solutions. These are described on lines generally received, 
except for a somewhat daring attempt to explain the Brownian movement (pp. 10 
and 11), which takes no notice of the universally accepted results of Einstein and of 
Perrin, but is certainly not an improvement. Then follow two further theoretical 
chapters on the relations of colloidal to true solutions and to suspensions, and on 
classification, W. Ostwald’s division into suspensoids and emulsoids— Le,, systems 
consisting of one liquid and one solid phase and of two liquid phases respectively— 
being used. These theoretical considerations are now interrupted by two chapters 
devoted to the preparation of colloidal solutions and to research methods—viz., 
chiefly to ultra-microscopy. The first-named gives a brief but fairly complete survey 
of the various substances so far obtained in colloidal solution, as well as the methods- 
employed in their preparation. The chapter on ultra-microscopy will, perhaps 
unavoidably, be almost unintelligible to readers not fairly familiar with the instru¬ 
ment itself. Theoretical considerations are resumed under the heading “ Beeent 
Views on the Nature of the Colloidal State/’ a great part of which must make very 
difficult and not very useful reading to students without previous knowledge of the 
subject. Two brief concluding chapters deal with the importance of colloids in 
various sciences and industries, a somewhat disproportionate amount of space being 
devoted to mineralogy. 

As will appear from the foregoing, the arrangement of the matter is not 
particularly systematic, and, in addition, the language is occasionally so lax that 
the reader is confused or misled. As far as p. 32—£.&, through about one-third of 
the book—the term “ colloid ” is used indifferently, either in Graham’s sense ,as 
denoting a /ora, and in the modern as denoting a state, of matter. Only then 
the latter meaning is definitely made clear. In several places (pp. 12, 31* etc.) 
“fluorescence” is described as a fairly general property of colloidal solution, and is 
tersely explained as “colours diffusing [sic] by transmitted from reflected light.” 
Even after due allowance for the obvious misprint, this is certainly an excessively 
careless statement. 

As regards the translation, it is a glaring specimen of a too common type, in 
which the guiding principle is to retain all the eccentricities of German construction, 
while translating every word by the first English equivalent given in the dictionary. 
The result is a complete absence of idiom, style, and, occasionally, of sense. No 
reader unfamiliar with German can possibly guess what phenomenon is meant by 
“the scattering of colour in the ultramicroscopic image.” “ Through the methods 
worked out by B. Zsigmondy and H. Siedentopf ... we have been able to orientate 
more exactly the cause of heterogeneity”; “Berthelot observed that a hundred 
billionths of a gramme of iodoform could still be scented”; “On heating the gels 
part with their adsorption ability,” are a few further specimens of the method used 
in translating. 

Until, however, some of the larger standard works are available in English 
translations, the book may be useful, notwithstanding some original and acquired 
defects, in stimulating the interest of readers unfamiliar with German. 

E. Hatschek. 
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Oils : their Composition, Manufacture, and Analy,. 
mmons, B.Sc. (London), and C. Ainsworth Mitchell, B.A. 

London: Scott, Greenwood and Son. 1911, Price 7s. 6d. net. 
authors say in the preface: “The aim of the present volume is to desc 
a concise manner the properties of different edible fats and oils and their c< 
lations, and to give an outline of the modern processes used in their preparati 
id purification.” It is obvious that such an extensive subject can only be ver 
briefly outlined in the 'limited space of some 150 # pages, part of which hai 
not been utilised to the very best advantage, owing to certain matters having 
been dealt with twice under different sections. The first chapter is clearly 
expressed, and contains well-selected formulae and tables; in Chapter II. eighteen 
fats and oils are described in eight pages, with a very limited number of analytical 
“ constants” and “variables,” and unfortunately (with three exceptions) only one set 
of figures is given in each case, so that the reader does not receive the very necessary 
information as to how far a genuine sample may depart from these examples. In 
some cases, however, a few more figures are given for such of these oils as are again 
dealt with throughout the work/ where other fats are also described. 

We are told that Arachis oil is only “ occasionally ” used in margarine, and it is 
hard to understand the extraordinary statement—in several places throughout the 
book—to the effec that cocoa butter (or other fat) is largely used for “ the cream of 
chocolate creams.” - • . / 

Under refining, bleaching, and deodorising, an excellent outline is given of most 
of the more important manufacturing methods, and it is correctly suggested that other 
unpublished processes are used, the secrecy of which is jealously guarded. The 
chapters on butter and lard are perhaps the best in the book, and contain much useful 
information. The authors very properly point out that 44 the discoveries of science . . . 
have led to the practice of a considerable amount of very skilful adulteration,’Sand 
they express the hope 44 that the somewhat lengthy chapter on the analysis of 
products will be useful to those engaged in the industry, in enabling such adulter \ 
to be detected and successfully combated/’ In the chapter in question, vf 
analytical methods are given in a more or less detailed manner, and most of tb 
important recent methods are described, but it is regrettable that in some r 
value to the analyst is greatly diminished by misprints, mistakes, and ornissi 
"little practical details which are absolutely essential to one who wants to ou 
the methods from the instructions given. A few of these maybe cited—the Ze 
: %tyro-refractometer number of butter-fat is given as 35° to 38° at 40° 0.; 1 
tonification value of cocoa butter as 286 to 290, where saponification equival 
ntended. Under the Polenske process (notwithstanding the vast amount of w 
lished in this country and in Germany, indicating the great importance of b 
grade and quantity of powdered pumice, as well as the author’s own warning 
he necessity for strictly specified conditions) there is but little excuse for J. 
uctions to add “ a few fragments of pumice.” There is a misprint of 100 
id of 110 o.c. in the amount to be distilled in the given time. In the Kirsol 
is, where 10 c.c. of dilute sulphuric ahid and 35 e,c. of water should be ad< 

: '%t dilute sulphuric acid is erroneously given and no mention is made of 
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Two methods for estimating boron preservative are de> 
would break down for boric acid, seeing that no alkali is add , 
eas the more recent method of Richmond and Miller (Analyst, 1\ 
mentioned. 

Under chocolate, it seems somewhat outside the scope of the work to inc - 
,r. Booth’s proposed standards and to describe even in such a sketchy and insuffici 
manner methods for the estimation of various non-fatty constituents. 

On considering the work generally, and more particularly from the analytical 
standpoint, one cannot help feeling that much of the useful data it contains is some¬ 
what depreciated in value by the want of a little more revision and attention to detail 
in putting them together, while in a few cases there is a suggestion of a want of personal 
verification by the authors. Nevertheless, the work is full of useful information, with 
abstracts from a very wide expanse of scientific literature, and interesting statistics 
are given in the last chapter. E. R. Bolton, 

The Principal Starches used as Food. Second Edition. Illustrated by Photo¬ 
micrography. By Waldron Griffiths. Cirencester: Bailey and Woods. 
1911. Price 6s, 

This little book consists of some twenty-five photo-micrographs of the principal 
starches printed on the Kodak Company’s “ Vigorous Art ” Veiox Paper. The results 
<^may be described as very satisfactory, excellent definition having been obtained in 
all but one or two instances, and even in the case of very small starches the use of a 
hand lens will bring out all necessary detail—a device which would, of course, result 
in an unpleasant effect had the ordinary process-block been adopted. The magnifica¬ 
tion is, in all cases, 150 times linear, thus facilitating comparison. The author has 
discarded glycerol and camphor-water fpr making his permanent slides, and finds 
that J?arrant’s gum, used with certain precautions, answers best. 

y ^he new edition also contains illustrations of some prepared food-stuffs, of which 
y l is the principal constituent; but a somewhat invidious choice of certain 

f ietary articles has been made, one of which, although stated in the text to be 

\ does not figure among the illustrations. s 
s impossible to speak in complimentary terms of the letterpress, which con- ;■ 
erous orthographical errors, and in some cases, notably under the headings | 
Js '' “ Wheat ” and “ Ground-Nut,” has been made the vehicle for some curious t f 
x irrelevant expressions of opinion. This is the more to be wondered at since it is 
ted in the preface that the author has received valuable assistance from Pr|j* 
'.ch, of the Royal Agricultural College, Cirencester, in revising his proof-shea 
Vever, it is by the illustrations that a book of this class is to be judged, and y | 
ady stated above, these leave little to be desired, ’ y 

H. F. E. Hultoi} 


£»I it. Jr. SMK 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

THE DETERMINATION OF CODEINE IN OPIUM. 

By ALBERT E, ANDREWS. 

The only published methods for the estimation of codeine in opium appear 
to be those of P. van der Wielen (Pharm. Zeit 1903, 48 , 267) and of Caspari ( Apoth . 
ZeiLy 1904, 19, 874). These are both unsatisfactory, for in van der Wielen’s method 
the separation of codeine and narcotine depends on the complete crystalli¬ 
sation of the latter from an alcoholic solution of the mixed crude alkaloids, and in 
Oaspari’s method there is loss of codeine owing to its being carried down with 
morphine when this alkaloid is precipitated by ammonia from an aqueous liquid 
containing the two alkaloids. It may not be out of place to mention here that this 
fact does not seem to be recognised, for to it must be attributed the presence of 
codeine in the morphine salts met with in commerce. 

The following method is the outcome of much experimental work, and has been 
employed in a very large number of analyses of opium carried out in the Scientific 
and Technical Department of the Imperial Institute., 

The principal steps involved in the process are— 

(1) Preparation of an aqueous extract of the opium and the addition of lead 
acetate solution to precipitate colouring matters, etc., and also the narcofcine. 
(2) The addition of sodium salicylate solution to further separate resinous bodies 
and also thebaine. (3) The concentration of the resulting acid aqueous liquid and 
removal from it of ether-soluble substances. (4) The addition of a large excess of 
caustic soda solution to the purified aqueous liquid so as to fix the morphine and 
enable the codeine to be extracted with ether. 

The successful carrying out of these operations depends on certain working 
conditions being complied with, and for this reason it is important to give the 
following detailed account of the method: Twelve gnhs, of dry opium are completely 
extracted with small quantities of cold water, the total filtered liquid being made to 
occupy 100 cus.; 20 c.c. of a 20 per cent, solution of lead acetate are now added, and ; 
after standing over night the liquid is filtered, preferably with the aid of a water 
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exhaust pump, through a filter paper placed in a Buchner funnel. One hundred c.c. 
of the filtrate representing 10 grins, of the opium are subjected to a current of 
sulphuretted hydrogen and the precipitated lead sulphide is filtered off, the filtrate 
being collected in a 200 c.c. Erlenmeyer flask and subjected to a current of air to 
remove the sulphuretted hydrogen. The precipitate is washed with water, the 
washings being collected apart and concentrated before adding them to the main 
liquid, since the total^filtrate should not exceed about 130 c.c. in volume. The reason 
for evaporating the washings separately is to avoid heating the main liquid, which 
would thereby become considerably coloured. Twenty c.c. of a 20 per cent, solu¬ 
tion of sodium salicylate are now added to this liquid, the flask is corked and the 
contents well agitated. A resinous precipitate quickly aggregates, and the liquid is 
then passed through a small fluted filter-paper into a beaker, into which a few 
crystals of thebaine salicylate are introduced. The liquid is then well stirred, and 
the sides of the beaker scratched with a glass rod from time to time to facilitate the 
separation of any thebaine as salicylate. After standing overnight the liquid is 
passed through the same filter, and the above treatment is repeated until no further 
deposition of solid matter takes place. The liquid is now finally filtered through the 
same filter-paper, which is then washed with a little water. The total filtrate is now 
7 concentrated over a water-bath to about 10 to 15 c.c., and whilst still warm trans¬ 
ferred to a glass separator, using a little water to rinse out the dish, the final 
rinsings being transferred to a second separator. The main liquid in the separator 
is now freed from ether-soluble substances by agitating well with ether, which is 
then separated and transferred to the second separator and shaken with the aqueous 
rinsings contained in it. This washing of the aqueous liquid with ether is repeated 
at least three times, the ether each time being passed through the second separator. 
The aqueous portion in the second separator is now added to the main liquid in the 
other separator, and 10 c.c, of a 20 per cent, solution of caustic soda are added; the 
strongly alkaline liquid is now extracted with ether at least four times, using for each 
extraction a volume of solvent rather more than the aqueous alkaline liquid. Each 
portion of ether is In turn passed into a second separator and washed with 20 to 
30 c.c. of water, then transferred to a dry flask and dried by the Use of a little 
anhydrous sodium sulphate before being distilled. The total ethfer used for the 
extraction of the codeine is distilled in a flask down to a few c.c., which are then 
allowed to evaporate spontaneously, when, as a rule, the eodeine separates in well- 
deflned crystals in a nearly pure condition. 

The alkaloid is then dried, preferably in an exhausted desiccator and weighed, the 
weight being checked by dissolving in excess of ^ acid and titrating the excess with 
^ caustic soda solution, using litmus or methyl red-as indicator. The volumetric 
result is usually a little lower than the gravimetric figure, and is considered the 
more reliable. 

Scientific and Technical Department, 

Imperial Institute, S.W. 

* * * * 
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COMPOSITION OF PARA RUBBER-SEED OIU 

By SAMUEL S. PICKLES, D.Sc. and WILLIAM P. HAYWOETH, E.I.C. 


The increase in the cultivation of the Para rubber-tree (.Eevea brasiliensis) during 
recent years and the consequent production in large quantities of the seed has 
suggested many inquiries regarding the possibility of utilising the oil contained in the 
3 eed. The subject of the industrial application of this by-product has been dealt 
with in the current issue of the Bulletin of the Imperial Institute (1911, 9, 35), and 
attention is there drawn to the fact that the seeds yield a liquid drying oil very 
similar in properties to linseed oil and capable, like the latter, of being used in the 
manufacture of paints, varnishes, rubber substitutes, oil-cloth, soft soap, etc. The 
kernels of Para rubber-seed were first examined at the Imperial Institute in 1902, 
and were found to contain a fixed oil which had marked drying properties (Bull. Imp. 
Inst, 1903, 1, 156). Since then various samples of the seed and oil have been 
received from time to time. In some cases the seeds had been decorticated previous 
to exportation, and perhaps also crushed, bruised, and otherwise damaged. Such 
treatment results in the partial hydrolysis of the oil and the production of an 
abnormal product, the reason being that the seed kernels contain a lipase, which has 
the property of hydrolysing the oil, and which is liberated when the cells containing 
it are crushed (Dunstan, Proe. Ohem . Soc., 1907, 23,168). The oil, of which the com¬ 
position is here given, was extracted in this country from the kernels of undecorticated 
seeds. The kernels contained 48-8 per cent, of oil, which was pale yellow in colour, 
liquid at ordinary temperatures, and dried to a hard varnish in about twelve days on 
exposure to air. 

On examination the oil was found to have the following constants: 


Sp. gr. at 15°/15 0 0. .. 

* Acid value . 

Saponification value ,. 

Iodine value . 

Titer test (fatty acids) 

Hehner value. 

Eeichert-Meissl value 


0*9239 

29*9 

185-6 

133*3 

33° 

96*4 

0*5 


Eocaminaiion of the Fatty Acids .—The liquid and solid (unsaturated and 
saturated) acids were separated by the usual method by taking advantage of the 
different solubilities of their lead salts in ether. The mixed fatty acids consist 
approximately of (1) unsaturated liquid acids 86*0 per cent., and (2) saturated solid 
acids 14*0 per cent. The mixed unsaturated acids form a brown oily liquid, having 
an iodine valuer 154*2. The saturated acids were obtained as a hard, white cake, 
melting-point = 55° C. 

Saturated Acids .—The mixed solid acids were fractionally crystallised from 
alcohol, and, after several crystallisations, were finally separated into two main 
fractions, both of which were crystalline. 

Fraction 1, melting-point 69° 0, This acid crystallised in shining plates, and was 
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apparently pure stearic acid. On analysis 01742 grra. gave 0*4682 grm. C0 2 , and 
0*1995 grm. H 2 0. 

Whence G= 76*1 per cent, and H = 12*7 per cent.; C 18 H 36 0 2 (stearic acid) requires 
0= 76*0 per cent, and H = 12*7 per cent. 

Fraction 2, melting-point 56*5° C. This acid or mixture of acids also crystallised 
in shining plates. On combustion the following results were obtained: 0*1710 grm. 
gave 0*4720 C0 2 , and 0*1915 grm. H 2 0. 

Whence C = 75*3 per cent, and H = 12*5 per cent.; C lY H 84 0 2 requires C = 75*5 per 
cent,, H = 12*6 per cent.; C 16 H 32 0 2 (palmitic acid) C = 75*0 per cent., H = 12*5 per cent. 

It is probable that this fraction is not a pure acid, but consists of a mixture of 
stearic and palmitic acids, which is extremely difficult to separate. 

Unsaturated Acids. —The iodine value of the mixed liquid acids was found to be 
154*2. The original oil was examined for the presence of linolenic esters, but 
on estimation it was found to yield only 6*66 per cent, of solid hexa-bromides, 
corresponding to not more than 2*5 per cent, of linolenic acid. It therefore seemed 
probable that the liquid acids consisted mainly of a mixture of oleic and linoleic acids, 
and confirmation was obtained on examining the products obtained from them on. 
oxidation. 

About 6 grrns. of the mixture of unsaturated acids were oxidised with alkaline 
potassium permanganate, and the oxidation products were separated by means of 
ether. The ethereal solution yielded, on evaporation, dihydroxy stearic acid, which, 
when recrystallised from alcohol, was obtained in hexagonal plates, melting-point 
130° 0. The portion insoluble in ether was extracted many times with a large 
quantity of boiling water, and several lots of crystals were obtained, all melting, 
however, at 159° to 160° C. This was found, to be a tetrahydroxy stearic acid 
(sativic acid) formed by the oxidation of the linoleic acid. It yielded the following 
results on analysis; 0*1312 grm. gave 0*2987 grm. C0 2 , and 0*1250 grm. H 2 0; 
C = 62*0 per cent., H = 10*5 per cent.; sativic acid (C ]6 H 3e 0 6 ) requires 0 = 62*1 per 
cent., H = 10*3 per cent. 

The melting-point 159° to 160° G. is lower than that given for sativic acid by 
Hazura—viz., 173° C., and accordingly oxidations were conducted on pure linoleic 
acid obtained from Kahlbaum. The sativic acid thus obtained, however, always 
melted considerably below 170° 0. 

Summary. 

From the results of this examination the composition of the mixed fatty acids 
from Para rubber-seed oil appears to be as follows ; 

(a) Saturated (solid) acids = 14 per cent., consisting of stearic acid (melting-point 
69° C.) and an acid or mixture of acids, melting-point 56*5° C. 

(b) Unsaturated ( liquid) acids = 86 per cent., consisting of oleic acid, 32*6 per 
cent.; linoleic acid, 50*9 per cent.; linolenic acid, 2*5 per cent. 

Scientific and Technical Department, 

Imperial Institute, S.W. 

Tjr ^ w *4* " . ^ . 
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COMPOSITION OF THE FAT FROM THE SEEDS OF LOPHIRA ALATA * 

(BANKS). 

By SAMUEL S. PICKLES, D.Sc., and WILLIAM P. HAYWORTH, E.I.C. 

Lophira alata (Banks) is a tree found native in Central and West Africa., It is 
widely distributed in Sierra Leone and through the coastal districts of West Africa, 
The fat, which is obtained from the seeds, and is known as “ Niam fat,'* or 
“ Meni oil ” in West Africa, and “ zawa ” oil in the Sudan, is used by the natives for 
culinary purposes and also as a hair oil. 

During the last few years several consignments of the seeds of Lophira alata 
have been received at the Imperial Institute for investigation from Sierra Leone and 
also from the Sudan, Descriptions of the seeds and particulars regarding the general 
characters of the oil and its value have already been given in the Bulletin of the 
Imperial Institute (1908, 6, 243 ; 366)* In addition, Lewkowitsch {J. Soc, Chem . 
Ind. y 1907, 26,1265) has examined the Sudan and Sierra Leone oils, whilst amongst 
other workers who have examined the oil are E. Heckel {Ann. de VInstit. Colon * 
Marseilles, 1903, series ii., vol. i., part ii., p. 1) and E. S. Edie (Quart, J, Inst. Comm. 
Research in Tropics , 1907,11, 124). 

The following investigation of the nature of fatty acids contained in “Niam” 
fat was made on the fat extracted from Lophira alata seeds from Sierra Leone, 

The kernels were ground up, and the fat was extracted by cold percolation with 
light petroleum. When the extraction was complete the petroleum was recovered 
by distillation, and the last traces were removed first by passing a current of C0 2 
through the oil, and finally by heating it to 100° C. in vacuum until constant in 
weight. The fat obtained on cooling was pale yellow in colour, and of the con¬ 
sistency of butter. It had a somewhat rancid, though not unpleasant, taste. The 
proportion of fat in the kernels varied in the different specimens between 40 and 
43 per cent, 

Constants of Fat —Sp. gr. at 40°/40° G. 09016 to 0*9044 


Acid value .. 

... 25-9 

„ 48-0 

Saponification value 

... 180-7 

194-6 

Iodine value. 

... 69-8 

72-5 

Reichert-Meissl value 

0-8 

0-9 

Titer test 

... ■ 47° 

49° 


Examination of the Fatty Acids .—The acids were obtained by saponification of 
the oil and were separated into saturated and unsaturated acids by taking advantage 
of the difference in solubility of their lead salts in ether. On recovering the acids 
from the lead salts, the saturated (solid) acids and unsaturated (liquid) acids were 
found to be present in about equal proportions. 

Saturated or Solid Acids .—The solid acids, which were obtained in the form of a 
white cake, were fractionally crystallised from alcohol and separated into two main 
fractions, the first crystallising from alcohol in shining plates, melting-point 77*5° C., 
and the second, an amorphous fraction, melting-point 56° to 59° O. 
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Identification of Arachidic Acid, —The melting-point of the crystalline acid 
(77*5° C.) is almost identical with that given for arachidic acid— viz., 78° C. A 
combustion of the acid yielded the following results : 0*1730 grm. gave 0*4868 grm, 
C0 2 and 0*1970 grm. H 2 0. Whence C = 76*8 per cent, and H = 12*7 per cent.; 
arachidic acid, G 20 H 40 O 2 , requires C = 76*9 per cent., H= 12*8 per cent. 

The acid yielded a crystalline methyl ester, melting-point 53*6° C.> and an 
amide, melting-point 99° C. There can thus be no doubt that this substance is 
arachidic acid. 

The second fraction was amorphous, and melted indefinitely between 65° to 
59° G. Bepeated recrystallisation failed to bring about a separation, although it was 
obviously a mixture. The acids were then converted into their ammonium salts, 
and the dilute aqueous solution of the ammonium salts was boiled for a short time. 
Slight decomposition took place, some ammonia passing off; and, on cooling, a 
cloudiness in the solution indicated the liberation of some fatty acid. On extracting 
the solution with ether and evaporating the ethereal solution, an acid was obtained 
which had the crystalline form and melting-point (62*5° 0.) of palmitic acid. 

On analysis it gave the following results : 0*1755 grm. gave 0*4815 grm. C0 2 and 
0*2015 grm. H 2 0, Whence C = 74*9 per cent, and 11 = 12*7 per cent.; palmitic acid 
(0 16 H 32 0 2 ) requires G= 75*0 per cent, and H = 12*5 per cent. 

Liquid or Unsaturated Acids On liberation from the lead salts the unsaturated 
acids were obtained as a yellow oily liquid having an iodine value—139. On 
treatment with bromine no hexabromides were obtained; linoleic acid therefore 
must be regarded as absent. The iodine value appeared to indicate a mixture of 
oleic acid and linoleic acid in about equal proportions, and this was found to be the 
case. 

The presence of linoleic acid was proved by the fact that on bromination 
linoleic tetrabromide (melting-point 114° C.), was obtained, and also by the production 
of a sativic acid (melting-point 160° C.) on oxidation with potassium permanganate. 
Confirmatory evidence of the presence of oleic acid was obtained on examination 
of the products of oxidation. They contained the characteristic dihydroxystearie 
acid, which, after crystallisation from alcohol, was obtained in hexagonal plates 
melting at 130° C., identical with that obtained under similar conditions from 
pure oleic acid. This acid was separated from the sativic acid present by repeated 
extraction with ether, in which the latter is insoluble. 

Summary. 

The composition of the mixed fatty acids from the fat of Lophira alata seeds is 
approximately as follows : 

Saturated (Solid) Acids : Fifty per cent., consisting of arachidic acid (melting- 
point 77*5° C.), palmitic acid (melting-point 62*5° G.), and probably a lower melting 
acid in small quantity. 

Unsaturated (Liquid) Acids : Fifty per cent., consisting of about equal parts of 
oleic acid and linoleic acid. 

. Scientific and Technical Department, 

Imperial Institute, S.W, - -, 
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FOOD AND DRUGS ANALYSIS. 

Detection of Thujone in Absinthe. H. Enz. (Schweiz. Wooh* Ghent . 
u. Pharm 1911, 49, 337-340; through Ghent. Zentralbl ., 1911, II., 576.)—After 
destruction of aldehydes by boiling with aniline phosphate, the absinthe is diluted 
with water to a strength of 30 per cent, by volume, and 500 c.c. of the liquid are 
distilled with the aid of a rectifying column, 30 to 40 cm. in length, so as to obtain 
9 fractions of 25 c.c. each. Where possible, it is preferable to dilute the absinthe to 
60 per cent, strength, and to separate it into fractions of 50 c.c. The very delicate 
test of Duparc (Analyst, 1908, 33, 473) shows that thujone is present in the fractions 
6 and 7, which contain much water, but are free from acetaldehyde and constituents 
of high boiling-point, such as anisol. Since, however, various oils, such as hyssop, 
vervain, and savin, and also carvone and citral, give the thujone reaction, a positive 
result in this test is not a certain proof that the liqueur was prepared from the 
absinthe plant. On the other hand, the non-occurrence of the reaction proves the , 
absence of absinthol. C. A. M. 

The Chemical Behaviour and Preservative Action of Sulphites in Beer. 
J. L. Baker and F. E, Day. (/. InsL Brewing , 1911, 17, 465-477.)—The beer 
was distilled with hydrochloric acid in an atmosphere of carbonic acid, the liberated 
sulphurous acid being collected in a little ^ iodine and titrated with thiosulphate. 
Except in the case of very acid beers, only a negligible trace of other substances were 
carried over capable of reducing the iodine solution, the volumetric method being 
frequently checked by precipitating the oxidised distillate with barium chloride. ( It 
waB noticed that beers to which no addition of sulphite had been made contained on 
the average from 20 to 25 parts per million of sulphurous acid, due to the finings 
and hops. This amount was deducted in all cases from the results obtained, an 
untreated control beer being used for the purpose in each experiment. Samples of 
several different kinds of ales and stouts were treated on the laboratory scale with 
known amounts of potassium hydrogen sulphite and calcium sulphite, and in casks 
with bisulphite of lime, and with a mixture of the bisulphites of magnesium and 
potassium (Phylax). The rate of disappearance of the sulphurous acid was then 
followed at intervals for seventeen week^fcas well as changes in the acidity and 
attenuation. It was found that potassium bisulphite rapidly lost 25 to 30 per cent, of 
its sulphurous acid, whilst calcium bisulphite only lost 10 to 12 per cent. A distinctly 
retarding effect on acid formation was shown during the first sixteen days—an effept 
in some cases reversed when once the beer had become strongly acid. The after 
fermentation was arrested to a degree roughly proportional to the sulphite present. 
It was observed that the greatest loss of sulphurous acid (10 to 40 per cent.) occurred 
during the first ten days, and usually in the first five. The acidity was found to 
be retarded as much by 1 ounce to the barrel of any of the sulphite preparations as 
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by larger quantities — in fact, with heavily treated beers, acidity, when once 
started, proceeded more rapidly. That some combination occurs between certain 
constituents of the beer and the added sulphurous acid is evidenced by the 
fact that direct titration of the beer with iodine gave lower values than when 
distillation was employed. If soda were first added in excess, and then acid more 
than sufficient to neutralise the soda, amounts even higher than by distillation were 
sometimes obtained. Experiments showed that combination of the sulphite occurs, 
not only with beer, but separately with maltose, alcohol (methylated spirit), and 
dextrin, the bodies so formed possessing considerable stability, since they are not 
decomposed by hydrochloric acid in the cold. A considerable amount of the sulphurous 
acid added as a preservative to beer is thus withdrawn from chemical activity, since 
it is improbable that such stable compounds possess antiseptic value. Since these 
compounds are decomposed by alkali and water, it is suggested that they may be of 
the nature of unstable sulphonates or sulphurous esters. The maximum beneficial 
effect on beer as regards acidity prevention is obtained by the employment of 
sulphite preparations in such proportions that about 50 parts per million of sulphurous 
aeid are present; double this amount is actively prejudicial. The keeping qualities 
of the pale ales tested were not affected by sulphites, and it is suggested that 
their addition to such beers may be dispensed with advantageously. 

. H. F. E. H. 


Detection of Fat in Beeswax, Paraffin, Spermaceti, etc. M. Wagrenaar. 
(Pharm. Weekblad , 1911, 48, 479-481.)—The material is saponified, acidified, and 
filtered. The filtrate is then rendered alkaline, 5 drops of cupric sulphate solution 
are added, the mixture is boiled, and again filtered. Should this filtrate be blue in 
colour, it indicates that glycerol is present, and that the material under examination 
contains a fatty glyceride. 

Estimation of Formic Acid in Foods. H. Fineke. (Zeitsch. Untenuch. 
Nahr. Genussm., 1911, 22, 88-104.)—Further experiments show that the gravimetric 
mercuric chloride method recommended previously for the estimation of small 
quantities of formic acid (Analyst, 1911, 103) is quite trustworthy; when only 
2 or 3 mgrms. of the acid are present, the average error is 0*04 mgrm. In only a 
few exceptional cases is the accuracy of the method affected by the presence of other 
substances. It has been shown (be. cit.) that the interfering action of salicylic acid 
may be prevented by the addition of sodium chloride, and sulphurous acid, if present, 
maybe detected readily, and due precautions taken. Glyoxylic acid is the only 
other substance which is likely to he met with in foods; it is found in unripe fruits, 
is volatile, its calcium salt is soluble, and it reduces mercuric chloride. Before 
estimating the formic acid, the glyoxylic acid must be destroyed by reduction with 
zinc and sulphuric acid. The author finds that ordinary vinegar contains but traces, 
if any, of formic acid, whilst wine vinegars contain appreciable quantities of this 
acid (up to 31 mgrms. per 100 c.c.), due to the fact that the wines contained formic 
aeid. Almost all the samples of vinegar “ essence ” (products containing from 
50 to upwards of 80 per cent, of acetic acid) contained formic acid. For the 
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purpose of comparison, the quantities of formic acid found are calculated as parts of 
the total acid; on this basis, two samples yielded less than 1 part of formic acid per 
1,000 parts- of total acid, five samples contained more than 10 parts, whilst twenty- 
one other samples contained from 1*78 to 8*94 parts. W. P, S. 

Estimation of Small Quantities of Water in Lard. E. Polenske. ( Unter- 
such. Nahr. Genussm. Kaiserl . Gesundheitsamte, 1911, 1, 80-36.)—The following 
method is proposed for estimating the small quantities of moisture which are not 
infrequently present in refined lard; it depends on the fact that lard containing less 
than 0*45 per cent, of water melts to form a clear liquid when heated to a tempera* 
ture of 95° C., but becomes turbid when cooled at temperatures varying with the 
proportion of water present. The semi-fluid lard is placed in a test-tube fitted with 
a cork carrying a thermometer and heated to a temperature of 52° C. by immersing 
the test-tube in a water-bath ; the tube is then removed from the bath and shaken 
until the temperature falls to 40° 0.; if the lard is clear at 52° C., and does not 
become turbid at 40° 0., it contains less than 0*15 percent, of water. Should it 
become turbid at 40° 0., its water-content lies between 0*15 and 0*2 per cent. If 
turbid at 52° C., the lard is heated to 95° C.; a turbidity at this temperature 
indicates the presence of more than 0*45 per cent, of water, and the amount must 
be estimated by heating the lard while a current of carbon dioxide is passed through 
it. Should the lard be clear at 95° 0., it is gradually cooled until a turbidity appears, 
the quantity of water present being then ascertained by reference to the following 
table; 


■Water-Content. 


Temperature at which 
becomes Turbid. 

Per Cent. 


“O. 

0-45 


95-0 

0-40 


90-8 

• 0-35 


850 

0-30 


75-2 

0-25 


' 64'5 

0-20 


530 


Of course, if the lard is not clear at a temperature of 95° C., it should be ascer¬ 
tained whether the turbidity is actually due to the presence of water. 

"—~ W. P. S. 

: Analysis of Liquorice-Juice. L. and J. Gadais. (Bull. Soc. Ohm 1911 
£iv.], 9, 741-743*)—The sample should be carefully prepared, by grinding, if possible; 
or by slicing. The moisture is determined by drying 2 grms. at 100° C. to constant 
Weight. The insoluble matter is found by dissolving 5 grms. of the sample in 
200 0 . 0 . of cold water, settling for twenty-four hours, decanting the clear solution, 
adding 100 c.c. of water, settling again for twenty-four hours, again decanting, 
collecting the residue on a tared filter, washing, and drying at 100° 0. The insoluble 
matter may be incinerated. The total ash should be determined on 2 grms. of the 
-sample. For the estimation of the glyeyrrhizin, 5 grms. of sample are placed in a 
beaker having a mark at 50 c.c., and dissolved in hot water. The cooled splutiop^ 











498 


ABSTRACTS OF CHEMICAL PAPERS 


made up to 50 c.c., and 100 c.c. of 95 per cent, alcohol are added, with thorough 
stirring. The deposit is allowed to settle for twenty-four hours, the liquid is decanted 
off into a basin, the precipitate is collected on a small tared filter, and washed three 
times-with 15 c.c. of dilute alcohol. When all the liquors have been collected in the 
basin, they are evaporated down to 25 c.c. This extract is transferred to a small 
tared beaker having a mark at 50 c.c., and made up to the mark; 5 c,c. of water 
containing 1*8 c.c. of hydrochloric acid (sp. gr. 1*18) are added. The mixture is placed 
aside for twelve hours so that the precipitate may settle, and the clear liquid is 
decanted off. The deposit is washed three times with 10 c.c. of water cooled to 
2° C., 0*5 c.c. of ammonia (sp. gr. 0*922) is added, and the beaker and its contents 
are dried at 100° C., the glycyrrhizin being weighed as its ammonia compound. The 
gums, etc., insoluble in alcohol are weighed on the filter on which they'were 
collected. * 

A more rapid procedure is as follows : Ten grms. of the sample are dissolved in 
a flask gauged at 301 c.c. and having a mark at 100 c.c. The 100 c.c. of aqueous 
solution are mixed with about 170 c.c. of 95 per cent, alcohol; the liquid is cooled 
again, and made up to 801 c.c. with alcohol. After standing for* two hours 150 c.c. 
of the clear liquid are taken for treatment as described above. It is assumed that 
the volume of the precipitate is generally about 1 c.c. (cf. Analyst, 1911, 409410). 

J. F. B. 

Polarimetric Method for the Determination of Malic Acid, and its 
Application in Cane and Maple Products. P. A. Yoder. (/. Ind. and Eng . 
Chem. t 1911, 3, 563-574.)—The author has worked out a polarimetric method for the 
estimation of malic acid based on the increase in its lgevo-rotaiory power in presence 
of uranium acetate. This increase, when the maximum effect is obtained, is 
229-fold; it should be noted, however, that the dextro-rofcation,of tartaric acid.is 
also increased by uranium salts to the extent of 28-fold. If a sufficient quantity of 
uranium salt be used (at least 1*25 atom of uranium per mol. of malic acid), the 
increased rotation is independent of the concentration of malic acid—at all events, 
in dilute solutions. The maximum effect is not produced in presence of a high 
degree of acidity or concentration of hydrogen ions; mineral acids inhibit the 
specific action of uranyl salts, but acetic acid may be present in moderate quantities; 
certain hydroxy-acids,, such as citric or lactic, combine with the uranium salt, so 
that a larger quantity of the latter is required. The simplest method of procedure 
presumes the absence of interfering substances, the acids being in the free state and 
present only in small quantities. The concentration of malic acid should be reduced 
to between and To an aliquot portion of the solution methyl orange and 
phenolphtbalein are added, and the liquid is titrated with potassium hydroxide 
until the methyl orange tint lies between that shown by | acetic acid and the same 
acid neutralised to the extent of one-fourth by potassium hydroxide. The titration 
is next carried farther to the neutral point with phenolphthalein (total acidity). The 
original solution is polarised in the 200 mm. tube; this liquid is returned to the 
main bulk, 20 c.c. are measured out, powdered uranyl acetate is added in quantity 
equal to about 1 atom of uranium to every atom of replaceable hydrogen of the total 
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acids (0*046 grmr of uranyl acetate containing 51*6 per cent, of uranium for every 1 c.c. 
of ^ potassium hydroxide required for complete neutralisation). The salt is dissolved 
in the liquid, and sufficient potassium hydroxide is added to establish the degree of 
neutrality to methyl orange specified above; the solution is made up to 25 c.c., 
filtered if necessary, polarised, and the reading corrected for the extra dilution. 
From the difference between the two polarisations the malic acid is calculated on 
the basis that for a 1 per cent, solution of malic acid in the 200 mm. tube at 20° 0. 
,the increase in Isevo-rotation with white light is 29*6° Yentzke (10*25° circular), and 
with sodium light 28*8° Y. (9*99° circular). For temperatures other than 20° C. the 
reading in °V. should be multiplied by 1+0*001 (t-20). If the organic acids are 
not all in the free state, the quantity of uranyl salt to be added cannot be accurately 
deduced from the phenolphthalein titration, and its sufficiency must be ascertained 
by trial, adding small increments of fully soluble uranyl acetate io the solution 
contained in a tubulated polarimeter tube, calculating 0*04 c.c. increase in volume 
per 0*1 grm. of the salt added. By the use of a tubulated polarimeter tube the 
method of trial may also be used to ascertain the correct degree of acidity necessary 
to produce the maximum increase of rotation, A measured quantity of the solution, 
containing a sufficient quantity of uranium, is placed in the tube, and f potassium 
hydroxide or acetic acid, whichever may be necessary, is added from a burette 
through the tubulure until the maximum effect is produced, the readings being 
corrected for the extra dilution. This procedure may be adopted for coloured 
solutions where methyl orange*cannot be used. 

For the estimation of malic acid when interfering substances are present—for 
instance, in the examination of maple or cane products—the author has worked out 
two processes based on the preliminary precipitation of the malic acid ; 

1. Lead Acetate Method .—Weigh out 50 grms. of syrup, or 33*3 grms. of sugar 
and 16*7 grms. of water; add sufficient alkali to neutralise the acidity ascertained by 
a separate titration. Add further water to make, with the alkali solution used, 
15 c.c. Mix, add 10 c.c. of lead acetate solution (sp, gr. 1*25), then 150 c.c. of neutral 
95 per cent, alcohol; shake, and set aside for three hours. Decant off the clear liquid 
through a suction filter, remove the filtrate, bring the rest of the liquid on the filter, 
and return it until it filters clear; use the clear filtrate to rinse the flask, and finally 
wash slightly with 75 per cent, alcohol. Return the precipitate and filter to the 
flask, heat with water, and fully decompose the precipitate with hydrogen sulphide, 
filtering and washing with the usual precautions. Concentrate the filtrate, make up 
in a flask to 50 c.c., and determine the malic acid as described above. For 20 c.c. of 
such a solution about 0*7 grm. of uranyl acetate should be ample. 

2. Barium Acetate Method .—This is preferable for cane products, owing to the 
possible presence of phosphoric and sulphuric acids. Weigh out half the quantities 
of the sample as prescribed for the lead method; neutralise with 0*0157 grm. of 
powdered barium hydroxide for every 1 c.c. of alkali required by titration. Add 
7*5 c.c. of a 20 per cent, solution of barium acetate, mix, and allow the ingredients to 
dissolve. Add 220 c.c. of 95 per cent, alcohol, warm to incipient boiling in an Erlen- 
meyer flask fitted with a condenser. The precipitate should settle in an hour * decant 
the clear liquid hot through a filter, dilute the remainder with hot alcohol (1 part of 
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water to 14 parts of 95 per cent, alcohol), transfer to filter, rinse with this alcohol a 
few times (complete washing unnecessary), return precipitate and filter to the flask, 
dissolve in about 20 c.c. of hot water, filter, and wash with hot water. Add 1 c.c. of 
f- acetic acid to the filtrate, concentrate to 10 c.c., add further 2 c.e. of acetic acid, 
transfer to a 25 c.c. flask, filtering if necessary, and determine the malic acid by the 
method of trial (above), adding more acetic acid until the maximum effect is obtained. 
Maple syrups contain 0*25 to 0*5 per cent, of malic acid, cane products only 0*01 to 
0*04 per cent. 

Estimation of Tartaric Acid .—The uranium method may be similarly applied for 
the estimation of tartaric acid. The specific rotatory power, using white light and 
quartz compensation, of free tartaric acid is 16*3° at 27*5° C., and that of the uranyl 
compound is 453°; hence the percentage of tartaric acid, using the Yentzke scale, 


F-P 


may be calculated by the formula, 25^16 x^L ^-^ures °* tartaric ac ^ an ^ ma ^ c 

acid may also be analysed by the uranium method, using combined formulae, provided 
the total quantity of the two acids present in the solution be known in terms of 
normal alkali. J. F. B. 


Determination of the Specific Gravity of Very Small Quantities of 
Milk, A. Kreidl and E. Lenk. ( Biochem . Zeitsch ., 1911, 35, 166-168.) — 
When milk is added directly to either benzene or chloroform, none of the fat 
present is dissolved by the solvent, the casein appearing to form a protective 
colloidal coating around the fat globules. The sp. gr. of any milk may, therefore, 
be determined by preparing a mixture of benzene and chloroform having a sp. gr. 
equal to that of the milk under examination, as is ascertained by adding a drop of 
the milk to the mixture. If the sp. grs. of the mixture and the milk be not the same, 
the drop of milk will either float to the surface or sink to the bottom, according as to 
whether it is lighter or heavier than the mixture. When the two sp. grs. coincide, 
the drop of milk will remain suspended in the mixture for a considerable length of 
time, provided that the temperature remains the same, and no fat is dissolved from 
the milk even after several hours* contact. The method may be applied to the 
determination of the sp. gr. of sour milk, and is stated to yield trustworthy results. 

w. p; S. 

Estimation of Starch in Brewers’ Grains, C, Kreuzer. (Zeitsch ges. 
Bramoesen, 1911, 34,277-280, 290-293 ; through Chem, Zentralbl , 1911, II., 307.)—As 
none of the usual methods, such as treatment with malt extract, give accurate results 
in the estimation of the quantity of sbarch remaining in brewers* grains, the following 
iodometric process is proposed : An average sample of the grains is ground as finely 
as possible in a Seek (cutting) mill, and 2*5grms. of the powder are mixed thoroughly 
with 10 c.c. of water. Twenty c.c. of sulphuric acid of sp. gr. 1*7 are then added, with 
stirring, and, after the lapse of fifteen minutes, the mixture is rinsed into a 100 c.c. 
flask with sulphuric acid of sp. gr. 1*3, this acid being used to dilute the whole to a 
volume of 100 c.c. after 5 c.c. of an 8 per cent, phosphotungstic acid solution have 
been added. The contents of the flask are now shaken, Altered through a double 
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filter, and 50 c.c. of the filtrate are cooled in a stoppered 200 c.c. flask to a tempera¬ 
ture of 0° CL Five c.c. of iodine solution are then added, the mixture is shaken, 
again cooled in ice water, 100 c.c. of petroleum spirit cooled to 1° C. are added, the* 
contents of the flask are shaken for one minute, cooled in ice water, and the excess 
of iodine is then estimated by titrating 50 c.c. of the petroleum spirit with thio¬ 
sulphate solution, starch solution being added as an indicator towards the end of the 
titration. The amount of iodine which has combined with the starch in the grains 
may then be calculated, and from this the quantity of starch present is obtained, 
1 c.c.'of iodine solution corresponding with 0*025 grin, of starch. The author 
finds that brewers’ grains of various origin contain from 0*99 to 4*80 per cent, of 
starch. W. P. S. 

Method for the Separation of Starch, and Glycogen. E. Baur and 
E. Polenske. (Unter&uch. Nahr.. Gennssm., Raised. Gesundheitsamte , 1911, 1, 
25-29.)—In the ordinary method of estimating starch in sausages by treatment with 
alcoholic potassium hydroxide solution, the glycogen is precipitated together with 
■the starch, and is weighed with the latter. The following method of separating 
these two substances is given, advantage being taken of the greater solubility of 
glycogen in ammonium sulphate solution: A quantity of about 0-5 grin, of the 
mixed starch and glycogen separated from the material under examination is 
dissolved in 30 c.c. of water, and 11 grms. of finely powdered ammonium sulphate are 
added; the starch is precipitated, and, after the lapse of thirty minutes, is collected 
on a filter, and washed with a solution containing 11 grms. of ammonium sulphate 
in 30c.c. of water. The filtrate, 30 c.c. in volume, is diluted with five times its 
volume of water, and 500 c.c. of alcohol are added; the glycogen thus precipitated 
is collected on a filter, washed with 5 per cent, alcohol, then with absolute alcohol, 
dried at 100° C., and weighed. The starch precipitate is washed with 50 per cent, 
alcohol to remove the ammonium sulphate, then dried at 100° C., and weighed. 

W. P. S. 

Preparation of the Copper Solution used in Bang’s Sugar Titration 
Method. I. Bang. (JBioehem. Zeitsch 1911, 32, 443; through Ghem. Zentralbl ., 
1911, II., 307.)—The thiocyanate solution is .made by dissolving 100 grms, of 
potassium bicarbonate in 1,300 c.c. of water, and then adding the other salts. To 
this solution are added 150 c.c. of a solution containing 166*67 grms. of crystallised 
copper sulphate per litre (c/. Analyst, 1907, 32, 180), W. P. S. 

Estimation of Theobromine and Caffeine. C. Monthule. (Ann. CUm. 
anal. a%ypl t 1911, 16, 137-138.)—The author describes the method in which the 
mixed alkaloids are dissolved in ammonia, silver nitrate is added, and the mixture 
is neutralised exactly with acetic acid. A gelatinous precipitate is thus obtained 
which contains all the theobromine, whilst the caffeine remains in solution. 

Identification of Veronal. A. Jorissen. (J. Fharm. Ghim., 1911, 3, 
478-481.)—Three grms. of potassium hydroxide are fused in a.nickel crucible and 



502 ■ . . ABSTRACTS OF CHEMICAL PAPERS 

0*3 grm. of veronal is added slowly; after being heated for two minutes, the mixture 
is cooled and dissolved in 10 c.c. of water. Five c.c. of this solution are treated with 
a few drops of ferrous sulphate solution, allowed to stand for five minutes, and then 
acidified with hydrochloric acid; a blue precipitate forms gradually if the substance 
under examination be veronal. The remaining 5 c.c. of the solution are acidified 
with sulphuric acid, shaken out. with ether, and the ethereal extract is evaporated ; 
on dissolving the rancid-smelling residue in water and adding a few drops of ferric 
chloride solution, a yellow precipitate is formed. 

Estimation of Organic Substances in Water by Means of Perman¬ 
ganate. H. Noll. (. Zeitseh . angew. Chem 1911, 24, 1508-1518.)—This paper 
relates to an investigation of the reactions taking place when organic substances are 
oxidised with permanganate in the presence of sulphuric acid. W. P. S. 

Estimation of the Volatile Acids in Wine. K. Windisch and T. 
Roettgen. {Zeitseh Untersuch. Nahr. Genussm., 1911, 22, 155-170.)—The authors 
have investigated the conditions governing the distillation of the volatile acids 
present in wine, and, as the result of numerous experiments with wines and aqueous 
solutions of various volatile organic acids, come to the conclusion that in the official 
(German) method for estimating these acids the total quantity of volatile acids 
is found in the prescribed 200 c.c. of distillate only when the wine contains not more 
than 0*2 grm. of the acids. It is not permissible to distil over more than 200 c.c*, 
as the distillate will then contain considerable quantities of lactic acid. If the wine 
under examination contains more than 0*2 grm. per 100 c.c. of volatile acids, it 
should be diluted with an equal volume of water, and the estimation is carried out 
on 50 c.c. of the diluted solution. It is recommended that the steam used in the 
distillation be admitted to the distillation-flask through a tube 4 mm. in diameter 
the lower end of which is bent at a right angle. During the distillation the 
current of steam, etc., should be so regulated that the 50 c.c. of wine in the 
distillation flask are evaporated to 25 c.c., and maintained at this volume until the 
distillation is completed; the steam should be under the lowest possible pressure, 
and about thirty minutes taken for the distillation. At the same time, wine 
distillates always contain some lactic acid, the quantity depending on the amount 
present in the wine, the pressure of the steam, and the volume of the distillate; 
lactic anhydride is more volatile with steam than is lactic acid. The distillation of 
lactic acid is considerably decreased by the use of a still-head filled with glass beads ; 
for instance, a solution containing 1*4825 gnus, of lactic acid per 100 c.c., yielded 
only 0*043^rm. in 100 c.c. of distillate. Only traces of formic acid and aldehyde 
are formed when lactic acid is submitted to steam distillation. W. P. S. 

Portuguese Standards for Wines, Vinegar, and Olive Oil. (Extract 
from the Official Methods of Analysis. {Ann. Falsify 1911, 4, 399-403.)— The 
following limits are given for certain constituents, etc., of wine, vinegar, and 
olive oil: 

Wine .—Total solids, not less than 20 grms. per litre in the case of red wine and 
16 grms. per litre for white wine. Alcohol, 7*5 to 10 per cent. Ash, not less than 
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1*6 grms. per litre. Volatile acidity, not more than 2 grms. per litre, calculated as 
acetic acid; the difference between the total solids and the total acidity (as tartaric 
acid) should be not less than 13 for red wine or 11 for white wine. The ratio of 
the glycerol to alcohol (by weight) varies from 1 : 20 to 1 : 8*5. Wines must not 
contain added glycerol, sucrose, or dextrin, but the presence of traces of copper, 
introduced accidentally, is not considered as adulteration. 

Vinegar .—Wine vinegar must contain at least 4 per cent, of acetic acid and be 
free from mineral acids, added organic acids, poisonous metals, empyreumatic 
substances, etc. 

Olive Oil.- 1 —Sp. gr. at 15° C., 0*915 to 0*918 ; refractive index, 1*4660 to 1*4670; 
the free acid should be not more than 1*6 per cent.; iodine value, 75 to 85; saponifi¬ 
cation value, 182 to 202; solidifying-point, 2° to 4° C. The oil must be free from 
arachidic acid, and not yield reactions for sesame and cottonseed oils. 

W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Chemistry of Anaesthetics. III. : Nitrous Oxide. C. Baskerville and 
R. Stevenson. (/. Ind . Eng . Chem 1911, 3, 579-582.)—The authors give a long 
list of impurities which may be suspected in a cylinder of nitrous oxide, and describe 
the methods in use in their laboratory for the detection of each. Prom an examina- 
^ tion of the contents of several cylinders supplied by American manufacturers, the 
authors feel justified in recommending that nitrous oxide which is to be used for 
anaesthetic purposes should contain at least 95 per cent, of that gas (many com¬ 
mercial samples contain 99 per cent.) and no solids, liquids, combustible organic 
matter, chlorine, or other oxides of nitrogen. The last two impurities may be tested 
for by slowly passing 10 litres (three hours) through silver nitrate and ferrous 
sulphate solutions. 

None of the well-known methods for the determination of nitrous oxide in 
a gaseous mixture of which it is the principal constituent is quite satisfactory. 
Explosion with hydrogen may lead to results fully 2 per cent, below the truth. The 
following method is recommended : A combustion-tube 100 cm. long is packed for 
70 cm. of its length with rolls of copper gauze, one end of the tube being drawn out 
to small bore and connected by rubber to a calcium chloride tube, and this to a 
second similar tube and a bubbler, to show the rate of passage of the gaA The other end 
of the combustion-tube is fitted with a rubber stopper which carries a tee, one limb 
of which connects with a source of pure dry hydrogen, the other with the sample of 
nitrous oxide confined over mercury in a vessel in which it can be measured and its 
pressure and temperature observed. Hydrogen is passed through the combustion-' 
tube at the rate of S or 4 bubbles a second until the copper is completely 
reduced and the calcium chloride tubes have reached a constant temperature. The 
calcium chloride tubes are weighed, replaced in position, the current of hydrogen 
stopped, and about 800 c.c. of the gas sample passed through the combustion-tube 
at the rate of 2 bubbles per second. This requires about an hour. Hydrogen is then 
passed through at the rate of 3 or 4 bubbles a second until all the copper oxide is 
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reduced and all the moisture driven over into the calcium chloride tubes, this 
process requiring about forty-five minutes. The combustion-tube is then ready for 
a second determination, to begin with the passage of the nitrous oxide through the 
tube. A trap is used to catch any mercury and prevent its entrance to the combus¬ 
tion-tube. Since this is a determination of nitrous oxide indirectly by the direct 
determination of the oxygen present, the water from other oxygen compounds and 
also the moisture present in the gas must be subtracted. In the samples examined 
the moisture ranged from 0*13 to GT6 per cent., and no compounds of oxygen other 
than nitrous oxide were detected. Oxygen itself could be detected in every sample, 
but the amount was too small to estimate (less than 0*1 per cent.). G. C. J. 

Direct Estimation of Creatine in Pathological Urine. G. Stanley 
Walpole. (/. Physiol , 1911, 42, 301-308; through Chem. Zentralbl, 1911, II., 394.) 
—The method depends upon the fact that diacetyl reacts with creatine, but not with 
creatinine. Albumin, which also gives a positive reaction, must first be removed by- 
treatment with trichloracetic acid, whilst the influence of the other constituents in 
the urine is eliminated by mating the colorimetric estimation in ’the following 
manner: Two c.c, of the urine under examination are treated with 2 c.c. of a 
saturated solution of sodium carbonate and 3 drops of diacetyl solution, then diluted 
with water to 6 c.c., and heated for one minute in boiling water. At the same time 
four standards for comparison are prepared by adding 0*0 mgrm., 0*2 mgrm., 0*5 
mgrm., and 0*8 mgrm., of creatine to a normal urine. After the whole of the 
solutions have stood for thirty minutes, they are filtered, and the urine under 
examination is treated with a solution of 2 c.c. of normal urine and 2 c,c. of sodium 
carbonate solution diluted to 6 c.c., whilst to each of the standard tubes an addition 
is made of 2 c.c. of the urine under examination and -2 c.c. of sodium carbonate 
solution diluted to 6 c.c. The diacetyl reagent is obtained by distilling 50 c.c. from 
a mixture of 1 gym. of dioxime with 100 c.c, of 20 per cent, sulphuric acid. The 
diacetyl in the distillate cannot be used after a month, owing to the formation of 
products which give with alkali a brown pigment interfering with the reaction. For 
the same reason it is necessary to avoid an excess of diacetyh The reaction is more 
intense in water than in urine, probably owing to the restrictive influence of 
ammonium salts. There is also another substance with a retarding action. This 
is insoluble in ether and may be removed by means of animal charcoal. 

C. A. M. 

Dlhydroxystearic Acid in Good and Poof Soils. 0. Schreiner and 
E. Lathrop. (/. Amer . Ghem . Soc., 1911, 33, 1412-1417.)—The frequent occurrence 
of dihydroxy stearic acid in poor soils has led to the conclusion that it is either a 
principal or contributory factor in infertility, and the following method is recom¬ 
mended for its estimation: Five to 10 pounds of the soil are extracted for twenty- 
four hours with 5 to 10 litres of 2 per cent, caustic soda solution. The supernatant 
extract is syphoned off, acidified with dilute sulphuric acid, filtered and shaken out 
with ether. The ethereal extract is evaporated to small bulk, and the watery residue 
boiled vigorously and filtered hot through a web filter. The filtrate containing the 
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dihydroxystearic acid is allowed to cool and is again extracted with ether, the solution 
being treated as before. The aqueous solution, after evaporation to small volume, 
deposits the acid in star-like clusters of white plates or needles, which melt when 
pure at 99°. One-third of the sixty soils examined showed the presence of the acid, 
but only two of the “good” class contained it. Of the thirty poor soils, just half 
the number contained the compound, which was found in virgin soils as well as in 
those long cultivated. Its distribution is universal throughout the United States. 

H. F. E. H. 

Quantitative Estimation of Volatile Fatty Acids in Fseces. R. S. 
McCaughey. (Zeits. ‘physiol. Chem ., 1911, 72, 140-150; through Chem. Zentralbl 
1911, IX., 643.)—The vacuum steam distillation method of Welde is fairly accurate 
for the estimation of free volatile fatty acids if a correction be made in titrating for 
the error introduced by the large volume of liquid and the action of carbon dioxide. 
For the estimation of total acidity, however, Welde’s method is not very suitable. 
The hydroiysable substances contained in the faeces must be removed before distilling 
with phosphoric acid. The author extracts the fseces with boiling alcohol, makes the 
alcoholic extract alkaline with N. sodium hydroxide, and evaporates it to dryness on 
the water-bath. The residue is taken up with water, phosphoric acid is added, and 
the mixture is distilled with steam under vacuum. The distillate is measured and 
titrated with ^ sodium hydroxide, using phenolphthalein as an indicator. From the 
number of c.c. used is deducted the correction necessary for the presence of carbon 
dioxide and the volatility of the phosphoric acid. This amounts to about 1 c.c. of ^ 
sodium hydroxide per 1,400 to 1,500 c.c. of distillate. J. F. B. 

Bacteriological Examination of Honey. A. Sartory and E, Moreau. 

{Ann. Falsi/., 1911, 4, 259-263.)—The following micro-organisms were found in 
various samples of honey: Bacteria: Bacillus subiilis , B. megaterium , B. cerophylhcs, 
Sarcina lutea, Micrococcus radiatns, 'Staphylococcus pyogenes, and Friedlander’s Pneumo- 
bacillus : moulds and yeasts: Penicillium glaucum , Bhizopus nigrans, Saccharomyces- 
cerevisicB , Mucor racemosus, Aspergillus gracilis , and Sterigmatocystes nigra. A new 
bacillus was also discovered which yielded golden-yellow colonies on plate cultures; 
it liquefied gelatine, the liquid portion being covered with a yellow skin. The authors 
place this bacillus between B . luteus Flilgge and B. flams MacA 

Preparation of Menthylglyeuronic Acid. I. Bang, (Biochem. Zeitsch 
1911, 32, 445 ; through Chem. Zentralbl 1911, II., 307.)—The urine of rabbits, after 
administration of menthol, is one-half saturated with ammonium sulphate, boiled, 
and filtered. Ammonium menthylglycuronate separates out quantitatively on cooling i 
the filtrate, and the acid itself may be obtained by treating the ammonium salt with 
acidified water or alcohol. W. P. S. 

Germicidal and Insecticidal Values of Different Soaps, with or without 
Associated Active Agents, H. C. Hamilton, (/- Ind. and Eng. Chem., 1911, 3, 
582-584.)—The insecticidal value of soap alone is considerable, while its germicidal 



506 


ABSTRACTS OF CHEMICAL PAPERS 

value is small. The nature of the glyceride present has some effect, since linseed-oil 
soap is found to have a greater germicidal action than cotton-oil soap (1: 300 dilution 
of the former equal to 1: 200 dilution of the latter, using the Bideal-Walker method). 
Further tests showed that cocoanut-oil soap has the highest value as a germicide, a 
dilution of 1: 40 killing the Btyphoszis (twenty-four-hour culture) at 20° C. in five 
minutes, while a dilution of only 1: 20 was required in the case of castor- and olive- 
oil soaps to produce the same results. Insecticidal tests, using the bed-bug, Cimex 
leotularius , as the experimental organism, showed that little difference exists in the 
action of the potassium soaps of the different glycerides. The same soaps mixed with 
a high-boiling tar acid and caustic potash yielded some unexpected results, as shown 
in the following table. In each case the ingredients of the mixtures were present in 
equal proportions, and the specified dilutions are for each ingredient. The heading 
“ coefficient ” signifies the number of times the preparation can be . diluted, as 
compared with carbolic acid: 

Olive-Oil Soap. 


Combination. 

Effective Dilution. 

Coefficients. 

Germicidal. 

Insecticidal. 

„ 

Germicidal. 

Insecticidal. 

Soap alone 

1:20 

1:100 

0-17 

5'0 

Soap 4-cresylic acid ... 

1: 500 

1:300 

4-0 

15-0 

Soap+alkali ... 

1:1100 

1:50 

9-0 

2-5 

Soap-bcresylic acid + alkali ... 

1:1000 

1:300 

8-3 

50 


CoCOANUT-OlL 

Soap. 



Soap alone 

1 40 

1:100 i 

0-33 

5-0 

Soap 4- cresylic acid . 

1 1000 

1:100 i 

8-3 

5-0 

Soap + alkali ... 

1 1100 

1:200 1 

9-0 

10-0 

Soap + cresylic acid+alkali ... 

1 1000 

1:300 

8-3 

15-0 

Cresylic acid + alkali ... 

1 400 

1:25 

3-3 

1-25 

Alkali (BOH) alone ... 

! 1 1200 i 

1:25 

10-0 

1-25 


The above results show that the 3. typhosus is very susceptible to the germicidal 
action of caustic potash. 

A point of importance is the effect of hydrolysis on the germicidal value of the 
soap solution. A freshly made dilution of 1:300 of an olive-oil soap with cresylic 
acid killed the test-organism under the above-specified conditions in less than one 
minute, while after standing eighteen hours the same dilution required between three 
and four minutes to produce this effect. A. R, T. 

Detection of Poisonous Ricinus Constituents in Fodder-Stuffs. W. Mooser. 

(Landw. Vers.-S tat, 75, 107-134; through Chem. Zentmlbl , 1911, II., 638-639.)—By 
the intravenous injection of ricin into rabbits, the author has prepared an antiricin 
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serum which serves as a precipitation reagent for the detection of Bicinus poison in 
fodder-stuffs, due to the presence of castor-oil seeds. Other bodies besides ricin are 
•capable of giving a precipitate with the antiserum; for instance, arachin, a con¬ 
stituent of earth nut meal. But, since these bodies are soluble in alcohol, whilst ricin 
is insoluble in that medium, it is possible to eliminate the interfering substances. 
The procedure for the detection of ricin is as follows : Ten grms. of the suspected 
fodder are digested for twenty-four hours at 37° C. with 100 c.c. of pure glycerol, the 
extract is filtered and poured into about ten times its volume of a mixture of equal 
parts of alcohol and ether. The precipitate is filtered off, washed first with alcohol 
and then with ether, and dried at 37° C.; it is then stirred up with about 20 c.c. of 
10 per cent, sodium chloride solution, and further digested with 100 c.c. of salt 
•solution in the thermostat, the volume being finally made up to 200 c.c. before filtra¬ 
tion. One c.c. of the clear filtrate is treated with 0T c.c. of the active serum, the 
latter being allowed to remain on the surface of the liquid, and the whole is placed 
in the thermostat for several hours. If ricin be present a precipitate or turbidity is 
produced. Only the poisonous principles of the castor-oil seed show the reaction ; 
-the presence of the harmless constituents has no effect. Meissner’s statement that 
the poisonous principle of the seeds becomes inactive under the action of moist heat 
at 90° O., and is destroyed by dry heat at 130° C., is not confirmed by the authors. 

J. F. B. 

ORGANIC ANALYSIS. 

Detection and Estimation of Methyl and Ethyl Alcohols and Formic 
Acid. R. F. Bacon. ( Circular , U.S . Dept of Agriculture , 1911.)—Substances 
containing small quantities of alcohol, or dilute solutions of alcohol, may be treated 
for the concentration of the contained spirit by distilling the material after first 
dissolving in them a considerable quantity of calcium or sodium chloride, and 
are-distilling the distillate after again adding salt. A concentration of ten times and 
a resulting solution containing 2 to 4 per cent, of alcohol may thus be obtained. The 
material should be neutralised, using phenolphthaleln as indicator, before distilling. 
The sp. gr. and Zeiss immersion-refraetometer reading are then determined, an 
.agreement between these tests as to the amount of alcohol being evidence of the 
identity of the alcohol with ethyl alcohol. This result is confirmed by preparing the 
•ester of paranitrobenzoic acid (Baumann-Schotten method) or of benzoic acid. To 
the solution a slight excess of paranifcrobenzoyl chloride and an equivalent amount 
of sodium hydroxide are added. The liquid is shaken till the odour of the chloride 
disappears. The ester is a crystalline substance melting at 57° C, The benzoyl 
ester, prepared similarly with benzoyl chloride, is obtained quantitatively, and. may* 
he recognised by its odour and its b.-pt, (212° 0,). Ethyl alcohol may be detected 
•by the iodoform reaction and the production of ethyl benzoate. Methyl benzoate 
has a similar odour, but does not give the iodoform reaction. 

Methyl alcohol may be detected by distilling 100 c.c. of liquid with 5 to 8 grms, 
of chromic acid, and testing the first 10 c.c. of distillate for formaldehyde by the 
usual methods. If other oxidisable substances are present the material is neutralised 
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and one-third distilled, the distillate being oxidised as described. One part of the 
alcohol in 100,000 parts of water can thus be detected, and smaller amounts by 
previous concentration. If it is required to detect the alcohol in ethyl alcohol, the 
liquid is first diluted to 30 per cent, strength, and then oxidised after distillation. 

Formic acid may be detected by its reduction to formaldehyde with magnesium. 
The solution i§ strongly acidified with phosphoric acid and one-third distilled. 
Dilute sulphuric acid and magnesium filings are added to the distillate, a vigorous 
evolution of hydrogen taking place. According to the amount of formic acid present, 
a reaction for the aldehyde will be obtainable in from five minutes to one hour. 
Formic acid is determined by distilling the, solution containing it with phosphoric 
acid until the distillate is no longer acid. The distillate is evaporated after neutral¬ 
isation, if necessary, to convenient volume, and an excess of platinum chloride and 
acetic acid equal to 1 to 2 c.c. of glacial acid for less than 1 grm. formic acid are 
added. The mixture is then boiled under a reflux-condenser for one hour, and the 
reduced platinum collected and weighed, when Pt x 0*472 = formic acid. 

A. R. T. 

Separation and Estimation of Ammonia and Pyridine. M. Delepine and 
EL Sornet. (BulLSoc. Chim ., 1911, [iv.], 9, 706-710.)—The authors have established 
that ammonia may be separated from pyridine by a modification of the method 
proposed by Francis for its separation from volatile amines. The ammonia is 
precipitated in combination with mercuric oxide, the amines remaining in the filtrate 
and the ammonia being liberated by distilling the mercury precipitate either with 
potassium iodide or with sodium thiosulphate. The mixture of ammonia and 
pyridine, in combination with a slight excess of hydrochloric acid, is first obtained 
from the sample by distillation. To this solution are added in the order named: 
50 to 100 o.c. of a solution of mercuric chloride (30 grms. per litre), 30 && of sodium 
carbonate (200 grms. per litre), 5 to 10 c.c. of sodium hydroxide (400 grms. per litre). 
A precipitate is formed, the liquid is made up to a known volume (500 c.c. or 1 litre) 
and allowed to settle. An aliquot portion (eight or nine-tenths) of. the liquid is 
filtered rapidly, and the pyridine is distilled oil in 150 c.c. of distillate, being collected 
in presence of hydrochloric acid. A slight excess of gold chloride, is added, and the 
excess of the reagent, after evaporation, is removed from the pyridine aurichloride 
by means of anhydrous ether free from aldehyde. If evaporation be insufficient the 
pyridine compound yields some of its gold chloride to the ether, whereas if heating 
be continued too long some of the excess of gold chloride becomes insoluble in ether. 
Good results are obtained by evaporating the liquid to a small bulk on the water- 
bath and completing the evaporation by exposure in the vacuum desiccator for some 
days. Platinic chloride is more convenient than gold chloride, since the liquid may 
then be evaporated without danger. The excess of the reagent is removed by treat¬ 
ment in the cold with a mixture of 1 part of absolute alcohol and 3 parts of dry ether. 
The residue of pyridine platinichloride is incinerated. 

For the estimation of the ammonia, the mercury precipitate is washed three or 
four times on the filter with a liquid containing 10 grms. of sodium carbonate and 
10 grms. of sodium hydroxide per litre. The filter and precipitate are then trans- 



OBGANIC ANALYSIS 


509 


ferred with water to a distillation flask, 50 e.c. of a solution of thiosulphate (200 grms. 
per litre) are added, 200 e.c. of distillate are collected in an excess of hydrochloric 
acid, and the solution is evaporated on the water-bath in a glass vessel, the residue 
being dried at 105° 0. and weighed as ammonium chloride. J. F. B. 

Estimation of Caoutchouc as Tetrabromide. D. Spence and J, C. Gal- 
letly. (Le Caout et la Guttapercha , 1911, 8, 5313-5316.)—Having shown (Analyst, 
1911, 361) that the decomposition of caoutchouc tetrabromide by nitric acid involves 
a serious error, the authors advocate the following procedure : From 0*1 to 0*5 grm. 
of the tetrabromide is weighed out in a platinum crucible, and intimately mixed with 
1 grm. of sodium carbonate, the amount of halogen in which has been previously 
determined. The whole is covered with a layer of fusion, mixture sufficient to prevent 
any loss of hydrobromic acid during the combustion. The crucible is heated gently 
and gradually for half an hour up to a red heat; the contents should never be allowed 
to fuse completely. After cooling, the mass is dissolved in water, the solution is 
.filtered, and the halogen is estimated gravimetrically. The combustion may be 
carried out equally well by‘ using sodium carbonate alone instead of the fusion 
mixture. Under certain conditions the results tend to be slightly too high, owing to the 
presence of some silver salt which remains undecomposed if the solution to be 
precipitated is merely acidified with nitric acid; it is necessary, therefore, to add a con-, ;; 
siderable excess of nitric acid and to precipitate the bromide in a strongly acid 
solution. The caoutchouc tetrabromide should be reduced to powder in order to 
obtain a uniform and intimate mixture with the alkali; it is desirable that not less 
than 0*3 to 0*4 grm. be weighed out for analysis. A temperature corresponding to that 
of incipient fusion with sodium carbonate alone gives the best results in practice, 
this being sufficient to decompose all traces of organic matter tending to make the 
results too high; an excessive temperature leads to low results. J. F. B. 

Estimation of Halogens in Organic Compounds, T. St Warunis. ( Ghem. 
Zeity 1911, 35, 906-907.)—The author describes the following method for the estima¬ 
tion of halogens in organic compounds: 0*2 to 0-3 grm. of the* finely powdered 
substance is stirred up in a nickel crucible with a mixture of 10 grms. of powdered 
potassium hydroxide and 5 grms. of sodium peroxide, some of the mixture being 
placed as a covering layer on the top of the portion containing the organic substance. 
The crucible is covered and placed in a drying oven at a temperature not exceeding 
85° C. until the contents have caked together. The crucible is then heated at first 
with a very small flame, the heat being increased as fusion proceeds. After the melt has 
cooled it is dissolved in water, and dilute nitric acid is added drop by drop until 
the solution is acid, care being taken to avoid a rise of temperature. The liquid is 
filtered, and the halogen is estimated either gravimetrically or volumetrically by 
means of silver nitrate. In the case of iodo compounds a little iodate may be formed, 
in which case it is advisable to add sulphurous acid to the solution of the melt. The 
method is rapid and gives accurate results in the case of solid and not very volatile 
halogen compounds; in the case of nitrogenous substances there appears to be no 
danger of the formation of cyanide. p, B. 
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Estimation of Lecithin. C. Virchow. {Chem. ZeiL, 1911, 35, 913-914.)— 
The following method is stated to yield accurate results and to be more convenient 
and satisfactory in it's manipulation than the methods hitherto employed : The main 
feature consists in the treament by which the filtration of the ethereal solution of the 
lecithin is accelerated; the portion of the extract, which is insoluble in ether, is no 
longer of a slimy consistence, and a clear filtrate is obtained. One grm. of the 
lecithin preparation is placed in a narrow-necked flask of about 20 c.c. capacity and 
boiled with three successive quantities of 10 c.c. of absolute alcohol. The alcoholic 
extracts are filtered into a weighed flask, and the insoluble portion is washed with 
alcohol so that the volume of the total filtrate is about 60 c.c,; this alcoholic extract 
is evaporated, the residue is dried, weighed, and then extracted with three successive 
quantities of 10 c.c. of ether. The ethereal solution is filtered through asbestos, the 
insoluble portion is washed three times with ether, and the united filtrates and 
washings are evaporated. After being weighed, the dry residue is dissolved in fuming 
nitric acid, the solution is transferred to a platinum crucible, and evaporated to 
dryness. One grm. of anhydrous sodium carbonate is now added, then 5 grms. of a 
mixture consisting of 2 parts of potassium nitrate and 1 part of crystallised sodium 
carbonate, and the contents of the crucible are fused. The fused mass is dissolved 
in water, acidified with hydrochloric acid, then neutralised with ammonia, and 
the phosphoric acid is estimated by the magnesia method in the usual way. 

W. P. S. 

Lecithin. R. Cohn. (Zeitsch, offentl. Chem 1911, 17, 203-217; through Chem. 
ZentralbL, 1911,11., 304-305.)—The author has investigated the conditions governing 
the extraction of lecithin from substances containing it. That lecithin cannot be 
extracted completely by ether from yolk of egg, etc., is due to the adsorption of 
lecithin by the albumin. Cold alcohol extracts the whole of the lecithin, and there 
is no necessity to use hot alcohol, as further treatment with the latter only removes 
very small quantities of substances (phosphatides) which are insoluble in cold alcohol. 
There does not appear to be any chemical combination between the lecithin and the 
albumin. It is jipt possible to extract the whole of the lecithin by means of ether, 
alcohol, or other solvent, when the original material has been heated. For the estima¬ 
tion of lecithin in preparations containing added phosphoric or glycerophosphoric 
acids, the sample is extracted first with ether and then with alcohol; the alcohol 
extract must next be extracted with chloroform, which dissolves the lecithin from 
quantities of the above-mentioned acids which are found in the alcoholic extract. 
The nitrogen-content of the alcoholic extract should also be estimated in order to 
prove the actual presence of lecithin ; if this substance be present alone the ratio of 
nitrogen to phosphorus will be approximately 1:1. W. P. S. 

Estimation of Naphthalene in Crude Coal Gas. A. Albrecht and 
F. Muller. (J- fur Gasbeleuchtung , 1911, 54, 592-594; through Chem. ZentralbL, 
1911, II., 498.)—Rutten’s picric acid method, which usually gives excellent results, is 
not suitable for crude coal gas, with which it yields too low values. With regard to 
other methods, experiments showed that only the purification of the gas* with 
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sulphuric acid and with alkali solution is applicable. Traces of tar left behind do not 
interfere with the sharpness of the change of colour. All rubber tubing employed 
should be old and as short as possible. Estimations of the naphthalene in the coal 
gas from horizontal and upright Retorts indicated that the higher proportion in the 
latter is due to the higher temperature at which the gas leaves the retort. The three 
kinds of coal tried yielded gas containing practically the same amounts of naphthalene 
(cf. Analyst, 1910,35,74). # G. A. M. 

Characteristics of Conifer Fatty Oils. C. Grimme. {Ohm. Zeit 1911, 
35,i 925-927.)—With the exception of Pinus Gerardiana , which is a commercial 
product from the East Indies, the whole of the seeds examined were obtained from 
European plants. The results are summarised in the following table: 

Oils. 


Seeds of— 

Yield of Oil. 

d 

s, 

% 

u 

o 

xn 

Solidification 

Point. 

d 

CO 

V 

M 

Acid Value. 

Saponification 

Value. 

• 

Iodine Value 
(Wija). 

Fatty Acids. 

'a 

0 

Unsaponi fiable 
Matter. 

Pinus sylvestris . 

P. moniana . 

P.cembra... . 

P.picea .. . 

P. abies ... .i 

P.pinea ... .. 

P. Gerardiana ... ' 

Cupressus sempervirms ... 
Thuja ocddentalis ... 

% 

32*1 

29*6 

35*7 

32*8 

31*6 

21*8 

30*7 

10*8 

15*0 

0*9326 

0*9318 

0*9316 

0*9268 

0*9312 

0*9326 

0*9307 

0*9320 

0*9298 

°c. 

-28 to -29 
- 25 to - 26 
-20 to-21 
-25 to-26 
-26 
-22 
-17 

- 4 

- 8 

1*4704 

1*4698 

1*4710 

1*487.9 

1*4742 

1*4685 

1*4679 

1*4857 

1*4795 

. 

0*8 

0*8 

0*3 

5*2 

0*9 

4*2 

1*6 

2*3 

2*1 

189*8 

189*6 

188*0 

190*5 

192*0 

192*6 

191*3 

188*6 

186*7 

147*1 

145*7 

156*3 

120*9 

120*5 

120*9 

118*3 

135*1 

154*8 

% 

91*48 

91*34 

92*26 

89*75 

91*51 

91*52 

91*46 

91*58 

89*90 

y 

10*32 1 
10*32 
10*25 
10*36 
10*44 
10*28 
10*36 
10*30 
10*32 

% 

2*06 

2*18 

0*92 

3*43 

.1*53 

1*62 

1*64 

2*06 

3*22 


Fatty Acids. 


Seeds of — 

. ... .. - . 

Melting-Point. 

Solidification 

Point. 

[5r W>C. 

Neutral¬ 

isation 

Value. 

Iodine 

Value, 

Mean 

Molecular 

Weight. 


°C. 

°c. 





Pirns sylvestris ... 

- 10 

- 7 to - 8 

1*4626 

191*3 

153*6 

293*3 

P. moniana ... 

0 

■ - 4 . 

1*4634 

’191*2 

150*5 

293*4 

P.cembra... ... 

! - 9 

-11 - 

1*4607 

189*0 

.158-0 

296*8 

P.picea ... 

! -11 to-13 

-15 to -16 

1*4875 

192*1 

121-6 

298*8 

P. abies ... 

! -12 to-16 

-17 to -19 

1*4672 

190*4 

121-8 

301*5 

P.pinea ... 

-15 to-16 

-19 

1*4636 

194*3 

120-8 

288*7 

P. Ger&rdiana . 

0 

- 3 

1 *4613 

196*7 

126-0 

285*2 

Cupressus sempervirms ... 

4 to 5 

1 

1*4795 

193*0 

142-1 

290*7 

Thuja occidentcdis 

-3 

1 -7 to -8 

1*4736 

185*7 

155-7 

302*1 


All the oils had aromatic odours and possessed strong drying properties. The 
oil from P. cembra contained palmitic, oleic, linolic, and hydroxy acids, with traces 
of myristic acid. The oils of P. pic&a and P, abies are known in commerce as pitch- 
tree oil and pinaster (or red pine-seed) oil respectively. C, A. M. 
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Examination Of Coprah. ( Chem . Rev. Fett - u. Harz-lnd ., 1911, 18, 195-196.)— 
In order to obtain uniformity in the analytical results the following process of 
analysis has been agreed upon and tested by the Association of German Oil-Millers : 
The commercial samples of coprah, weighing about 2 kilos., are broken in half, and 
only half of each used for the analysis. These portions are broken by hand into 
pieces about the size of a nut, which are then crushed in a mill so constructed 
that it yields small fragments without causing any separation of oil. About 
500 grms. of the thoroughly mixed material are now introduced into a flask provided 
with a ground-in stopper. Ten grms. are weighed and placed in a filter-paper 
cartridge, any oil that exudes during the weighing being taken up with a plug of 
cotton-wool, which is also introduced into the cartridge. The latter is extracted 
beneath a reflux condenser with petroleum spirit (with a boiling-point up to 60° C.) 
in a Soxhlet apparatus, the highest point of the siphon tube of which is only 1 cm. 
above the top of the cartridge. The extraction is continued for four hours, the 
temperature of the water-bath being meanwhile not allowed to exceed 75° G., after 
which the cartridge is removed from the apparatus, and, after expression of as much 
of the solvent as possible by means of a glass rod, is dried for half an hour in a hot- 
water oven. Its contents are then ground up with quartz sand, replaced in the 
cartridge, and again extracted for two hours. Provided that the material has been 
sufficiently finely ground, a second grinding-up and third extraction are unnecessary. 
The solvent is evaporated from the united extracts, and the residue of oil dried in the 
oven at 105° to 106° C. and weighed. C. A. M. 

[The essential part of this process appears to be the fine grinding of the sample 
after* the bulk of the oil has been extracted by the solvent and completion of the 
process by further extraction of the fine powder. The necessity for this has long 
been recognised in England, and is enjoined for the analysis of all agricultural 
feeding stuffs in the official regulations of the English Board of Agriculture and 
Fisheries.— Ed.] 


NeatS-Foot Oil. W. Fahrion. ([Collegium , 1911, 209-212 ; through Chem . 
Zentmlhh, 1911, II., 397-398.) —Eleven samples of commercial neats-foot oil and five 
samples of bone oil gave the following values: 



Acid Value.' 

Saponification 

Value. 

Heimer Value. 

! ; 

Iodine Value. 

Melting-Point 

of 

Fatty Acids. 

Mean Molecular 
Weight of 
Fatty Acids, , 

Neats-foot oil ... 

2*4 to 10 

189 to 197-6 

i 

94-7 to 95-6 

59-7 to 85’2 

■° C. 

21 to 37 

| 

276-4 to 288-6 

Bone oil 

2*4 to 9 

186-7 to 196-1 

95 and 95 "7 

67-4 to 79-8 

13 to 34 

279-0 to 294-8 


Since the fluidity in the presence of cold is reduced by a rise in the acid value, the 
author advocates the adoption of 6 ( = 3 per cent, of oleic acid) as the highest limit 
for the acid value of neats-foot oil. The saponification value recorded by different 
observers for pure oils ranges from 194 to 199, and only in the case of commercial 
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samples does it fall as low as 189. Holds and Stange found ten samples with iodine 
values of 78-3 to 85*2 to be adulterated. This value may be raised a few units by 
subjecting the oil to cold. The mean molecular weight of the fatty acids ought not 
to be outside the limits of 275 and 284, and their melting-point should be as low as 
possible. Ror the detection of vegetable oils, valuable information is afforded by a 
determination of the iodine value of the liquid fatty acids. Thus, three samples of 
neats-foot oil gave liquid fatty acids with iodine values of 94*9, 96*9, and 92*7, whilst 
in the case of one which was undoubtedly adulterated the corresponding value 
was 105*4. 0. A. M. 

Estimation of Nitric Nitrogen in Gun Cotton, Nitroglycerine, and the 
Like. H. Pellet. (Ann. Ghim. anal . appl, 1911, 16, 294-296.) —In handling nitro¬ 
glycerine and some other products it is necessary to proceed rather differently to 
' Schloesing's original method in order to avoid too rapid action. The acid solution 
of ferrous sulphate is boiled in the flask to expel air from the apparatus, and the 
nitroglycerine in more or less dilute solution is then added at any desired rate. 
{Gf. Analyst, 1911, 243.) G. 0. C 

Composition of Soya-Bean Oil. S. Keimatsu. (Chem. Zeil, 1911, 35, 
839-840.)—The oil examined gave the following analytical values : Sp. gr. at 15° C., 
0*9265; viscosity (Engler) at 20° C., 8*9 to 9*0; melting-point, -7° to - 8° C.; 
solidification-point, -15° to -16° G.; saponification value, 190; iodine value, 132 to 
135; melting-point of fatty acids, 23° to 24° 0.; and solidification-point of fatty 
acids, 16° to 17° C. It contained about 12 per cent, of saturated fatty acids, chiefly 
stearic and palmitic acids, and about 80 per cent, of unsaturated fatty acids, about 
half of which consisted of an acid isomeric with linolic acid, and yielding a hydroxy 
acid melting at 158° to 159° 0. They also contained ordinary linolic acid (yielding 
satavic acid melting at 173° to 175° 0.) and oleic acid (with a dihydroxy acid melting 
at 126° to 127° 0.). Together these two acids formed about 15 per cent, of the 
unsaturated fatty acids. The unsaponifiable matter contained 0*2 per cent, of 
phytosterol, in which no stigmasterol could be detected. (Of. Analyst, 1911^ 358.) 

C. A. M. 

Detection of Hydrocarbon and Resin Oils in other Oils. A, E. Outer- 
bridge, jun. (Chem. Eng., 1911, 14, 347-348.)—The author has observed that 
both fluorescent and de-bloomed mineral oils, and also resin oils, are so affected by 
the ordinary enclosed electric-arc light as to have this fluorescence enormously 
increased, rendering it possible to detect the presence of these adulterants in linseed 
or other non-fluorescent oils, even if present to the extent of only 0*1 per cent. If 
the plain glass cover of this light fits well, the air inside is rarefied and a faint 
reddish light is-given out. In the path of these rays the above phenomena are 
produced. Standards may be prepared and the amount of adulteration of non- 
fluorescent oils determined by means of the fluorescent scale thus obtained. 

A. R. T. 
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Estimation of Ketones in Essential Oils. E. K. Nelson. (/. Ind. and 
Bug . Ghem. 1911, 3, 588-589.)—One to 2 grms. of the substance are heated in a 
water-bath under a reflux condenser with 35 e.c. of hydroxylamine reagent (prepared 
by dissolving 20 grms. hydroxylamine hydrochloride in 30 c.c. water, and adding 
125 c.c. of alcohol free from aldehydes) and 2 grms. of sodium bicarbonate, and the 
liquid cooled, made acid by the addition of 6 c.c. of strong hydrochloric acid through 
the condenser, and the whole diluted with water to 500 c.c. The solution is filtered,, 
and an aliquot part of the solution neutralised with f caustic soda to methyl-orange. 
The excess of hydroxylamine is then titrated with ^ caustic soda - and phenol- 
phthalein. The results are fairly satisfactory, showing a percentage equal to about 
96 to 102, as compared with theory, with most ketones except fenchone, with which 
low results (86 per cent.) were obtained. The method serves for the assay of oils- 
containing carvone, camphor, pulegone, and thujone as the chief constituent. (Gf. 
H. E. Burgess, Analyst, 1903, 29, 78.) A. B. T. 

Use of Triketohydrindene Hydrate for the Detection of Proteins and 
thmr Derivatives. E. Abderhalden and H. Schmidt. (Zeitsch. physiol Chem^ 
1911,72, 3748; through C%era. Zentralbl, 1911, II., 640-641.)—Triketohydrindene 
hydrate (Buhemann, J. Ghem, Soc 1910, 97, 2025) gives a blue coloration with 
a-amino acids, polypeptides, peptones and proteins. Exceptions are—proline,. 
hydroxyproline, and pyrrolidone carboxylic acid, A blue coloration is only formed 
when a free amino group and a free carboxyl group are present simultaneously. 
For carrying out the test a solution of 0 4 1 grm. of the reagent in 300 c.c. of water 
is employed; 1 to 2 drops of this reagent are added to 1 c.c. of the liquid to be 
tested, and the mixture is heated to boiling. The liquid to be tested must have 
a neutral reaction. Glycocoll and alanine show a perceptible reaction at a dilution 
of 1:10,000; tyrosine at 1; 5,000. Urine always gives a positive reaction; blood,, 
from which the proteins have been removed by ferric hydroxide, reacts in nearly 
all cases, owing to the presence of products of proteolysis. By means of the method 
of titration in presence of formaldehyde, the authors have been able to prove the 
presence of amino nitrogen in blood deprived of its proteins; amino acids could not* 
however, be isolated. J. E. B. 

An Inner Anhydride Reaction of Proteins. B. Bardach. (Ghem. Zeit. 
1911, 35, 934.)—A reaction for inner anhydrides and groups capable of forming 
anhydrides has been described previously by the author (Analyst, 1909, ‘34, 326; 
1911, 458). The fine, needle-like crystals obtained in the test consist of pure 
iodoform ; proteins, such as peptone, gelatin, etc., possessing the property of causing 
iodoform to crystallise from its solution in the form of needles instead of the usual 
hexagonal prisms. This change in the crystalline form of iodoform by proteins 
rakes place when an alcoholic solution of iodoform is mixed with a protein solution,, 
and also when the protein has been treated previously with- iodine. The effect on 
the iodoform is not due to the colloidal nature of the proteins, as colloidal solutions 
of silica, sulphur, and starch do not behave in a similar way, but is probably owing 
to the presence of the complex—00—O—in the protein molecule. In general, the 
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reaction may be used for the, detection of aromatic inner anhydrides, aromatic 
hydroxy acids with long side-chains, and aromatic polyhydroxy-ketones. It is 
possible to distinguish these hydroxy-acids from phenols by using the test in con¬ 
junction with Millon’s reagent; a positive result with the latter and a negative 
reaction for anhydrides indicates the presence of phenols, W. P, S. 


Electrometric Method for the Estimation of the Aeidity of Tan Liquors. 
Part II. J. T. Wood, H. J. S. Sand, and D. J. Law. (/. Soc . Chem. Ind., 1911, 
30, 872-877.) —In the first description of this method (Analyst, 1911, 121) several 


details were left open, notably the form of hydro¬ 
gen electrode most suitable for the purpose. After 
trying other forms, the authors recommend the 
electrode here illustrated, which combines rigidity 
with rapidity of saturation and ease of manipula¬ 
tion. 

The platinum plate consists of a piece of very 
thin foil which is wrapped round a cylindrical 
body of glass, A, and is held to the latter by some 
platinum wire, which passes through the glass and 
up the stem, E, where it is continued in the copper 
wire, B, the platinum wire, 0, and finally in the 
terminal D. The stem, E, is fused in the manner 
depicted into a wider glass tube,E which can be 
connected to the rubber supply-tube, H, for the 
hydrogen. The tube, F, ends a short way above 
the platinum foil, and over it is slipped the tube, 
G, which is just wide enough to allow it to slide 
up and down F readily. A piece of thick-walled 
rubber tube, R, holds G firmly, and F sufficiently 
to keep G in position without hindering it from 
being pushed up and down when desired. During 
the operation of platinising, G is pushed up com¬ 
pletely. While the electrode is in use, G is ad¬ 



justed to be a few mm. above the bottom of the foil, thus allowing the latter to 
dip into the liquid by this amount, whereas during the time the electrode is left 
filled with hydrogen when not in use, G is pulled down as far as possible, and at the 


same time the rubber delivery-tube, H, is clipped as close to the electrode as possible. 
The dimensions of the cylinder of platinum foil are 16 to 20 mm. high by 11 mm. 
diameter. The electrode is conveniently suspended from a ring fixed to the burette- 
stand by a piece of string, so as to be a few mm. above the bottom of the beaker 


containing the liquor to be titrated, which is then stirred by hand by the electrode 
itself- A solution of gallotannic acid may be neutralised completely with alkali 
without any appreciable darkening when the hydrogen electrode is employed, as 


the escaping gas hinders oxidation, whereas oxidation and darkening always occur; 
at the neutral point during ordinary titration and the degree of oxidation affects ; 
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consumption of alkali. Unlike ordinary indicators, the hydrogen electrode is un¬ 
affected by large quantities of protein matter such as may be present in tan liquors. 

The voltmeter attached to the potentiometer box gives readings to one-fifth 
centivolt. Seeing that other sources of error, such as contact potential, are greater 
than the error of reading the potentiometer, this is quicker and more convenient than 
the method in which the slide wire is used. Hydrogen voltages determined for 
various pure acids occurring in tan liquors are given, and the differences between 
calculated and experimentally determined values do not exceed 1 centivolt in any 
case except that of lactic acid, where the difference is 2-1 centivolts. Noyes, in his 
paper on the theory of indicators (Analyst, 1910, 35, 415),. recommends that the 
ratio between the hydrion concentration corresponding to the correct neutralisation 
of an acid and that shown by the indicator employed in the titration should, if 
possible, be kept within the limits 3*5 and 1/3*5. Translating this into terms of the 
electrometric method, this would require an accuracy of ± 3*1 centivolt, which it is 
shown is attainable. G. C. J. 

Use of Nickel Hydroxide in Tannin Estimation* P. Singh. (/. Soc, 
jGhem, Ind, } 1911, 30, 936-937.)«—In a preliminary note the author proposes the 
substitution of nickel hydroxide for hide-powder in tannin determinations.’ The 
preliminary operations are carried out as in the hide-powder method. One hundred 
c.c. of the optically-clear tannin liquor are shaken with about 100 c.c. of a paste-like 
mass of freshly prepared nickel hydroxide (washed free from alkali and sulphate) 
made by suspending this reagent in water. After thorough shaking, the mixture 
is made up to 250 c.c., and filtered, when the filtrate is quite clear and gives no 
tannin reaction. Fifty c.c. of this filtrate are then evaporated, dried, and the residue 
weighed. The non-tannins are calculated on 100 e.e. of the original liquor. Experi¬ 
ments show that the reagent can be employed with all kinds of tanning materials. 
A large number of analyses are given, and the results shown in comparison with the 
standard (hide-powder) method. A. R. T. 

INORGANIC ANALYSIS. 

Some Uses of Amalgamated Aluminium in Chemical Analysis. E. Kohn- 
Abrest. (Bull Assoc, Ghim . Suer, Dist>, 1911, 28, 938-943; through Ghem, Zentralbl ., 
1911, II., 302.)—Tannin is precipitated from its solution by the action of aluminium 
slightly coated (amalgamated) with mercury, and dark-coloured oak bark extracts, 
etc., may be decolorised completely by the same means. Five grms. of aluminium, 
which have been immersed for three minutes in a 0*5 per cent, mercuric chloride 
solution and then washed are employed for every 200 c.c. of the solution to be 
treated. W. P. S. 

Elementary Analysis. A. Kurtenacker. {Zeitsch. anal, Ghem., 1911, 50, 
548-565.)—Several metallic oxides were tried in substitution for the copper , oxide of 
the ordinary combustion tube. Of these, only cobalt oxide was found as satisfactory 
as copper oxide, and the author prefers it to copper oxide because of the greater 
speed and lower temperature at which a combustion may be carried out by means of 
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it. To prepare the oxide in suitable form, cobalt nitrate is first dehydrated and then 
decomposed by gradually raising it to a bright red heat. The porous mass is easily 
broken to a convenient size. It is somewhat hygroscopic. It is said that a com¬ 
bustion may be made with so short a layer as 10 cm. of this material. Nickel oxide 
can be used, but has marked disadvantages as compared with cobalt oxide, whilst no 
satisfactory results could be obtained when using ferric oxide, oxide of manganese, 
tungstic or molybdic acid. 

Metallic nickel, placed at the forward end of a combustion-tube, serves well for the 
reduction of oxides of nitrogen, but the form of the metal is important. A spiral of 
ordinary thin sheet is useless. Nickel oxide is first made by igniting the nitrate, and 
the oxide is then reduced in a current of hydrogen at not too high a temperature. A 
porcelain boat, 14 cm. in length, is filled with this reduced nickel and maintained at 
a scarcely visible heat in the forward part of the combustion-tube. Under such 
conditions, metallic nickel has a scarcely measurable reducing action on the carbon 
dioxide passing over it in the course of an ordinary combustion. But in a nitrogen 
estimation by Dumas’ method, the error may be appreciable, and therefore, still- 
further forward in the tube, a short boat containing cobalt oxide is placed and 
maintained at something less than a red heat. G. C. J. 

Qualitative Analysis without the Use of Hydrogen Sulphide* E. Ebler. 
(Zeitsch. anal. Chem ., 1911, 50, 608-614.)—In the method of analysis without the use! 
of hydrogen sulphide previously described by the author (Zeitsch. anorg. Chem. 7 1905, 
48, 61 ; Zeitsch. anal. Chem., 1908, 47, 555), the removal of arsenic at an early stage, 
to prevent its coming down as an insoluble arsenate of magnesium or other metal, 
was accomplished by a rather troublesome process. It is now recommended that the 
separation of arsenic should be the first operation of analysis, and that it should be 
accomplished by distillation with hydrochloric acid and hydrazine bromide (Analyst, , 
1910,35,324). 

The decomposition of complex cyanides by means of sulphuric acid is not 
recommended, as certain metallic chlorides may be volatilised and insoluble sub¬ 
stances of the type of chrome ironstone may be formed. It is better to effect the 
decomposition by boiling for half an hour with equal parts of fuming nitric and 
concentrated hydrochloric acid under a reflux condenser. If an insoluble residue 
remains, it may contain cyanogen, but the solution is free from complex cyanogen 
compounds and from cyanide. Any insoluble residue may now be subjected to fusion 
with potassium bisulphate without risk of loss or formation of insoluble substances, 
since mercury, tin, antimony, and chromium will have passed into the aqua regia 
solution, unless the chromium was originally present as chrome ironstone. The aqua 
regia solution is evaporated with more nitric acid until the hydrochloric acid is. 
wholly decomposed, and the residue is taken up in dilute nitric acid, and the insoluble 
matter, if any, filtered off and washed. The solution is then examined by the 
methods described in the earlier papers. 

The insoluble residue may contain lead chloride or sulphate, complex cyanides 
(of iron, copper, nickel, cobalt, zinc, etc.), silver halides, stannic and antimonic acids, 
tin phosphate, silica, and the" sulphates of the alkali earth metals. Lead is first 



518 ABSTRACTS OF CHEMICAL PAPERS 

extracted by means of a hot nitric acid solution of ammonium nitrate, which does 
not remove any silver or antimony. A bisulphate fusion follows, and the solution of 
the melt is either analysed separately or mixed with the nitric acid solution obtained 
at an earlier stage. The silver in the insoluble residue is next reduced with zinc 
after grinding to a cream with water and adding dilute sulphuric acid. The silver 
and other insoluble matter is washed free from chloride, and the silver and 
•excess of zinc are then dissolved in hot dilute nitric acid. Reduction with 
zinc is preferred to extraction with ammonia or cyanide, as it avoids risk of 
•solution of tin, antimony, and silica. The residue, freed from silver, is fused at a low 
temperature with alkali and sulphur, and, in the filtered solution of the melt, tin and 
antimony are precipitated by addition of acid* The sulphides are filtered off, and the 
filtrate, which may contain phosphoric acid and silica, is boiled to expel hydrogen 
sulphide, filtered from sulphur, and preserved. The residue from the extraction of the 
sulphur fusion is fused with sodium carbonate, and the aqueous extract of the melt is 
filtered from the carbonates of the alkali earth metals and mixed with the filtrate from 
the sulphides of tin and antimony. The mixed filtrates are tested for the presence of 
phosphoric acid, and evaporated to dryness to render silica insoluble, G, 0. J, 

New Method for Separation of Cerium. C. James and L. A. Pratt 
{</. Am&r . Chem . Soc., 1911, 33, 1326-1830.) —The precipitation of cerium as basic 
eerie nitrate may be made almost quantitative by the addition of potassium bromate 
to the faintly acid or neutral solution of the rare earth nitrates. The nearly 
neutralised solution is boiled with potassium bromate in presence of a lump of 
marble, which is found to be the best substance for keeping the solution neutral. 
Powdered marble must not be used, nor must boiling be too prolonged, or the 
reaction will become distinctly alkaline, and the precipitate will be contaminated 
by didymium, if present in the solution. When a small quantity of the supernatant 
liquid, withdrawn for the purpose, gives no reaction with hydrogen peroxide, the 
lump of marble is removed, and the precipitate is filtered off and washed with a 
5 per cent, solution of ammonium nitrate, since attempts to wash with water lead to 
the formation of colloidal sols. The filter-paper and precipitate are returned to the 
beaker and treated with nitric acid and a little potassium bromate, to oxidise the 
paper. The paper must be completely oxidised. After evaporation to expel acid, 
the residue is dissolved in water and treated as before with potassium bromate 
and marble, . After removal of the marble, filtering and washing, the precipitate is 
redissolved in the original beaker by means of hydrochloric acid, the solution filtered 
and evaporated to expel acid, and cerium finally precipitated as oxalate and weighed 
as GeO s . The error, usually positive when the above directions are followed, should 
not exceed 08 per cent. By a modification of the process many kilograms of cerium 
salts may be prepared in a few hours, and of such a degree of purity that saturated 
solutions of the nitrate show no absorption bands when observed in a layer 20 cm. 
thick. G. C. J. 

Accurate Technical Estimation of Calorific Value of Anthracite. 
A. G. Blakeley and E. M. Chance. (/. 2nd. Eng . Chem., 1911, 3, 557-559,)— The 
’authors have found it possible to dispense with the use of soft coal or other kindler 
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in determinations of the calorific power of anthracite, even when this contains as 
much as 40 per cent, of ash. The difficulty in securing the complete combustion of 
anthracite was found to depend mainly on the chilling of the coal by the rapid 
conduction of heat through the nickel capsule' and heavy platinum wire of the 
Atwater calorimeter employed by the authors. This can be countered and complete 
combustion insured by the simple expedient of placing in the capsule, below the coal, 
a pinch of soft asbestos, which is then lightly tamped in place by some blunt 
instrument, so as to present a concave depression, with the centre perhaps 2 mm. 
lower than the edges. The mat at its thinnest point, the centre, should not be less 
than 2 mm. thick. The coal should at least pass a screen of 80 meshes to the inch, 
and the usual routine of combustion is pursued, except that a pressure of oxygen of 
25 atmospheres is used. G. C. J. 

Detemination of Sulphur in Coal by Means of Jackson’s Candle 
Turbidimeter. H. F. Muer. (J.Ind. Eng. Chem 1911, 3, 553-557.)—Jackson’s 
turbidimeter (Techn, Quarterly , 1900, 13, 278) consists of a glass cylinder about 
28 mm. in diameter and 25 cm. high, graduated throughout its height in mm., and 
supported 75 cm. above the top of a carriage candle-holder, which carries a standard 
candle. Originally designed for measuring the turbidity of water, it has been adopted 
by the United States Geological Survey for field use in determining sulphate and 
lime in waters from the turbidity produced by barium chloride and ammonium 
oxalate respectively. Attempts to make use of it for the detemination of sulphur in 
coal by precipitating the rinsings of a Mahler bomb with barium chloride, at the 
conclusion of a calorimetric determination, led to results which did not accord well 
wifch gravimetric results or with each other. It was found that nitrates in the 
solution, in quantities such as are found in coal analysis, did not affect the results, nor 
were variations in the size of the flame or of the distance of the top of the candle- 
tube from the bottom of the glass-tube of importance, though the flame should not 
much exceed 40 mm. in height if the deposition of soot is to be avoided, and it should 
be protected from draughts, since it is difficult to make accurate determinations with 
a flickering flame. The cause of the discordant results first obtained was found to 
be wholly due to the condition of the precipitate of barium sulphate, which must be 
produced with uniform slowness in order to get it uniformly fine. This is best 
effected by the use of compressed tablets of barium chloride of 1 grm. each. The 
washings of the bomb, amounting to about 150 o.c., are filtered if necessary, and 
titrated with y^r sodium carbonate, the acidity giving a rough guide to the selection 
of a suitable aliquot portion for the sulphur determination. The solution is made up 
to 200 c.c., and 20 to 50 c.c or more, according to the supposed sulphur content, 
transferred to the turbidimeter cylinder, which has a mark at 100 c.c. The contents 
of the cylinder are diluted almost to this mark, shaken, 1 c.c. of hydrochloric acid 
(1:1) is added, water added exactly to the mark, and the mixture again shaken. A 
tablet of barium chloride is now added, and the tube stoppered and tilted up and 
down, so that the tablet rolls slowly back and forth through the solution. When 
precipitation appears to be complete, the remainder of the tablet may be dissolved by 
rapidly rotating the tube, but violent shaking must be avoided. The turbid liquid is 
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then transferred to a beaker, the candle lighted, and a small quantity of the liquid 
poured into the tube and the latter put in place. More liquid is then poured down 
the side of the tube until the image of the flame just disappears. The height, C, of 
the column of liquid in centimetres is then read, and when this value lies between 
2*5 and 17, the amount of sulphur, S, in milligrams in 100 c.c. of the solution under 

15*3 

examination is given by the equation : S = 0*6 + -q • When 0 is less than 2*5 or 

greater than 17, the value of S may be found from a table given in the paper, or 
preferably by means of a second experiment, using less or more of the washings of 
the bomb. The error of the method does not exceed ± 5 per cent, on the sulphur 
present. G. 0. J. 

Quantitative Separation by Means of “ Cupferron.” 0. Baudisch. 
( Chem . Zeit.j 1911, 35, 913.)—After further experience, the author confirms his 
previous statement that “cupferron” affords a simple and accurate means of 
separating iron and copper from other metals (c/, Analyst, 1910, 35, 78, 453), and 
gives the following directions for preparing this substance: Sixty grms. of nitro¬ 
benzene, 1,000 c.c. of water, and 30 grms. of ammonium chloride, are shaken so as to 
form an emulsion, and 80 grms. of zinc dust are then added, little by little, while 
the temperature of the mixture is kept below 18° 0. When all the zinc has been 
added, and the odour of nitrobenzene has disappeared (this takes about thirty 
minutes), the insoluble zinc hydroxide is removed by filtration, washed a few times 
with small quantities of water, and the filtrate and washings are cooled with ice to 
0° C. The cold solution is now saturated with sodium chloride, when the phenyl- 
hydroxy lamine separates out in the form of snow-white crystals. The crystals are 
collected, dried for one hour on filter-paper, then dissolved in 300 to 500 c.c. of ether ; 
the solution is filtered, cooled to 0° C., and a current of # dry ammonia gas is passed 
through it for ten minutes. A slight excess of freshly prepared amyl nitrite is now 
added; the ammonium salt of nitrosophenylhydroxylamine separates out immediately, 
and is collected on a filter, washed with ether, dried on blotting-paper, and stored in 
a stoppered bottle in which a small quantity of solid ammonium carbonate has been 
placed previously. The compound is quite stable, and its aqueous solution, when 
rendered ammoniacal, may be kept for months without undergoing decomposition. 

W. P. S. 

Ferric Sulphate as Standard for Permanganate Solutions, J. Milbauer 
and 0. Quadrat, (- Zeitsch . anal. Chem.> 1911, 50, 601-603.)—Thrice crystallised 
ferrous sulphate is mixed with twenty times its weight of sulphuric acid, and the 
mixture boiled in a Kjeldahl flask until, when a portion is withdrawn and examined 
microscopically, it is seen to consist solely of small hexagonal tablets of ferric 
sulphate. From forty-five to sixty minutes’ boiling usually suffices. When cool, the 
crystals are filtered off in a Gooch crucible in which .a porcelain plate has been 
placed above the asbestos, washed with alcohol and anhydrous ether, and dried to 
constant weight in a steam oven. The crystals must be preserved in well-stoppered 
bottles, as they are hygroscopic, but not so hygroscopic as to require special pre- 
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cautions or speed in weighing. For use as a standard, about 1 grm. is accurately 
weighed out, 25 c.c. of water, 10 c,c. of sulphuric acid, and sufficient zinc, are added, 
and the mixture warmed moderately until solution is complete. The reduced 
solution is then titrated against the permanganate. The results agree well with 
those obtained by the use of the purest oxalic acid or potassium tetroxalate. 

G. 0. J. 


Volumetric Estimation of Ferric Iron by Permanganate after Reduction 
with Zinc. E. Muller and G. Wegelin. (. Zeitsch , anal Ghem 1911,50,615-623.) 
—If amalgamated zinc be used for the reduction of ferric salts, it is unnecessary to 
dissolve the whole of it, as iron is never deposited on amalgamated surfaces. The 
consumption of amalgamated zinc is much smaller, about 10 per cent, more than is 
theoretically necessary to reduce the iron, instead of about ten times the theoretical 
quantity, which is the amount consumed when unamalgamated zinc is used. The 
use of amalgamated zinc, therefore, reduces the risk of error due to traces of iron in 
the zinc used. Amalgamation reduces the speed of reaction by about half, but this 
can be increased by the addition of a small quantity of copper sulphate. With excess 
of zinc always present, there is no risk of the formation of cuprous salts, which 
would interfere with the subsequent titration of the iron by permanganate. The 
decrease in speed due to amalgamation may equally well be counterbalanced by the 
use of larger zinc surfaces, which, as the zinc does not need to be wholly dissolved, 
does not greatly increase the amount of zinc passing into solution. If Blair’s 
redactor is to be used—and the authors do not recommend it except when large 
numbers of determinations have to be made consecutively—the following procedure 
is recommended: To 100 c.c. of the ferric solution, 5 c.c. of sulphuric acid and 5 to 
10 drops of a cold saturated solution of copper sulphate are added. After addition 
of 3 or 4 sticks of amalgamated zinc (about 5 cm. x.6 mm.), the solution is heated to 
100° G. in an atmosphere of carbon dioxide. Reduction should be complete in two 
hours. In subsequent determinations addition of copper sulphate is, of course, 
unnecessary. G. 0. J. 


Precipitation of Iron with Hydrazine Hydrate. E, Schirm. {Ghem: 
Zeil, 1911,35, 897.)—When hydrazine* hydrate is added to a solution of a ferric salt, 
ferrifc hydroxide is precipitated in a flocculent condition; but on standing, or more 
rapidly on heating, the precipitate is converted into a fine granular black powder 
which settles rapidly, and can be filtered and washed very quickly. The precipitation 
is quantitative. In order to economise the hydrazine hydrate, the solution should first 
be neutralised with a 10 per cent, solution of ammonia whilst boiling, and, if the 
ammonia be added in large excess, the precipitation of the ferric hydroxide; free from 
traces of sulphuric acid is insured. A few drops of hydrazine hydrate are then 
sufficient to convert the precipitate into the black granular form. The dried precipitate 
is incinerated and strongly heated over the blow-pipe; it is weighed as ferric olide. i 

2 . 
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Separation of Iron and Vanadium by Means of Ether. E. Deiss and 
H. Leysaht. (Ghem. Zeit 1911, 35, 869-871 and 878-879.)—The separation of 
vanadium from iron by Bothe’s ether process, as improved by Campagne ( Gompt . 
Bend., 1903, 137, 570), is incomplete even after nine'shakings of the ether with acid. 
With a single shaking, as recommended by Campagne, nearly 10 per cent, of the 
vanadium may be left in the ethereal layer with the iron, and the error exceeds 1 per 
-cent, after nine shakings. The separation may be made quantitative by the use of 
a little hydrogen peroxide with the acid used to wash the ether. The solution of 
vanadium and ferric iron, freed from silica, is evaporated with hydrochloric acid as 
usual to a syrupy consistency, whereby the vanadium is reduced to the quadrivalent 
form, in which it is insoluble in ether. The residue is transferred to a separator by 
the use of the smallest possible quantity (10-15 c.c.) of hydrochloric acid (1 : 1) and 
the solution cooled. For every grm. of iron present there is next added about 6 c.c. 
of a mixture made by saturating hydrochloric acid (sp. gr. 1*19) with ether. Such 
acid takes up about 1*5 vols. of ether with considerable evolution of heat, and it is 
desired to avoid this evolution of heat in the separator, lest the ferric iron suffer 
partial reduction by the ether. Ether is added and the mixture shaken, allowed to 
stand, and separated. The ethereal layer is then shaken with 3 or 4 drops of 
perhydrol and 10 c.c. of hydrochloric acid (1:1), previously saturated with ether, of 
which it absorbs 0*3 vol., aud the acid aqueous layer is shaken with ether. The acid 
aqueous layer is then run off, the acid used for washing the ethereal solution con¬ 
taining most of the iron is run into the ether used for washing the first aqueous acid 
layer, and the principal ethereal solution washed two or three times more with hydro¬ 
chloric acid (1:1) saturated with ether, the washings being shaken with the ether con¬ 
taining but little iron before adding to the principal aqueous extract. The hydrogen 
peroxide converts the small residue of vanadium remaining in the ether with the 
iron after the first separation into pervanadic acid, which, like tetravalent vanadium, is 
insoluble in ether, but, unlike it, is not liable to become transformed into substances 
which can pass into the ethereal solution. Vanadium (0*1 grm.) can be separated 
from 5 grms. of iron with an error not exceeding ± 0*2 mgrm. G. 0. J. 

Analysis of Monazite Sands. G. Chesneau. ( Gompt. Send., 1911, 153, 
429-481.)—In the author’s experience decomposition by means of hydrochloric acid 
is never complete, whilst the use of sulphuric acid always leads to some of the 
thorium remaining as phosphate in the insoluble residue. The following method 
works well: The mineral (2*5 grms.) is fused with 6 parts of fusion mixture for an 
hour, finally at a bright red heat. The product is boiled out with a 1 per cent, 
solution of caustic soda, which counteracts the tendency of the alkaline carbonate 
solution to carry some thorium into solution. The insoluble matter is filtered off, 
washed with cold water, and then treated with hot dilute hydrochloric acid 
(sp. gr. 1*025). The undissolved matter is filtered off, washed with dilute hydro¬ 
chloric acid, and submitted to a second fusion, the product of which is treated as 
before. In this way a hydrochloric acid solution containing the whole of the rare 
earths, together with some titanium, zirconium, and iron, is obtained; an alkaline 
solution containing silica and alumina and all the phosphoric acid of the mineral; 
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anS an insoluble residue, consisting of the dioxides of titanium and zirconium, with 
traces of silica and lime. 

The following method for the separation of the rare earths from the hydrochloric 
acid solution is said to possess advantages over published methods, from which it 
differs only in details: The solution, freed from heavy metals if present, is evaporated 
until it contains exactly 4 per cent, of hydrogen chloride—that is, to four-fifths bulk, 
if the preceding directions have been followed. To the hot solution oxalic acid 
crystals are added at the rate of 4 grms. for each 100 c.c,, and the mixture is allowed 
to stand for two days. The oxalates of the rare earths are filtered off, washed with 
oxalic acid solution, dried, and ignited (not above 500° C.). The oxides are dissolved 
in hot strong nitric acid, and the solution is cleared, if necessary, by addition of a 
little hydrogen peroxide solution (10 vol). The solution is evaporated to dryness, 
and heated at 130° C. until acid fumes are no longer evolved. The residue is taken 
up in 150 c.c. of water, and the thorium separated by double precipitation with 
hydrogen peroxide (free from phosphoric acid), a little ammonium nitrate being used 
to prevent the thorium passing into colloidal solution, which it is especially apt to do 
in the second precipitation in absence of mineral salts. The filtrates from the 
thorium are made np to 500 c.c., in 100 c.c. of which the total earths are precipitated 
by means of ammonia, whilst in another 100 c.c. the cerium is oxidised by means of 
lead peroxide, and the ceric nitrate titrated with dilute hydrogen peroxide solution. 
In the remainder of the filtrate from thorium the yttrium earths are separated as 
double sulphate with potassium sulphat$, and lanthanum and the phaseo- and neo- 
didymiums are estimated by difference. 

In estimating cerium by the lead peroxide method, a control experiment on an 
•approximately equal amount of cerium should be run simultaneously. To this end 
a suitable quantity of cerium ammonium nitrate is digested, in the cold for one hour 
with 10 c.c. nitric acid and 2 grms. lead peroxide, stirring from time to time. The 
filtrate from the thorium is evaporated almost to dryness, and the residue treated in 
a similar manner. The two liquids are filtered free from lead peroxide by means of 
asbestos, and are then titrated with hydrogen peroxide solution (0*5 vol.) until the 
whole of the Ce0 2 has been reduced to Ce 2 0 3 , as shown by the disappearance of the 
yellow colour. G. G. J. 

Monazite Sand from Travaneore, India. {Bull. Imp. Inst. , 1911,9,103-105.) 

In its natural state this was found to contain over 46 per cent, of monazite, and 
showed 4 per cent, of thorium dioxide and 28*3 per cent, of cerium, yttrium, and 
lanthanum oxides on analysis. The monazite readily separated by electro-magnet, 
and then showed 8*5 per cent, of Th0 2 . The Travancore deposit consists, therefore, 
■of material o! considerable value in its natural state, and by concentration this can 
be enhanced beyond that of Brazilian and Carolina monazites (less than 4 per cent, 
thoria), and resembling that of Ceylon. (O/. Bull Imp . Inst., 1905, 3, 151.) 

'' a. r t. 

Rare-Earth-Containing Sands (“ Amang ”) from Malay States* (Bull 
Imp. Inst., 1911, 9, 99-102.)—The term “amang 5 ’ is applied to certain heavy sands 
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obtained in the Ghinese process of tin-mining in Malaya. The analytical results 
generally confirm previous findings (Bulletin, 1906, 4, 301), though copper, not pre¬ 
viously detected, was present in one sample (2-97 per cent., CuO) from a district 
where the tin ore concentrates are known to contain the same element* Tungsten was 
absent in every case, and chromium present in a few cases in traces only. The 
quantity of monazite in the present samples is uniformly small, and is in no case 
sufficient to render the “ amangs ” of value as a source of thoria. The most noticeable 
feature of three samples is their richness in tinstone (62*35, 67*8, and 76*5 per cent* 
of the ore). These should be valuable sources of tin, if they are available in quantity. 

A. R. T. 

Comparison of Methods for Determination of Nickel in SteeL J. J. Boyle. 

(Chem. Engineer, 1911, 14, 288-289.)—The dimethylglyoxime method is the most 
accurate available, but the cyanide method is better adapted to routine work in that 
it occupies only half the time, avoids the use of costly chemicals, and is sufficiently ' 
accurate for most routine purposes.; 

Dimethylglyoxime may be recovered from the nickel salt by mixing this to a 
paste with water, warming with potassium cyanide, filtering hot and precipitating the 
oxime at once with acetic acid* G. G. J. 

Method for the Separation of Nickel and Zinc in German Silver and other 
Alloys. La V. W. Spring. (/. Ind. Eng. Ohm 1911, 3, 255-256.)—About 0*5 grm. 
of the alloy is dissolved, the tin being separated by means of nitric acid, the lead by 
sulphuric acid, the copper electrolytically, and the iron by ammonia. After the 
addition of 5 grms. of ammonium chloride, the solution is neutralised with hydro¬ 
chloric acid, then rendered slightly ammoniacal, and the nickel is precipitated by the 
addition of dimethylglyoxime (cf. Analyst, 1909, 34, 74). The filtrate from this 
precipitate is boiled after the addition of hydrochloric acid in order to destroy the 
excess of dimethylglyoxime, 10 grms. of ammonium sodium phosphate are added, the 
mixture is neutralised with ammonia, heated, and the zinc phosphate collected $ndV 
weighed as zinc pyrophosphate* 

Estimation of Nitrate and Nitrite Nitrogen in Commercial Calcium 
Nitrate and Nitrite. Stutzer and Goy. (Chem. ZeiL, 1911, 35, 891.)— The com¬ 
mercial nitrate of calcium obtained as end-product in the oxidation of atmospheric 
nitrogen invariably contains nitrite, and the nitrite emanating from the same works 
always contains nitrate. The total nitrogen cannot be estimated accurately by the 
use of “ nitron ’* after oxidation of the nitrite by hydrogen peroxide. The results are 
always low* Nor can the nitrate nitrogen be estimated by the use of “ nitron ” after 
decomposition of nitrite by means of hydrazine sulphate, as this decomposition is 
never complete. Nitrite can be estimated by titration with permanganate, and the 
total nitrogen as nitrate determined by means of 44 nitron ” in the oxidised solution. 
But the authors prefer to avoid the use of this expensive reagent and determine total 
nitrogen as ammonia as follows: The nitrate or nitrite (10 grms.) is dissolved in 
water and the solution diluted to 1,000 c*c. To 50 e.c. of this solution, 50 c.c. water, 
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50 c.c. caustic soda solution (1:2), and 2*5 grms. Devar&a metal (Cu: A1: Sn :: 10 :9:1) 
in powder, are added, and the flask connected to a condenser and receiver containing 
a measured volume of standard sulphuric acid. When the .evolution of hydrogen 
slackens, the mixture is slowly warmed and the ammonia finally distilled. 

G. C. J. 

Some Sources of Error in Gasometric Estimation of Nitrate by 
Schloesing’s Method and of Nitrite by Pieeini’s Method. 0. Ruff and 
E. Gersten. (. Zeitsch . anorg. Chem ., 1911, 71, 419-426.)—In presence of arsenious 
acid or of hydrogen sulphide, Schloesing’s method give results which are below the 
truth. Arsenious acid acts by reducing a portion of the nitric acid to nitrous acidj 
which passes over as such into the nitrometer and is absorbed by the caustic soda. 
Hydrogen sulphide causes some of the nitric acid to be reduced to ammonia, which 
remains in the acid liquid in the flask. The presence of arsenious acid does not 
affect the accuracy of the results obtained by Piccini’s method (. Ber 1881, 14, 1168) 
for the estimation of nitrites by reduction with ferrous chloride in neutral solution, 
but hydrogen sulphide reduces a portion of the nitrous acid to ammonia, and results 
obtained in presence of soluble sulphides are worthless. * G, G. J. 

Estimation of Ozone by Means of Alkaline Potassium Iodide Solution. 
G. Lechner. (Zeitsch, Ekctrochem 1911,17, 412-414; through Chem, Zentralbl 
1911, II., 261.)—As loss of iodine is liable to take place when ozone is passed 
through neutral potassium iodine solution, owing to iodine vapour being carried 
away by the current of gas, the author prefers to pass the gas through potassium 
iodide solution rendered alkaline with potassium hydroxide. Iodate is formed as 
the result of the reaction between the ozone and the iodide, and when the solution is 
acidified the iodine liberated is a measure of the amount of ozone present. The 
accuracy of the method was tested by estimating the quantity of ozone in an ozoniser 
by measuring the change in pressure at constant volume; the contents of the ozoniser 
were then passed through alkaline potassium iodide solution, a current of pure 
oxygen being employed to drive the gas out of the apparatus, and the iodate formed 
was titrated as described. Satisfactory results were, obtained. W. P. S. 

Estimation of Phosphoric Acid by Neumann’s Method. I. Bang. 

(Biochem. Zeitsch ., 1911,32,444; through Chem, Zentralbl ., 1911, II,, 307.)—Instead 
of expelling the ammonia by heating, the phosphomolybdate precipitate is dissolved 
in a definite volume of § potassium hydroxide solution, and the ammonia is con¬ 
verted into hexamethylenetetramine* by the addition of 50 c.c. of neutral formal¬ 
dehyde solution, The excess of alkali is then titrated. W. P. S. 

Colorimetric Estimation of Phosphoric Acid. I. Pouget and D. 
Chouchak. (Bull. Soc. Gkim. } 1911 [iv.], 9, 642-650.)—The reagent employed in 
•the colorimetric method of estimating phosphoric acid described previously by the 
authors (Analyst, 1909, 34, 178) should be prepared as follows: Solution 1 :> 
Ninety-five grms. of molybdic acid and 30 grms. of anhydrous spdium carbo^^f ^ire' 
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dissolved in 500 c.c. of water; after cooling, 200 c.c. of 36 per cent* nitric acid are added, 
and the solution is diluted with water to 1 litre. Solution 2: Two grms. of neutral 
strychnine sulphate are dissolved in about 90 c.c., of warm water, and the solution is 
then diluted to a volume of 100 c.c. Ten c.c. of solution 1 are mixed with 1 c.c. of 
solution 2 in order to obtain the reagent. It is not advisable to prepare the reagent 
from sodium molybdate, as the latter varies in its composition, some commercial 
samples consisting of neutral sodium molybdate and others of the acid salt. As 
mentioned previously ( loc . cit.), the accuracy of the method depends on the proportion 
of molybdic acid, etc., present in the reagent. W. P. S. 

Reduction of Potassium Platinichloride. A. Fiechter. (Zeitsch.malGhem 
1911, 50, 629-632.)—After washing free from sodium platinichloride salt and excess 
of chlorplatinic acid, the potassium hydrogen platinichloride is dissolved in 50 c.c. of 
hot water, a spiral of magnesium ribbon is added, and the solution heated to boiling. 
A few drops of dilute hydrochloric acid are next added, and the boiling continued 
for two minutes, after which the excess of magnesium is dissolved by addition of 
a little concentrated hydrochloric acid. The platinum, in fine flakes, quickly settles 
to the bottom of the beaker, and, if the reduction is complete, the supernatant liquor 
remains clear and colourless. Even when apparently colourless, it is advisable to 
add a further fragment of magnesium. If the solution remains clear, reduction is 
complete, but if more platinum separates, still more magnesium must be added. 
The reduced platinum is finally filtered off in a Gooch crucible and weighed. 

The consumption of magnesium is reduced by keeping the spiral at the bottom 
of the beaker by pressure with a glass rod. When the quantity of potash to be 
estimated is 0*05 grin, or less, 0*2 grm. of magnesium usually suffices; with 0*2 grm. 
potash originally present, 0*5 grm. magnesium may be required to reduce the 
equivalent amount of platinum; whilst 1 grm. of magnesium will reduce the amount 
of platinum corresponding to 0*6 grm. potash. G. G. J. 

Application of Sodium Paratungstate in the Estimation of Carbon 
Dioxide in Carbonates and Nitrogen Pentoxide in Nitrates by Loss on 
Ignition. F. A. Gooch and S. B. Kuzirian. (Zeitsch; anorg. Ghem., 1911, 71, 
323-327.)—Sodium paratungstate serves as well as any of the salts which have been 
recommended for expelling carbon dioxide and nitrogen pentoxide from carbonates 
and nitrates on fusion. It is more easily prepared than anhydrous borax, silica, or 
sodium metaphosphate, and gives rise in use to less viscous substances than do 
borax and silica, and fusions with it can therefore be effected at lower temperatures. 
The authors prefer it also to potassium bichromate, which may lose oxygen at the 
temperatures necessary to decompose carbonates. 

Sodium paratungstate, which corresponds approximately to the formula 
5Na g 0.12W0 s , is prepared by dehydrating and fusing sodium tungstate, adding an 
equal weight of tungsten trioxide, previously ignited to expel ammonia and insure 
complete oxidation, and continuing to heat the mixture until a clear fusion results. 
The cooled product, which is readily powdered, is preserved in a desiccator over 
sulphuric acid, though it is not particularly hygroscopic. It contains approximately 
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half its weight of tungsten trioxide, and 1 grm. will therefore displace somewhat 
more than 0*1 grm. of carbon dioxide or 0*25 grm. of nitrogen pentoxide. In use, the 
mixture of the paratungstate with carbonate or nitrate is heated at first at a very low 
temperature, and then kept in a state of fusion for five minutes. After weighing,, 
the fusion is repeated, but there is seldom any measurable loss on reheating. 

G. C. J. 

Estimation of Tin in Ores. R. J. Morgan, (Chem, Engineer , 1911, 14, 
289-291.)—Stick soda (6 to 8 grms.) is heated in a covered iron crucible to expel 
moisture, and, when it has cooled sufficiently to be once more solid, 5 grms. of the 
powdered ore are added, and the contents of the covered crucible heated gently at firsts 
and afterwards to dull redness until fusion is complete. The melt is boiled out with 
as little water as possible, and the crucible and lid rinsed with a little dilute hydro¬ 
chloric acid, which is added to the alkaline solution. Strong hydrochloric acid is. 
added cautiously so long as there is effervescence, and when this ceases a further 
20 c.c. is added and the solution heated to boiling-point and transferred to a flask.. 
There should be nothing undissolved save, possibly, a little gelatinous silica. Three 
shoeing nails are bent up and pushed into the flask, the contents of which are boiled, 
for fifteen minutes and then filtered through glass wool, the latter beiug washed with. 
50 c.e. of water. Shoeing nails being very soft, pure iron, remove copper and 
arsenic without risk of introducing other impurities. In the filtrate the tin is. 
estimated by Low's method (reduction to stannoug condition by metallic antimony,, 
followed by rapid cooling in atmosphere of carbon dioxide and titration with iocline). 

G. C. J. 

Sampling of Coal in the Mine. J. A. Holmes. {U.S. Bureau of Mines,. 
1911, Technical Paper I., pp. 16.)—The purpose of this paper is to describe the- 
methods now followed by the Bureau of Mines and U.S. Geological Survey in an, 
endeavour to take mine samples that fairly represent the. beds of coal that are- 
examined, and that show the commercial possibilities of the beds. It describes and. 
illustrates the sampling kit issued by the Bureau to their collectors, as well as a. 
simpler and lighter outfit for the use of field men who work at long distances from a. 
base of supplies. The sampler is advised first to study a map of the mine, next to- 
examine the mine itself, and then, having determined the number of samples to be 
^collected, to select suitable places for taking these. The number of samples should 
not be less than four from any mine, nor less than one for each 200 tons of coal 
mined per day, and should be greater from mines in which the quality of the coal 
varies greatly. Detailed directions are given for cleaning off the face of the coal,- 
cutting the sample, breaking it down and quartering it. Judgment and experience 
are demanded of the sampler in deciding what to include in the sample. Usually 
partings more than | inch thick and lenses or concretions of sulphur " or other- 
impurities more than 2 inches in maximum diameter and £ inch thick are excluded,, 
but, if in the judgment of the sampler, they are not being excluded by the miner 
or at the bank, they should be included. The collectors of the Bureau are required, 
to fill in the answers to some 300 questions concerning each mine, and copies; oi 
the forms used are appended to the paper. G. • 
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^ Improved Soxhlet Condenser. 0. Silberrad. 

P (Chem. News, 1911, 104, 54.)—This modified form o 

V f combined condenser and extraction apparatus avoids 

v 3 the unsatisfactory cork joint between the tube and 

f | condenser. A bulbous Walters condenser simply fits 

} v on to the (elongated) tube of the Soxhlet apparatus. 

Ijl A. R. T. 

° New Type of Automatic Inflammable Gas 

and Vapour Detector. A. Philip and L. J. Steele. 

(J. Soc . Ghem, Ind., 1911, 30, 867-872.)—The detector 
described and illustrated in the paper depends, like that 
of Liveing, on the Catalytic action of platinum, but 
means are provided for preventing the platinum coils 
from becoming overheated, and thus fusing or having 
their capacity as catalyst, impaired. In its stationary 
form, the detector may be fixed anywhere, and air is con¬ 
tinually drawn by means of a pump from the space (ship’s 
bunkers, etc.) the atmosphere of which needs to be kept 
under observation, and is forced through the apparatus. 
At a certain concentration of inflammable vapour, atten¬ 
tion is called to the fact by the ringing of a bell and the lighting up of a red lamp 
.and the extinguishing of a white one. At the same time, the stream of air con¬ 
taining the combustible gas is cut off, thus preventing overheating of the platinum 
-coils. The apparatus can be adjusted to signal when the proportion of combustible 
; gas is one-third or any other fraction of the explosive limit. In its ordinary form, 
the apparatus is wholly enclosed in a massive casing which cannot be tampered 
with. A portable form is also described, in which not only the heavy casing 
but the electric motor-pump is dispensed with, the latter being replaced by a 
hand-pump. G. C. J. 

Methods of Testing Safety Lamps or Other Apparatus for the Detection 
of Combustible Gases and Vapour. A. Philip and T. Stenhouse. (I Soc. 
Ghem. Ind., 1911, 30, 861-867.)-—The paper describes the methods available for 
testing apparatus designed for the detection of inflammable vapours. The sources of 
combustible gas for experimental purposes are enumerated, and methods described 
for the mixture of the combustible gas with air, so as to obtain an atmosphere 
suitable for such tests as may need to be carried out. Methods are also described 
for determining the chemical composition of mixtures of air and inflammable vapour 
prepared by the methods described in the earlier part of the paper. The paper js 
.accompanied by diagrams showing convenient arrangements of apparatus. 

G. C. J. 
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A New Extraction Apparatus. G. A. Quincke. (. Zeitsch . 

Untersuck Nahr. Genussm 1911, 22, 171-172.)—The apparatus 
shown in the illustration consists of a Jena-glass vessel, a , which 
is heated by means of a water-, sand-, or oil-bath; the vapours of 
the solvent contained in the flask c pass into the condenser 6, 
which fits into the top of the glass vessel, and the drops of 
condensed solvent fall on to the material to be extracted, con¬ 
tained in the siphon vessel e. The latter vessel is supported 
at a convenient height by means of the springs d. Corks or 
rubber stoppers are dispensed with in the apparatus. 

W. P. S. 

Flask for Distillation of Tar. C. E. Brown and G. B. 

Shadinger. (J. Ind . and Eng . Ghem 1911, 3, 616.)—In order 
to avoid the “ bumping ” of wood-tar during distillation, owing to 
the presence of water, the authors employ an ordinary distilling- 
flask with side-tube and short neck, and having a thin sheet of 
asbestos paper wrapped once round the neck above and below the side-tube. This 
asbestos covering has wound over it a few turns of No. 30 Niehrome resistance 
wire, and a thick covering of asbestos is placed over all and securely fastened. A 
current of 15 to 30 volts passed through the wire furnishes heat sufficient to 
keep the neck of the flask at the required temperature, and to prevent condensation 
at this point. A. B. T. 

Apparatus for Electrolytic Estimations with Mercury Cathode. 
P. Baumann. (Ghem. ZeiL, 1911, 35, 854-855.)— The cathode (Fig. 1) consists of 
a flat-bottomed cylindrical vessel of Jena glass, 40 mm. wide, 70 mm. high, and 
1 mm. in thickness of wall, and weighs less than 25 grins, without the mercury, of 
which about 60 grins. is used. A platinum wire, 0*8 mm. thick, ib fused through 
the glass near the bottom, and penetrates 1 cm. into the mercury. The other end of 
the wire is bent as shown, and its point sealed to the glass about 5 mm. above the 
level of the mercury. The tubulus, shown on the left, is about 4 mm. above the 
bottom of the vessel, 6 to 7 mm. in diameter, and carries, by means of a ground-joint, 
the bend with bulb and glass stopcock. The inner end of the bend is again bent at 
right angles, and cut off short so as just not to dip into the mercury. The internal 
diameter of the bend is 2*5 mm., and that of the bulb 11 mm. The bulb serves to 
catch any mercury which may be carried over in drawing off the electrolyte or water 
used to wash the cathode. Before introducing the electrolyte the bend is thoroughly 
dried internally, to prevent the diffusion over its surface, during electrolysis, of a 
film of the electrolyte, which would thus escape the action of the current. When, 
at the end of the electrolysis, the electrolyte has been withdrawn and the cathode 
washed with water, the bend i^ replaced by a ground stopper, and the washing with 
alcohol and ether conducted with the help of a siphon, the cathode vessel being 
removed from its stand and inclined, to reduce the surface of the mercury to be 
washed. The apparatus is made by Schott und Gen., Jena. 
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An anode suitable for use with the above, and made by W. 0. Heraeus, Hanau, 
is described in the paper. 

The electrical heater (Fig. 2), also intended for use with the above, consists 
essentially of the platinum-wire helix, shown at the bottom of the figure, and the 
unshaded part of the glass tubular structure, which is filled with kerosin. The 
current enters and leaves the apparatus at the binding screws u, a\ which are con¬ 
nected to stout copper wires, 3 mm. in diameter, which pass along the horizontal 
glass tubes (4*5 cm. long) and down the tubes b , b\ which are 8*5 cm. by 6 mm., and 




sealed at c, c\ The copper wires are connected to short, stout pieces of platinum 
wire, 1 cm. by 1 mm., which are fused through the glass at c, c\ and connected to 
either end of the heating coil, which has a resistance of 0-5 ohm. The tube d 9 which 
serves to support the apparatus in the clamp shown, and its two branches, which 
contain the coil, are filled with kerosin, and the tubes b 9 V are filled with mercury to 
above the level of the horizontal tubes. The tubes b 9 V and d are all sealed with 
wax or corked. A current of iO to 11 amperes will heat 30 e.c. of liquid to 70° C. in 
four or five minutes, and 6 amperes will maintain this temperature. From centre to 
centre b and b' are 38 mm. apart, and 28 mm. from d. The apparatus is made by 
R. Goetze, Leipzig. G. C. J. 

Apparatus and Methods for Sampling* and Analysis of Furnaee Gases. 
J. C. W. Frazer and E. J. Hoffman. (U.s. Bureau of Mines, Bulletin 12, 
p. 20.)—The apparatus and methods described in this Bulletin were devised by the 
authors in connection with their investigations on the improvement of furnace con¬ 
ditions and on efficiency in the use of fuel. Their ga£~sampling tube is no advance 
on that of Huntly (Analyst, 1910, 35, 285), but their apparatus for instantaneous 
sampling is both novel and useful. Frequently it is desirable to ascertain the com- 
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position of gases at some point in a furnace at a certain definite instant, and getting 
an instantaneous sample from a space at a high temperature is attended with 
difficulty. There must be no dead space between the sampling tube and the point 
of collection of the sample ; in other words, the sampling tube must itself be intro¬ 
duced into the furnace. The apparatus figured by the authors is adapted to this 
purpose, and is, of course, contained in a steel water-jacket. The sampling tube is 
exhausted, fixed in its jacket, and the whole apparatus introduced into the furnace, 
when the sampling tube is placed in connection with the point from which a sample 
is wanted by simple pressure on a knob. Palling the knob closes the stopcock of the 
sampling tube again, and the apparatus is withdrawn. As it need not be in the 
furnace more than thirty seconds, and as the quantity of water in the jacket is con¬ 
siderable, it is unnecessary to provide for a circulation of water. The apparatus is 
somewhat complicated, but, having regard to what it accomplishes, not unreasonably 
complicated. It is fully illustrated and described in the Bulletin, which may be 
obtained free from the Director of the Bureau of Mines, Washington. 

The Bulletin also illustrates and describes an apparatus for exact gas analysis, 
for which no claim to originality is made, its essential features—the automatic com¬ 
pensator of Pettersson, and Bleier’s burette with two limbs, one of them bulbed— 
being familiar; but it appears to possess some advantages over other forms of 
apparatus. Experiments are described showing that 100 c.c. of gas can be measured 
accurately to 0*01 c.c. With volumes less than 50 c.c. the readings can be more 
precise. Finally, there is a description of a novel device for calibrating burettes and 
other measuring apparatus, by means of which some fifty observations can be made 
in an hour with a probable error of less than 0*01 c.c. G. G. J. 

Detection of Gas in Sealed Tube Beaetions. W. H. Warren. (J. Amer. 
Ghem . Soc., 1911, 33, 1417-1418.)—When one of the products of a sealedt tube 
reaction is a gas, this cannot be examined if an ordinary Carius tube is used, as it 
escapes when the tip of’ the tube is heated in the flame. If a suitable stopcock be 
sealed to the end of the Carius tube after the introduction of the reagents, any gas 
formed during subsequent heating may be drawn off from the cooled tube to any 
appropriate apparatus for identification or analysis. The stopcock must, of course, 
be made of similar glass to that used in the construction of the tube, and the follow* 
ing dimensions have been found suitable: Length of plug of stopcock 2*7 cm., taper 
8 to 10 mm., bore 1*5 mm. On the side remote from the sealed tube, the cock carries 
a tube of any convenient dimensions for connecting with gas apparatus, that figured 
in the paper being 4 cm. long by 4 mm. internal diameter. From the other side of 
the cock springs another tube which quickly widens to 1*3 cm. internal diameter and 
is 2 mm. thick in the wall. This tube, which is conveniently about 7 cm. long, is 
sealed to the Carius tube after the latter has, if necessary, been drawn out slightly to 
be of the same diameter. If the joint is well annealed, accidents are not more 
common than with ordinary sealed tubes, and, if the stopcock is wrapped in cotton 
wool, it can often be saved even if the tube breaks, When the experiment is con¬ 
cluded and the gas drawn off, the stopcock is cut off and used again. Tho best 
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lubricant for the plug is graphite. Stopcocks of the pattern described in ** B” glass; 
aremade by C. Desaga, Heidelberg. G. C. J. 

Simple Laboratory Suction Pump. F. Liebert. 

(i Chem . Weehbiad , 1911, 8, 382-383; through Ghem . Zen- 
tralbl ., 1911, II., 329.)—In the pump here shown, the 
small glass receptable P is loaded with shot and has a 
stem H passing through the top of G. As it rises or 
falls in the tube A, which is charged with mercury, it 
causes the mercury in the tube B to fall or rise cor¬ 
respondingly. With the fall of the mercury in B, gas 
is drawn from E, whilst a rise in the mercury impels 
the gas through F into the test-tube 0, which also con¬ 
tains mercury. As the mercury sinks in B, there is a 
rise of the mercury from 0 into F, which forms a suffi¬ 
cient seal during the suction process. On the other 
hand, when pressure is applied, the tube E is sealed by 
the rising mercury. C. A. M, 

REPORTS, ETC. 

Report on the Work of the Laboratories* 
Survey Department, Egypt (1910). A. Lucas. 
The work of this laboratory includes the chemical 
analysis of miscellaneous articles for composition, 
purity, etc., the physical testing of cements, bricks, etc., 
and the photometrical examination of illuminating gas 
and incandescent mantles. A total of 4,330 samples was examined during the year* 
1,703 of these samples being analysed chemically, including sixty-five samples of 
foods. Eighteen samples of butter-fat analysed were found to be of normal com- 
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Rubber, By Philip Sohidrowitz. London: Methuen and Co., Ltd,, 1911. 

Pricel0s.6d.net. 

Owing to a number of causes rubber has attracted an unusual amount of 
attention during the past few years, and much useful work, both from the scientific 
and from the more purely technical sides, has been devoted to the solution of some 
of the more important problems connected with its production and employment. 
For many years prejudice and rule-of-thumb reigned supreme, and it was widely, if 
not universally, assumed that the various commercial rubbers had their fixed 
positions in the scale of quality, and that their properties—good, bad, or indifferent 
—were inherent and beyond the control of the technologist. Not the least useful 
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outcome of recent work has been the recognition of the fact that this is only true to 
a certain extent, and that by the application of better methods much may be done to 
improve the inferior qualities, and so materially to lessen the distance between the 
best and the worst. Perhaps the most valuable portions of the work under review, 
and those which afford the greatest justification for its appearance, are the descrip¬ 
tions and criticisms of the various investigations which have, directly or indirectly, 
been instrumental in bringing about this improved state of affairs. The author has, 
himself, done good work in this fascinating and important field, and this, coupled 
with his first-hand knowledge of the subject in its various aspects, entitles him to 
claim for his views—even when, as is sometimes the case, these are decidedly specu¬ 
lative—the serious attention and respect of his readers. The work necessarily covers 
much of the ground occupied by previous authors, such as Weber, Clouth, Wright, 
Seeligmann, and others; but it is written in the light of the results of modern 
researches, and a great deal that is new and suggestive will be found even in those 
portions of the book where it might appear to be difficult to say much that has not 
already been said. The chapters dealing with wild rubber and the plantation 
industry are excellent, and if the same cannot be said of that referring to the produc¬ 
tion of so-called “industrial rubbers,” it is clearly because the author has not felt 
himself at liberty to say what he knows. This is a matter for regret, since it detracts 
a little from the value of the book as a general survey of the whole industry. The 
methods adopted and the solvents employed in the winning of these rubbers are such 
very open secrets that probably no harm would have been done to anyone by a 
somewhat fuller reference to the subject. Seeing that such immense and increasing 
quantities of these rubbers are finding their way on to the market, it seems a pity 
that the whole subject should have been dismissed in the space of eight pages. A 
similar criticism applies to the discussion of “ reclaimed ” rubber. 

The chapter dealing with the chemistry of crude rubber is clearly and concisely 
written, and in dealing with a subject where such magnificent superstructures have 
often been reared on such slender foundations of fact, the author cannot be blamed 
if he has erred on the side of condensation and exclusion. The view that the resins 
Usually associated with the various crude rubbers are not genetically related to the 
rubber hydrocarbons is probably correct; but, nevertheless, they are of importance 
from several points of view, and their treatment is, in the opinion of the writer, 
scarcely adequate. The chapter on the chemical analysis of crude and vulcanised 
rubber is rather disappointing, in the sense that it contains little that is novel, either 
in the description of new methods or in the critical discussion of old ones. The 
prefatory remarks of the author, however, disarm criticism on this point, and it only 
remains for the reviewer to refer to the fact in passing. The author is, of course, 
right in stating that “ a commercial valuation cannot be undertaken on the basis of 
chemical analysis alone,” and that the chemical results should be supplemented by 
physical tests and by vulcanisation experiments. Still, one cannot help feeling that 
undue emphasis has been laid on the inadequacy of chemical results and on the 
difficulties attending the evaluation of commercial rubbers. Very large quantities of 
rubber are bought and sold daily on the results of simple chemical analysis, aided, of 
course, by the expert knowledge of the buyer, who in any case is in a better position 
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to know what class of rubber he requires than is the chemist, no matter how eipert 
he may be. Having said so much by way of criticism, there remains nothing but 
praise for the work, which is clearly written, and provides on the whole an excellent 
survey of the present condition of the rubber industry. The paper and printing are 
good, and the illustrations are excellent. There are very few typographical errors, 
but with a view to their correction in future editions the following, which have 
caught the reviewer’s eye, may be noticed: “ Diamethyl ” for dimethyl, on p, 119 ; 
u hydriod ” for hydriodic, on p. 120; “ phenonema ” for phenomena, on p. 124; and 
“ adsorption ” for absorption, on p. 249. “ Ido-bromine,” on p. 151 is, moreover, not 
a very intelligible expression. A. Chaston Chapman. 

The Chemistry of Enzymes (Allgemeine Chemie der $nzyme). By Hans Euder. 

Wiesbaden: J. F. Bergmann, 1910. Pp. viii, 238. Price 5*70 m. 

In this book the author aims at giving a succinct account of enzymes and 
enzyme action, the various chapters being devoted to the descriptive chemistry of 
enzymes, their physical properties, activators and inhibitants, the chemical dynamics 
and statics of enzyme action, enzymic synthesis, and the specific character of enzymes. 
This comprehensive scheme necessitates a condensed mode of treatment, but the 
work, in spite of this, is readable and not . too greatly loaded with details. The 
author takes a broad view of his subject, and admits that enzymes in many cases 
may do more than merely accelerate or diminish the rate of a reaction; that they 
may not only combine with the substrate and the products formed from it,' but 
may take part in and affect the condition of equilibrium. An examination of the 
numerous data quoted concerning the course of enzymic reactions shows that the 
due recognition of this possibility and a careful study of the various factors involved 
in each particular case of enzyme action are absolutely necessary if any great 
progress is to be made in the elucidation of the nature and mode of action of these 
mysterious agents. 

As regards the actual chemical character of enzymes, no direct information is- as 
yet available; in spite of many attempts at purification, no organic substance has 
been isolated about which it can be definitely said that it is a chemical individual 
and has the properties of one of the natural enzymes. 

The work concludes with a short appendix containing a brief description of some 
of the most important methods of obtaining enzyme preparations and ascertaining 
their activity. 

The author has undoubtedly succeeded in presenting in comparatively small 
space a general view of our knowledge of enzymes and enzyme action. Greater 
detail might .appear to be desirable in several cases, notably in the discussion of the 
important subject of enzymic synthesis, but on the whole the relative importance of 
the various branches of the subject is adequately realised. The reader interested in 
any particular section of the subject will find here a general statement bearing on 
Ithe point, and will be guided by the copious references to the literature. More than 
*this it would be unreasonable to demand, A. Harden. 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


The monthly meeting of the Society was held on Wednesday evening, November 1, 
in the Chemical Society’s Booms, Burlington House. In the absence of the 
President, the chair was occupied by Dr. Bernard Dyer, F.I.C., Past-President, 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. B. D. 
Carty, W. K. Walton, and G. P. Wesley Martin, were read for the second time; and 
certificates in favour of Messrs. Shelton Gottlieb Agar, 41 La Fontaine/’ Clifton, 
Guernsey, Assistant Public Analyst for Guernsey ; George Stephen Barton, 8, Exhibi¬ 
tion Boad, South Kensington, S.W., analyst and bacteriologist to the Belgrave Dairy 
Co., Ltd.; Stanley W. Bridge, A.I.C., “Dunsmore,” Park Hill Eoad, Croydon, 
assistant to Mr. E. Hinks, B.Sc., F.I.C.; Bichard Victor Briggs, 4, Pollock Street 
(P.B. 279), Calcutta, analytical and consulting chemist; Prancis Archibald Mason, 
26a, Great George Street, Leeds, analytical and consulting chemist; William Bristow 
Saville, 117, Vassall Boad, Brixton, S.W., assistant to Messrs. Harland and Brown; 
George Alfred Stokes, 191, Edgware Boad, Paddington, W., assistant to Mr. A. W. 
Stokes, F.I.C.; and Prancis Clifford Dyche-Teague, B.Sc. (Birmingham), A.I.C., 
28, King Street, Portman Square, W., analytical and consulting chemist, were read 
for the first-time. 

Mr. H. C. Huish was elected a member of the Society. 

The following papers were read: 44 Notes on Shrewsbury and Knapp’s Process 
for Estimating Coeoanut Oil/’ by H. S. Shrewsbury, F.I.C., and Arthur W. Knapp, 
B.Sc., F.I.C.; 44 Note on the Examination of Finnish Turpentine/’ by L. M. Nash, 
F.LC.; 44 Note on a Counterfeit Gold Coin/’ by H. S. Shrewsbury, F.I.C.; 44 Noth 
on the approximate Estimation of Starch by Iodine,” by L* Reed, F.I.C.; 44 Note on 
the Gravimetric Estimation of Phosphorus in Milk/’ by E. H. Miller; 4 Koberfc’s 
Beagent as a Test for Salicylic Acid/’ by J. McCrae, Ph.D., F.I.C.; and 44 Precipita¬ 
tion of Nickel Compounds and Preparation of Spongy Nickel/’ by W. H. Low. 

* * & $ $ 
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INTERNATIONAL CONFERENCE ON FOOD ANALYSIS. 

As the result of some correspondence which they had had with the Foreign Office, 
the Local Government Board in June, 1910, addressed a letter to the President, 
suggesting that the Society should send a representative to the International 
Conference which was to be held in Paris on June 27, and succeeding days. This 
Conference was convened by the French Government for the purpose of discussing 
two main questions; first, the means to be adopted for the unification of methods of 
expressing the analytical results obtained in the analysis -of food products; and, 
secondly, that of the unification of the analytical methods themselves. Mr. A. 
Chaston Chapman was appointed to act as the Society's representative, the other 
British delegates being Dr. G. S. Buchanan and Dr. G. W. Monier-Williams, 
representing the Local Government Board;. Dr. J. J. Dobbie, Director of the 
Government Laboratories; Mr. E. J. Connah, Chief Chemist of the Customs 
Laboratory; and Dr. Nestor Tirard, Secretary of the Pharmacopoeia Committee of 
the General Medical Council. The following countries were also represented: 
Argentina, Belgium, Bulgaria, China, Denmark, France, Greece, Holland, Hungary, 
Italy, Mexico, Norway, Portugal, Sweden, Switzerland and Uruguay, and the Meetings 
were held under the Presidency of Dr. Bordas, the Principal of the Laboratories of 
the French Ministry of Finance. 

The following is a translation of the result of the deliberations of the Conference, 
and of the rules which have been proposed for the expression of analytical results 
obtained in the analysis of food products. To these recommendations all the British 
delegates signified their adhesion. 

I. The members of the International Conference which was held in Paris on 

June 27,1910, are in agreement in recognising that the unification of the methods 
of analysis of food products involves, in the first place, the unification of the methods 
of expressing the analytical results obtained conformably with the rules laid down 
hereafter. , 

II. The Conference expresses a desire that the French Government should take 
the initiative in considering a project for the creation of a permanent International 
Bureau, with laboratories attached., 

,, The object of such laboratories would be to study the methods of analysing food 
products with a view to their possible unification, as well as the preparation of such 
tables of comparison (concordance) as might be considered necessary. 

The Conference further expresses the hope that this project may be submitted 
By the French Government as soon as possible to all the countries represented at the 
Paris Conference. 

III. The delegates agree to recommend to the recognised authorities of their 
respective countries the adoption of the methods suggested by the Conference. They 
express the wish that their decisions may be sanctioned by an International Con¬ 
vention, and, in particular, that measures shall be taken in the countries represented 
to bring into general use the manner of recording analytical results as adopted by the 
Conference. 
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Rules for the Unification of the Expression of Analytical Results. 

■ 1. Notation .—The methods of notation are to be those adopted by the'Inter¬ 
national Committee of Weights'and. Measures. The atomic weights employed are to 
be those established by the International Commission on Atomic Weights. 

2. Mass (Quantity of Matter).—T he practical unit of weight is the gram—the 
one-thousandth part of the international kilogram. This is in conformity with the 
definition of the General International Conferences on Weights and Measures, and 
introduced into the laws of those countries which have signified their adhesion to the 
Metric Convention. 

8. For products the quantity of which is estimated by weight (dont on Svalue 
fa quantiU par des pesies), the results of the analysis giving their composition are to 
be expressed in grams or milligrams per 100 grms. of the product. These results 
are. indicated as follows : . 

g. %g. or mg. %g. ■ * 

g/lOOg. or mg/100 g. 

. g. p. cent. g. or mg. p. cent. g. 

: L Volume .—The unit of volume is the litre—the volume of a kilogram of pure 
water under the conditions defined by the General International Conferences on 
Weights and Measures. The practical unit of volume measurement is the cubic 
centimetre, equal to the one-thousandth part of the litre. 

5. The litre is represented at the temperature of t° by the volume of g grams 
of distilled water weighed in air with brass weights. A table giving the values for g 
for various temperatures is appended. 

6. In the case of substances that are measured by volume, the results of the 
analysis are to be stated in grams or milligrams per litre of the substance. Thus— 

g/L. or mg/L. 

The results can at the same time be expressed in any other desired manner. 

7. Temperature .—Temperatures are to be given in terms of the normal scale 
adopted by the General International Conferences on Weights and Measures—that 
is, the Centigrade scale of the hydrogen thermometer, which has for its fixed 

. points— 

(1) The temperature of melting ice (0°). 

(2) That of the vapour of distilled water boiling under normal atmospheric 

pressure (100°). 

As far as possible, the boiling-points should be subjected to the usual corrections. 
They are in that case to be followed by the letters a core.” 

8. Calorimetric Measurements .—Thermo-chemical results must be expressed in 
large calories with the letters t( gr. cal.” (the quantity of heat required to raise the 
temperature of 1,000 grms. of water 1° Centigrade). 

9. Pressure .—Pressures must be expressed in millimetres of mercury at Q® and 

under normal conditions of gravity. - ■ 



538 INTERNATIONAL CONFERENCE ON FOOD ANALYSIS 

10. Density. —Density is -the ratio, of the mass of a given volume of a body to 
the mass of the same volume of distilled water at 4° and under normal pressure, 

11. Since the majority of existing tables contain the values at 15° compared with 
water at 15°, densities are in practice referred to those conditions (alcoholic solutions, 
and especially solutions of various acids, oils and essences). 

An exception is made in the case of solid fats, but the temperature T at which 
their density has been taken, and also the temperature t of the water to which the 
density is referred, are to be stated as follows: 

100°/15°, 40°/40°, etc. 

12. Densities are not to be given in arbitrary units (Baume, Tessa, Cartier, etc.). 

13. The alcohol content of alcoholic liquids must be given in grams of alcohol, 
either per litre or per 100 c.c., and at the same time in volumes of alcohol according 
to the method in vogue in the particular country, but preferably in volumes of 
absolute alcohol contained in 100 volumes of the liquid analysed. 

14. Refractive Index, —Befractometric measurements are to be expressed as 

refractive indices with reference to air, for the spectrum line D, and at a temperature 
of 25°, but at a temperature of 40° for fats. * 

When, however, it is impossible to work at the temperatures of 25° or 40° as 
mentioned above, the refractive index may be taken at another temperature T, but 
this must be designated by the expression “ refractive index (T)” 

15. Polarimetric Results.— Polarimetric readings are to be expressed in terms of 
degrees of arc, with centesimal fractions, for a tube of 20 cm., at a temperature of 
20°, and for yellow light (D). 

In the case of solids, the nature of the solvent and the concentration of the 
solution should be indicated. 

16. AciMty. —Whatever the nature of the acid (whether fixed or volatile, free or 
partly combined), the acidity is to be expressed by the number of cubic centimetres 
of normal, decinormal, or centinormal solution corresponding to 100 grms. of 
substance or to 1 litre of liquid, the following notation being employed : 

cm 3 N., cm 3 l/10N., cm 3 l/100N. 

■ In the case of butter and other fats, the acidity is to be referred to 100 grms. of 
the actual fatty matter. 

Side by side with the above, results may be given in terms of acetic, tartaric, 
malic acid, etc., according to the nature of the product, or arbitrarily in terms of 
sulphuric acid, or in any other way. 

In addition, the method employed and the indicator used should be mentioned 
whenever these have a bearing upop the results. 

17. The saponification value is to be given in cubic centimetres of normal 
solution corresponding to 100 grms. of the fat analysed. It may be accompanied by 
the Kottstorfer number. 

18. Alkalinity .—Whatever the nature of the bases, the alkalinity is to be 
expressed by the number of cubic centimetres of normal, decinormal, or centinormal 
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solution corresponding to 100 grains or to 1 litre of the substance analysed, the 
following notation being used: 

cm 3 N., cm 3 l/10N., cm 3 l/100N. 

The alkalinity may at the same time be expressed in any other manner. The 
indicator used should also be stated when this has any bearing on the results 
obtained. 

19. The alkalinity of the ash of a substance, expressed in the manner stated 
above, should be referred to 100 grms. or to 1 litre of the substance. 

20. Beducing Sugars .—Eeducing sugars the nature of which is not stated are to 
be expressed in grams of glucose per 100 grms. or per 1 litre of the substance analysed. 

21. Iodine Value, Bromine Value, etc. —The iodine and bromine values represent 

the number of grams of halogen, calculated as iodine or bromine respectively, which 
combine with 100 grms. of the substance. * 

In the case of butter and other fats, the results are to be referred to 100 grms. 
of the actual fat. 

22. Proteins.— -When any factor other than 6*25 is used in calculating proteins 
from the amount of nitrogen, this factor should be given in parentheses. 

23. Analysis of Spirits (Special Regulation). —The ethers are expressed in terms 
of acetic ether, the aldehydes as acetaldehyde, the higher alcohols as isobutylic 
alcohol or amylic alcohol, stating which of the two is taken. The volatile acids are 
to be expressed in terms of acetic acid. 

These constituents are to be expressed in milligrams per litre of the liquid, and 
at the same time in milligrams per 100 c.c, of absolute alcohol contained in the 
liquid analysed. 

The extractive matters and the fixed acidity (calculated as acetic acid) are to be 
expressed in grams per litre of the liquid analysed. 

The letters OJ. may be used to indicate that the analytical results are expressed 
in conformity with the preceding rules. 

Jz ill ^ 
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THE PRECIPITATION OF NICKEL COMPOUNDS AND PREPARATION OF 

SPONGY NICKEL. 

By WILSON H. LOW. 

(Read at the Meeting , November 1, 1911.) 

Textbooks bn both qualitative and quantitative analysis are somewhat limited in 
their remarks concerning the behaviour of nickel solutions with ammonia, and there 
is little in them to suggest that ammonia is a possible reagent for the precipitation 
of nickel salts. In Boscoe and Schorlemmer’s “ Chemistry,” however, the statement 
is made that nickel is precipitated as hydroxide by the fixed alkalis, that the precipi¬ 
tate dissolves in ammonia, and separates out as a green crystalline powder on boiling 
the ammoniacal solution. 
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This statement, was found to be correct. The nickel separates in a form easy 
to filter and wash, and of course is free from fixed alkali. This would be an ideal 
method for determining nickel were it not for the fact that the precipitation is not 
complete, but the filtrate contains enough nickel in solution to be slightly greenish 
in colour. 

Further addition of ammonia and boiling failed to produce more precipitate. 
With the hope that hydrazine might give better results, the original nickel solution 
was boiled with an excess of hydrazine hydrate. This produced a precipitate from 
neutral solutions of varying colour, but with an excess of the reagent the precipitate 
was a delicate blue-violet. This precipitate was crystalline, could be easily filtered 
and washed, and, except in colour, appeared physically much the same as the precipi¬ 
tate produced by ammonia. But here again it was found that the filtrate contained 
nickel, which further addition of the reagent and boiling failed to precipitate. 

While neither ammonia or hydrazine hydrate gave filtrates free from nickel, it 
was found that if the filtrate from the ammonia precipitation was treated with 
hydrazine hydrate the remaining nickel was completely precipitated, as evidenced 
by the filtrate being dear and colourless. Operating in the opposite manner, and 
adding ammonia to a hydrazine hydrate filtrate, no further precipitate was formed. 
The explanation appeared obvious : Hydrazine will precipitate nickel completely 
from solutions containing ammonium salts, but ammonia will not cause a complete 
precipitation in solutions containing hydrazine compounds. This proved to be the 
case, and, starting with a nickel solution containing ammonium chloride, the hydra¬ 
zine precipitated the nickel completely. 

Either the precipitate produced by ammonia or hydrazine may be easily 
reduced to spongy nickel by heating in hydrogen. The spongy nickel is free from 
fixed alkali. 

Laboratory of the Cudahy Packing Company, 

South Omaha, Nebraska, U.S.A. 
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ROBERT'S REAGENT AS A TEST FOR SALICYLIC ACID. 

By J. McCRAE, Ph.D., F.I.C. 

(Bead at the Meeting , November 1, 1911.) 

Robert’s reagent (three drops of formaldehyde solution in 3 c.c. of sulphuric acid), 
so useful in the detection of morphine, gives a characteristic rose colour with 
salicylic acid (or salicylates). 

When Robert’s reagent is added to dry salicylic acid, the colour develops fairly 
quickly, but the colour does not appear quite immediately. The reaction is most 
cleariy seen when about mgrm. of salicylic acid is dissolved in two drops of 
sulphuric acid, and a drop of Robert’s reagent then added; the fine rose colour 
develops within a few minutes. 

The same result is obtained with acetyl-salicylic acid (aspirin and xaxa), and; 
also with salol; in the case of salol the colour develops more quickly. 



FOOD AND DRUGS ANALYSIS 


541 


Sulphuric acid gives a red colour with salieine, but the colour obtained, with 
Kobert’s reagent is deeper and richer. This colour reaction can be best seen by 
dissolving about mgrm, of salicin in three drops of sulphuric aeid v and to this 
red solution adding one drop of Kobert’s reagent in such a way that mixing does noi 
take place; a deep red colour is produced. 

Kobert’s reagent gives the following characteristic colours with other substances: 
Phenol, red-violet; catechol, violet (redder than the morphine colour); resorcinol, 1 
deep orange-brown; quinol, dirty greenish-brown; pyrogallol, brown; a-naphthol, 
dirty green; /2-uaphthol, dirty brown; cinnamic acid, brown; mandelie acid, yellow. 

Government Laboratories, 

Johannesburg. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Composition of Ripe and Unpipe Bananas. R. Reich. (Zeitsch. Untenuch, 
Nahr. Qmussm., 1911, 22, 208-226.)—The author has analysed several different kinds 
of bananas, and meals prepared from the same, and the following table gives a 
selection of typical results from the large number of analyses recorded: 


.Dried ripe Gros Michel (Sun 
Ram) bananas 

Do. do. unripe 

Do. do. unripe, meal 

Dried ripe 14 Appel Bacoven ” /! 

(apple bananas) \2 

Do. do. unripe, meal 

Dried ripe {f Pikien Missi- fl 
finger Bacoven ” \2 

Cooking bananas (plantains)— 
.unripe ... 

, Do. do. ripe 

Do. do. meal 

Canary bananas— ripe 

Do. do. overripe ... 

Jamaica bananas — halfripe ... 
Dried banana skins, unripe 
Do. do. ripe 



Water. 

4 ' 

iff 

02 

1" 

Invert 

Sugar. 

Sucrose. 

/ 

*« 

Nitrogen. 

Crude Fibre. 

Acidity 
(aa Citric 
Acid). 

Per 

Per 

Per 

Per 

Per 

Pot 

Per 

Per 

Cent. 

Cent. 

Cent. 

Cent 

Cent 

Cent 

Cent 

Cent, 

19*00 

78-50 

61*86 

1*21 

3*43 

0*64 

1*65 

1*02 

. 19*50 

72-90 

60*28 

2*62 

8'70 

0*64 



23*20 

68*90 

60*28 

1*29 

3'60 

0-53 

_ 


15*34 

9*00 

2 - 24 . 


72*45 

0*68 

2*40 

_ 

15*40 

9*04 

2*06 


71-74 

0*69 

2-21 


21-31 

64-94 

57-68 

1-37 

7*40 

0*46 


1*28 

21*80 

66-20 

55*36 

4*00 

5*77 

0*45 

1*85 

1*59 

14*44 

5*54 

0-55 

•— 

74*15 

0*50 

3*70 


23*71 

66*20 

55*60 

315 

4*80 

0*62 

: 1-26 

1*16 

23*50 

63*30 

51*56 

3*08 

9*03 1 

0*62 



75-00 

— V 

_ 


21*32 


0*22 


75-00 

— 

— 

— ■ 

18*06 

"__ 

0*19 

■■ 

16-20 

— 

— - 

— 

69-40 

■ j_ 

0*90 

_„ 

74-75 

22*79 

9*79 

9*96 

0*93 

1 . — , 

0*64 

0*41 

79-16 

18*42 

11*66 

3*90 

0*90 

1 __ _ 



78-69 

19-89 

6*72 

10*35 

4-20 

0*18 

— 

• '■ ■ - 

6-60 

17*79 

3*87 

. - 

40*28 

0*91 

10-10 

l 0^98 - 

7-40 

40*42 

20*03 

—* 

8*17 

| 1*04 

! ' ' ' 

12-66 

2-07 


4 

3 


Per 

Cent. 

3*30 

3-32 

302 

2*83 

3*12 

2 * 40 * 

2*44 

2*15 

216 

217 


It will be seen from the above results that the starch present in banana a d S MomyiSkt^.' 
into sucrose and invert sugar during .the ripening process •(c/. AwAf.vgr T '.1ffliia ) ' 
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For the manufacture of banana meals, care is taken that the fruit is collected at a 
period when the formation of starch is fully developed, but before the saccharification 
of the starch commences. W. P. S. 


Composition of Roquefort Cheese. A. W. Dox. (Zeitsch. Untersuch. Nahr. 
Genussm 1911, 22, 239-242.)—The following results were obtained on the analysis 
of eight samples of Roquefort cheese purchased in New York: 



Water. 

Fat. 

Protein, 

N x 6-37. 

Ash. 

Sodium 

Chloride. 

Maximum . 

Minimum . 

Average ... 

Per Cent. 
4010 

37- 49 

38- 61 

Per Cent. 
33-53 
31*50 
32*24 

Per Cent. 
23-25 
19-94 
21-62 

Per Cent. 
6-81 

5- 48 

6- 19 

Per Cent. 
4-50 

3- 64 

4- 18 


The high percentage of sodium chloride distinguishes this class of cheese from 
Gorgonzola (1-57 per cent.) and Stilton (059 per cent.). W. P. S. 


Nature of the Poisonous “Cardamom” (Maratti) Fat employed in the 
Manufacture of “ Backa-Margarine.” H. Thoms and F. Midler. {Zeitsch. 
Untersuch . Nahr . Genussm ., 1911, 22, 226-236.)—The recent case of poisoning by 
“ backa-margarine ” having been found to be due to the presence of maratti fat in 
the margarine, the author investigated the characters and sources of this fat. It 
seems that the fat was obtained from an Indian species of Hydnocarpus , probably 
from the most widely distributed member of the species—namely, Hydnocarpus Kurzii 
Warburg (synonym : TaraHogenos Kurzii King). The fat has the following constants: 
m.p., 22° to 24° G.; [a] D = + 54*0° to 58*0°; saponification value, 201 to 212; and 
an iodine value from 88 to 94*8. It appears to be identical with cbaulmugra 
fat; besides palmitic acid, the fat contains hydnocarpic acid and chaulmugric acid, 
G 18 H s 2 0 2 ; m.p. 68*5°. Both maratti fat and chaulmugric acid are poisonous, a 
dose of 0*04 grm. of the former killing a white mouse within an hour and a half. 
(C/. Analyst, 1911, 65.) W. P. S. 

Estimation of the Reichert-Meissl Value of Fats by Means of Glycerol- 
Potassium Hydroxide. H. Kreis. ( Chem . Zeit, 1911, 35, 1053-1054.)—The 
author states that butter, cocoanut oil, lard, etc., maybe saponified for the estimation 
of the Reichert-Meissl value, by the use of 2 c.c. of 50 per cent, potassium hydroxide 
solution and 4 c.c. of glycerol. The saponification proceeds more rapidly than when 
the usual 20 c.c. of glycerol are employed, and the results obtained agree closely. 
The advantage of using the smaller quantity of glycerol arises from the fact that 
many specimens of glycerol yield considerable amounts of volatile acid substances, 
the Reichert-Meissl values of fats having to be corrected accordingly. W. P. S. 

Estimation of Fat in Feeding Stuffs by Means of Triehlorethylene. 
R. Neumann. (Chem. Zeit 1911, 35, 1025-1026.)—The use of triehlorethylene is 
ecommended (of. L. Gowing- Scopes, Analyst, 1910, 35, 238) for the estimation of fat 
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in such feeding stuffs as meals, feeding-cakes, etc. Five grms. of the material are 
shaken for one hour in a stoppered flask with 100 c.c. of the solvent; after being 
allowed to settle for thirty minutes, the liquid is filtered, 50 c.c. of the filtrate are 
evaporated in a weighed flask, the residue of fat is dried for one hour at 100° C. and 
weighed. . The results obtained agree well with those yielded by the ordinary 
extraction process with ether. W. P. S. 

Method of Estimating the Quality of Wheaten Flour. L. von Liebermann 
and Y. Andriska. ( Zeitsch. Untersuch. Nahr. Genussm., 1911, 22, 291-293.)—The 
quality of wheaten flour as regards the quantity of bran substance present may be 
ascertained by shaking the flour with chloroform, and observing the colour of the 
portion which floats on the surface of the chloroform. The test may be rendered 
quantitative in the following manner: One grm. of the flour is shaken in a tube with 
10 c.c. of chloroform, and the mixture is allowed to stand for one hour. A layer 
then forms on the surface of the chloroform, and its depth of colour is compared with 
the colours of the layers produced when mixtures of finest white flour with variable 
proportions of bran are subjected to similar treatment; these mixtures may,con* 
veniently. contain quantities of washed bran ranging from 0 to 2 per cent. The 
colour of the layers should be observed from above. W. P. S« 

Composition of the So-called Gallisin [Glucosin] occurring in Commercial 
Starch Syrup. J. Gatterbauer. ( Zeitsch . Untersuch . Nahr . Genussm 1911, 22, 
265-290.)—That portion of commercial starch syrup which resists fermentation, and to 
which the name “ gallisin ” has been applied, consists of a small quantity of maltose 
together with a new carbohydrate which has the properties of a disaccharide; 
dextrin is not present. This carbohydrate, or “ glucosin,” yields only dextrose on 
hydrolysis, and may be regarded as an isomer of maltose. It is obtained from 
completely fermented starch syrup as a viscous liquid which, by treatment with 
absolute alcohol and ether, may be converted into a white or yellowish-white powder. 
“Glucosin” has [<*]»- +100°, is fermented slowly by beer-yeast, and is converted by. 
yeast-maltase and by emulsin into dextrose. Mineral acids and oxalic acid also 
convert “ glucosin ” into dextrose, but with high concentrations of mineral acids the 
reaction is reversible. In fact, the new carbohydrate is formed by the action of 
mineral acids on dextrose during the manufacture of starch syrup. The phenyl- 
osazoneof “glucosin” is a red-brown crystalline powder melting at 97° to 100° C,; 
the jp-nitrophenylosazone melts at 240° C., and yields a blue coloration when treated 
with sodium hydroxide. “Glucosin” also yields amorphous esters with benzoyl 
chloride, ^-chlorobenzoyl chloride, m-nitrobenzoyl chloride, and benzene sulpho- 
chloride. , W. P. S. 

Estimation of Sulphurous Acid in Glucose Syrup. O. Claassen, {Ohm. 
Zeit 1911, 35, 1065-1066.)—The usual addition of calcium carbonate in estimating: 
sulphurous acid by distillation with phosphoric acid and absorption in potassium 
iodide solution is shown to be an unnecessary complication. Thus, in comparative 
estimations with and without the addition of ,3 grms,, of calcium carbonate, the 
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amounts of sulphur dioxide found in a glucose syrup were 0*0056 and 0*0050 per 
cent, respectively. No differences in the results were produced by the substitution 
of acetic acid for phosphoric acid. C. A. M. 

Some Reactions of Gum Kino. J. L. Simonsen. (/. Qh&m* Soc ., 1911, 99, 
1530-1535.)—The author was unable to isolate the principle kinoin by the action of 
hydrochloric acid on kino. Catechol was, however, detected, and this is generally 
present in small quantity in kino. Kino is not glucosidic in character. It was found 
to be readily methylated by treatment with methyl sulphate and potassium hydroxide. 
(No methoxy-group was discovered in kino.) The methyl ether, C 15 Hu0 4 (0Me) 8 , 
was obtained as a non-crystalline, nearly colourless powder, and the acetate, a brown 
powder, was of similar characters and corresponding formula. By oxidation in the 
cold with potassium permanganate, the methyl ether yielded veratric acid as the 
only product; by fusion with potassium hydroxide, protocatechuic acid and catechol 
were obtained, but no phloroglueinol. On oxidation with 10 per cent, nitric acid, 
oxalic acid and ammonium quadroxalate were formed, the latter probably by means 
of the strong reducing action of kino on the acid with production of ammonia. 

. A. E. T, 

Estimation of Nieotine in Nicotine Solutions and Tobacco Extracts. 
R. M. Chapin. (J7.& Dept of Agriculture , Bureau of Animal Industry , Bull. No. 133, 
1911; through Ghem . Zentralbh , 1911, II., 799-800.)—The results of a critical 
examination of various methods used for the estimation of nicotine are recorded. 
Kissling’s method was found to yield accurate results; as, however, all alkaline 
substances present in the distillate are counted as nicotine, it is probable that the 
correct results obtained are due to a balancing of errors. According to the direc¬ 
tions of the American Association, of Official Agricultural Chemists, the method is 
carried out as follows: Five grms. of tobacco extract, or 20 grms. of finely divided 
tobacco dried at 60° C,, are mixed with 10 c.c. of alcoholic sodium hydroxide solution 
(6 grms. of sodium hydroxide, 40 c.c. of water, and 60 c.c. of 90 per cent, alcohol); 
in the case of tobacco extracts, sufficient calcium carbonate is also added, so as to 
convert the mixture into a moist mass. This is extracted with ether for five hours 
in a Soxhlet apparatus, the ethereal solution is evaporated at a low temperature, the 
residue is dissolved in 50 c.c. of 4 per cent, sodium hydroxide solution, transferred 
to a flask, and steam-distilled until 500 c.c. of distillate have been collected ; at the 
end of the distillation the flask should contain only about 15 c.c. of liquid. The 
distillate is then titrated with y sulphuric acid, using phenacetolin as indicator. 

Toth’s method (Analyst, 1902, 27, 12) also yields trustworthy results, although 
the danger that non-volatile alkaloids, if present, would be included in the 
nicotine result. 

The silieotungstic acid process, proposed by Bertrand and Javillier (Analyst, 
1909, 34, 219), is considered by the author to be the most convenient and accurate 
method for the estimation of nicotine. The procedure recommended is as follows : 
A quantity of the sample, corresponding with from 1 to 2 grms. of nicotine, is mixed 
in a-flask with 1*5 grms. of paraffin, a small quantity of pumice-stone, and 10 c.c. of 
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sodium hydroxide solution (1:2), and submitted to steam-distillation until a few 
c.c. of the distillate no longer yield a turbidity with silicotungstic acid. The distillate 
is received in a vessel containing 10 c.c. of hydrochloric acid (1:4), and at the end 
of .the distillation is diluted to a definite volume and filtered. A quantity of the 
filtrate corresponding with about 0*1 grm. of nicotine is then treated with a further 
quantity of hydrochloric acid, 3 c.c. of the latter (1: 4) being added for each 100 c.c.' 
of the solution, and 10 c.c., or an excess, of 12 per cent, silicotungstic acid are added. 
After the lapse of eleven hours the precipitate is collected on a filter, washed with 
water containing 1 c.c. of hydrochloric acid per litre, and ignited in a platinum 
crucible. The weight of the residue multiplied by 0*114 gives the quantity of 
nicotine in the precipitate. The precipitate may also be collected in a Gooch 
crucible, dried at 125° C., and weighed as anhydrous nicotine silicotungstate 
(2G l0 H I4 N 2 .2H 2 O.SiO 2 .12W0 3 ). W. P. S. 

Analysis of Tobacco Juice and Extracts, and of Nicotine Salts, by the 
Method of Dlex. Essner. {Arm. Ghim. anal. apjpZ., 1911, 16, 339-341.)—The 
method of Ulex, the accuracy of which has been called in question by Koenig 
(Analyst, 1911, 106, 348), gives closely concordant results when applied in the 
following manner: About 10 grms. of the juice or extract are mixed with soda-lime 
prepared by slaking quicklime with sodium hydroxide solution (sp. gr. 1*33), leaving a 
slight excess of lime, mixing one part of the mass with four parts of plaster, grinding 
the whole in a mortar, and sifting the powder through a sieve with 220 meshes to the 
sq. cm. The mixture of tobacco juice and soda-lime should also be sifted, any residue 
left being ground up again until the whole is reduced to a fine powder. This is 
exposed for about an hour in a wide vessel placed in a desiccator over sulphuric acid 
to facilitate the evaporation of ammonia and ammoniacal compounds prior to the dis¬ 
tillation, after which it is transferred to a 3-litre flask containing 2J litres of boiled 
water. The evaporating basin is rinsed with a few drops of hydrochloric acid, which 
are also added to the main liquid. About 10 grms. of sodium hydroxide and 10 to 
15 grms. of paraffin wax (to prevent bumping) are now added, and the liquid distilled 
so as to obtain six fractions of 1,000, 500, 200,100,100, and 100 c.c. of distillate. Bach 
of these fractions is separately titrated with § hydrochloric acid (1 c.c. = 0*081 grm, 
of nicotine), with turmeric as indicator, and each result added to the preceding one. 
From 60 to 70 per cent, of the nicotine passes over with the first fraction, and from 
85 to 90 per cent, in the first 1,500 c.c. In this way the author has estimated nicotine 
within 1 per cent, in concentrated tobacco extracts containing 100 to 125 grms. of the 
alkaloid per litre, and varying in sp. gr. from 1*060 to 1*450; whereas by Schloesing’s 
method deviations of 10 to 15 grms. were obtained in duplicate estimations, even 
when the proportion of alkali was increased beyond the specified amount. 

O, A. M. 

Estimation of Tartaric Acid in Apples* Pears, Cider, and Perry, 
G. Wareollier. {Ann. Falsifies 1911, 4, 485490.)—Kling’s method of estimating 
tartaric acid by precipitation as calcium racemate gives very accurate resuifc ; This- 
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racemate, when dissolved in hot dilute sulphuric acid, gives a quantitative reduction 
of potassium permanganate solution. Examined by this method, neither cider nor 
perry, nor the ripe or unripe fruits from which they are prepared, contained any 
trace of tartaric acid. G. A. M, 

Detection of the Substitution of Spirit for Aged Whisky. A, B. Adams. 
(J. Ind . Eng , Chem 1911, 3, 647-655.)—An account is given of the chemical 
and other methods employed for ascertaining whether barrels of whisky, drawn 
from bond and bearing Government stamps and seals indicating the quality of the 
whisky, had been partially emptied of their contents and refilled with other spirit by 
the dealers. In dealing with the cases mentioned (these were the subject of a law 
case, in which the findings of the analyst were upheld), samples were obtained from 
the distilleries, etc., as nearly as possible representing the age and quality of the 
Buspected samples; other samples of new and old whisky 4 were also examined for 
the purpose of comparison, and with the object of ascertaining the rate of 
change in the character and quantity of the different constituents of the 
whiskies during the ageing process. It was found that there is a general 
tendency for the alcoholic strength, colour, solids, and secondary substances, to 
increase with storage; this increase is uniform and comparable in barrels of 
proximately the same age. The barrel seems to have no other influence than to 
cause a slight variation in the depth of colour and amount of aldehydes. The quan¬ 
tity of furfural depends almost entirely on the kind of barrel and the time of storage. 
In all cases the composition of the colour extracted from the barrels is the same, 
never less than 70 per cent, insoluble in water, or the same percentage soluble in 
amyl alcohol. The suspected samples were not similar in composition to any of the 
genuine comparison samples, except as regards alcoholic strength and depth of 
colour. The proportions of esters, acids, and colour, yielded the most useful data in 
judging the quality of the samples, the content of total solids, higher alcohols, alde¬ 
hydes, and furfural, affording only confirmatory evidence. W. P. S. 

Analysis of Turpentine Oil. C. Blarez. (Ann. CMm. anal appl, 1911, 16, 
328-386.)—One hundred c.c. of the oil are distilled so that 80 c.c. pass over during 
the first twelve to fifteen minutes, and four successive fractions of 20 c.c. each of the 
distillate are collected, Whilst the residue in the flask constitutes a fifth fraction. 
French turpentine oils (from Finns maritima) showed the following characteristics: 
Sp. gr. at 15° 0., 0*8660 to 0*8720; polarimeter reading, -140° to -143°; turbidity 
temperature with aniline, (2 c.c. + 2 c.c.), 170 to 180 (sometimes 160 in the case 
of old oils); refractive index at 15° G., 1*4720 to 1*4730; and acid value, 1*5. 
Greek, Algerian, and Provence oils (from P. alepensis) had a lower sp. gr., though 
always superior to 0*8542, and gave a polarimetric reading ranging from +177° to 
+190°; whilst American oils (from P. palustris , etc.) had sp. grs. intermediate between 
those of the other oils, and showed sometimes a dextro- and sometimes a lsevo- 
rotation. The effect of the addition of 5 per cent, of various common adulterants 
upon a.pure oil of turpentine is shown in the following table of results : 
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Composition of Sauerkraut. E. Feder. (Zeitsch. Untersuch Nahr. Genussm . 
1911, 22, 295-296.)—Analyses of this substance yielded the following results: 



Water. 
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When an aqueous extract of sauerkraut is poured on the surface of concentrated 
sulphuric acid, a violet-coloured ring is formed at the junction of the two liquids; 
the coloration is intensified if the extract be mixed previously with a small quantity 
of milk, the reaction in this case being similar to that yielded by formaldehyde. 
Concentrated hydrochloric acid also yields a violet coloration. Mannose appears 
to be an important constituent of sauerkraut, its quantity amounting to about 
10 per cent, of the dry solids. W. P. S. 1 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Method for the Estimation of Acetone in Animal Fluids. H. Scott- 
IWilson. (J". of Physiol^ 1911, 42, ‘444-470; through Chem . Zentralbl> 1911, II., 
903-904.)—For the estimation of acetone in urine and other animal liquids, the 
following modification of Marsh and Struthers’ method (J. Ghem. Soc 1906, 87, 
1878) has been worked out: 100 c.c. of urine (or less if the quantity of acetone be 
abnormally high) are placed in a boiling-flask with 25 grms. of anhydrous sodium 
sulphate and 1 c.c. of concentrated sulphuric acid. The flask is provided with a 
leading tube communicating with the outside, which is closed during the distillation, 
also with another tube leading into a second flask. This flask contains 10 c,c. of a 
40 per cent, sodium hydroxide solution, and is connected through a reflux condenser 
with a flask containing the reagent. The reagent consists of a solution of 0*5 gra. 
of mercuric cyanide, 9 grms; of sodium hydroxide in 60 c.c. of water and 20 c.c. of a 
0*7268 per cent, solution of silver nitrate; if more than 0*4 mgrm. of acetone be 
expected, the quantity of the reagent should be increased. On boiling the urine, the; 
free acetone, together with that derived from any aceto-aeetic acid, is driven over, 
through the previously , heated soda solution in the second flask, which holds back 
phenols and volatile acids, into the reagent flask. Distillation is continued for five 
minutes after the first appearance of a turbidity in the mercury solution; prolonged 
distillation leads to a further production of acetone, owing to secondary changes. 
Ten minutes after the distillation has been stopped, a few drops of an emulsion of 
talc are added, and the liquid is filtered through a Gooch crucible. The precipitate 
together with the filter-paper is placed in a flask with about 10 c.c. of a mixture of 
40 per cent, of nitric aeid, 5 per cent, of sulphuric acid, and 55 per cent, of water; 
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1 c.c. of § permanganate solution is added, and the liquid is boiled. The colour 
should disappear in one or two minutes; if it disappears in a few seconds, a further 
1 c.c* of permanganate is necessary. The oxidised liquid is treated with 2 c.c. of 
saturated iron-alum solution and titrated with standard thiocyanate (1 c.c. = l mgrm. 

. of mercury), until a brown colour is produced: 1 mgrm. of mercury corresponds to 
0058 mgrm. of acetone. If the urine has suffered decomposition by standing for 
twenty-four hours, the quantity of acetone may be increased by 7 to 21 per cent, in 
consequence of secondary reactions. The mercury reagent may also be used for the 
qualitative detection of an abnormal proportion of acetone in the atmosphere. The 
daily quantity of acetone excreted by the normal organism ranges from 2 to 4 mgrms. 

J. F. 

Absorption of Arsenic by Sugar Beets. H. Remmier. (Ghetn. ZeiL, 1911, 
35, 977-979.)—For the destruction of the horse-beetle on growing beet, the application 
of a spray composed of Schweinfurt green and lime to the young plants, at the end 
of May, has been recommended. The author has conducted experiments to ascertain 
. whether, under these conditions, the presence of arsenic in poisonous quantities can 
be detected in the leaves or roots at the time of the harvest. The results showed 
that the beet root is indeed capable of taking up arsenic in this manner, and that 
the quantity of arsenic absorbed increases with the quantity of Schweinfurt green 
applied. Exactly by what process this absorption takes placets not yet determined, 
nor is the exact form of the arsenic compound in the plant known. But assuming 
it exists entirely in the most poisonous form, the quantity present in the plants 
.which have been treated with the prescribed proportions of Schweinfurt green is so 
small that no evil results are to be feared. For instance, from 1 kilo of the roots an 
arsenic mirror corresponding to 0*005 mgrm, of the oxide was obtained; from 500 
grms. of the leaves no mirror was produced. Beets which had been treated with an 
excess of the green, temporarily injurious to vegetation, showed 0'08 mgrm, of 
arsenious oxide per kilo, and the leaves showed 025 mgrm. per kilo. It is remarked 
that even if traces of arsenic were, by some accidental over-treatment, to appear in 
the juice, they would certainly be precipitated by the defecation lime; in fact, 
defecation lime itself may normally contain more arsenic than is likely to be present 
in the juice of treated beets. . J. F. B. 

Detection of Blood. 0. von Fiirth. (Zeitsch. angew, Chem tJ 1911, 24, 
1625-1628.)—For the identification of blood when present in traces on paper, fabrics, 
etc., the author recommends the use of a method which is a combination of tests 
described by Leers (treatment with sodium hydroxide and extraction of the blood- 
colouring matters with pyridine) and by Adler (leucomalachite green test; c/. 
Analyst, 1911, 284). The piece of fabric containing the stain to be tested for blood 
is heated for a minute or so with a few drops of 50 per cent, potassium hydroxide 
solution and a small quantity of alcohol. After cooling, the solution is transferred 
to a small separating funnel and shaken with a few c.c. of pyridine; when seg^ation 
-has taken place, the alkaline liquid is drawn off, and the pyridine layer is skjdfen 
with a few c.c, of 50 per cent, potassium hydroxide solution.. ,A pfi ^a 
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pyridine solution may now be examined spectroscopically, whilst another portion of 
about 1 c.c. is placed on a filter-paper on a glass plate and treated with a few drops 
of Ieucomalachite green solution containing 1 per cent, of hydrogen peroxide. A 
green coloration developes if blood is present. The Ieucomalachite green reagent is 
prepared by dissolving 1 grm. of the substance in 50 c.c. of glacial acetic acid, 
diluting with water to a volume of 500 c.c., and shaking the solution with chloroform 
to remove any green colour. When carried out in this manner the test is stated to 
be very sensitive, and to be free from certain objections (interference of other 
substances) belonging to the original methods of applying the tests. Potassium 
permanganate and lead peroxide are the only substances which must be removed 
before the test is applied ; for this purpose the fabric should be treated with a small 
quantity of 50 per cent, hydrazine solution, and then well washed before being heated 
with the potassium hydroxide solution. Only when blood has been heated to 
temperatures above 220° C. does it fail to give a positive reaction with the test. 

W. P. S. 

Haemochromogen and the Spectroscopie Differentiation between Oxy¬ 
hemoglobin and Carbon Monoxide Hemoglobin. F. Michel, (Chem. Zeit. y 
1911, 35, 996.)—The best reagent for reducing the colouring matter of the blood into 
haemochromogen is an alcoholic alkaline solution of sodium hydrosulphite prepared 
. by dissolving 4 grms. of potassium hydroxide in 75 c.c. of water, adding 3 grms, 
of fresh sodium hydrosulphite (Na 2 S 2 0 4 ), diluting the solution with 40 c.c. of 
98 per cent, alcohol, and filtering the liquid rapidly into a stoppered flask. On 
adding to the solution of blood a few drops to a few c.c. of this reagent, the charac¬ 
teristic spectrum of haemochromogen is obtained even in the cold. On heating 
the liquid a broad absorption band appears in the case of concentrated solutions, and 
the spectrum gradually disappears. It may, however, be restored by the addition of 
2 or 3 drops of pure pyridine, the liquid also becoming red again. On now shaking 
the cold solution, the red colour and haemochromogen spectrum disappear once more, 
but may be restored on beating the tube. This behaviour is characteristic of blood. 
In the case of blood-stains upon linen, paper, etc., it is frequently sufficient to apply 
a few drops of the reagent and to examine the spot between two glass slips by means 
of transmitted light. As a confirmatory test or in case of a negative result the stains 
are heated in a test-tube with about 4 to 6 drops of the reagent and 1 or 2 drops of 
pyridine, a similar course being adopted for the examination of blood-stains on rusty 
iron. For the detection of minute quantities of carbon monoxide-haemoglobin, a few 
drops of the blood are diluted with water, and a few c.c, of the reagent and a few 
drops of pyridine added. The colour of the liquid will become an intense yellowish- 
red, and only the oxyhemoglobin will have been converted into haemochromogen, 
until the liquid is heated, when the carbon monoxide-haemoglobin spectrum will also 
give place to that of haemochromogen. C. A. M. 

Estimation of Indophenol Oxydase of Animal Tissues. H. M. Vernon. 

'(/. Physiol „ 1911, 42,402-407; through Chem. Zmtralll ., 1911,11, 796-797.)—Forma¬ 
tion of indophenol takes place when the tissues of a rat or rabbit are mixed with 
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a-naphthol, jp-phenylenediamine, and sodium carbonate ; with Mf 100 a-naphfchol and 
phenylenediamine solution, the quantity of indophenol formed is proportional to the 
square of the amount of enzyme, with M/160 solution it is directly proportional to 
' the quantity of enzyme, and with Mji 00 solution is proportional to the square root 
of the quantity of enzyme. The estimation may be carried out by mixing quantities 
of 1 grm. of the tissue in Petri dishes with 5 c.e, of if/100, M/160, and M/i00 
a-naphthol and ^-phenylenediamine solutions containing 0*25 per cent, of sodium 
carbonate; at the end of a few hours the mixtures are digested for twenty-five 
minutefe with 97 per cent, alcohol, a portion of the liquid is filtered, and the colora¬ 
tion is compared with that of standard solutions. The latter are prepared by mixing 
1 part of the above reagent solutions with 200 parts of 50 per cent, alcohol, adding 
1 part of 0*5 per cent, calcium hypochlorite solution, and allowing the mixtures to 
stand for twenty-four hours. The tissues of the rat are richer in oxydase than are 
those of the rabbit. The heart muscle contains most oxydase, then follow the tongue 
muscles, the diaphragm, the renal cortex, and the grey substance of the brain. 

W. P. S. 

Detection of Active Pepsin in the Intestines by Means of Elastin. 
E. Abderhalden and C. Meyer. {Zeiisch. physiol Ghem ., 1911, 74, 67-100.)— Con¬ 
siderable quantities of active pepsin were found to be present in the intestines of 
animals, and this ferment seems to play an important part, in conjunction with 
trypsin and erepsin, in the digestion of proteins after the latter have passed the 
stomach. # The method employed in detecting the presence of pepsin depended on the 
property, possessed by proteins, of being capable of absorbing pepsin; elastin was 
used in the experiments, quantities of it being saturated with hydrochloric acid 
and then immersed in the intestinal contents. After the lapse of two hours the 
elastin was removed, washed, and kept, together with a small quantity of water, for 
forty-eight hours at a temperature of 87° C. The optical activity of the solution and 
its behaviour towards the biuret reaction were then determined. "W. P. S. 

Rapid Gravimetric Method for the Estimation of Albumin in Urine. 
E. Simonot. {Bull Soc . Ghim., 1911, [iv.], 9, 839-842.)—Most of the methods for 
the gravimetric estimation of albumin are not quite satisfactory, either because of 
incomplete coagulation, slow filtration, or a variable coefficient; in some cases, also, 
the coagulum slowly disintegrates during washing. The author finds that metaphos- 
phoric acid coagulates the albumin with results satisfactory in all respects. It is 
preferably liberated in situ, by adding a solution of sodium metaphosphate to the 
urine and treating with an acid. A 5 per cent, solution of sodium metaphosphate is 
prepared by dissolving 5*7 grms. of the finely powdered salt in 50 c,c, of hot water, 
boiling for five minutes, adding 50 c.c, of cold water, cooling rapidly to 15° C. ? and 
making up to 100 c.e.; the quantity of metaphosphate converted into phosphate by 
hydrolysis under these conditions is negligible. The urine is first tested approxi¬ 
mately with this reagent by the diaphanometric method of Denig^s (Ghimie 
analyiique , 3rd edition, 1907,1011), and it should contain over 0*5 grm. of albumin 
per litre. A quantity of urine containing between 0*08 and 0*15 grm. of albumin is 
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measured out, and its volume is made up to at least 100 c.c. It is placed in a 
capsule and heated on the boiling-water bath for ten minutes if 100 c.c. are taken, 
or for fifteen minutes if the volume is 200 c.c. Then are added without stirring 
5 c.c. of a 5 per cent, solution of sodium metaphosphate and 1 c.c. of pure hydro- ' 
chloric acid for every 100 c.c. of urine, and heating is continued for a further five or 
ten minutes. The coagulated albumin is deposited for the most part on the bottom 
of the dish. It is collected on a tared filter, dried at 110° to 120° C., care being 
taken to decant the liquid off first, washed with boiling water until the filtrate no 
longer reacts with silver nitrate, then with alcohol, and lastly with ether: The 
precipitate is drained by pressing between filter-paper, then dried at 110° to 120° C. 
and weighed. * The weight multiplied by the factor 0*88, gives the weight of albumin 
in the urine. J. F. B. 

Detection of Mercury in Urine. E. Salkowski. (Zeitsch. physiol Chem 
1911, 73, 401-406.)—In the method described the mercury is deposited on copper, 
volatilised from the latter on to the sides of a glass tube, and then converted into 
mercuric iodide by treatment with iodine vapour. The urine is first evaporated and 
oxidised by means of hydrochloric acid and potassium chlorate, and filtered if neces¬ 
sary, in order to obtain a final solution which is about 10 c.c. in volume. Two, or 
three strips of copper-foil, about 50 mm. long and 10 mm. wide, are immersed in this 
solution for an hour and a half, then removed, washed with water, alcohol, and ether. 
The dry strips are next heated in a dry test-tube until the mercury has sublimed on 
to the sides of the tube; the latter is then cooled and the strips are removed. A 
minute fragment of iodine is now dropped into the tube, which is placed in a boiling- 
water-bath until the excess of iodine has been expelled; a current of air may be 
blown into the tube to aid in the removal of the vapours. Should mercury be present 
in the urine under examination, a red mirror of mercuric iodide will he formed inside 
the test-tube. The test will detect as little as 0*19 mgrm. of mercury in 500 c.c. of 
urine* W. P. S. 

Separation and Identification of Urobilin. C. Carrez. {Ann. Ohm. anal 
appl, 1911, 16, 337-389.)—Forty-five c.c. of the urine under examination are shaken 
with 30 c.c. of Denig&s’ mercuric sulphate reagent (Analyst, 1898, 23, 216) and 
filtered, and 50 c.c. of the filtrate (-30 e f c. of urine) shaken with about 1 grm. of 
talc or silica, to precipitate the urobilin. The precipitate is washed with water 
and tested for urobilin; Thus it may be directly treated with 5 to 6 c,c. of Oliviero’s 
reagent (zinc chloride 10 grms. dissolved in about 30 grms. of ammonia solution, 
and mixed with 80 grms. of 90 per cent, alcohol, and 20 grms. of ethyl acetate), 
which gives an immediate green fluorescence with urobilin, the liquid showing a 
characteristic spectrum with an absorption-band at y. Or the precipitate may be 
treated with 10 c.c. of alcohol acidified with 5 per cent, of hydrochloric acid, and the 
extract shaken with 5 to 6 c.c. of chloroform and 100 to 150 c.c. of water. The 
chloroform extract is separated and tested with a 0*1 per cent, alcoholic solution of 
zinc acetate, which is added drop by drop until a clear solution is obtained. In the 
presence of urobilin the characteristic fluorescence and spectrum will then be 
observed. (Of. Analyst, 1911, 223.) ' C. A. M. 
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New Method of Elementary Analysis of Organic Substances containing 
Carbon, Hydrogen, Oxygen, and Nitrogen. J. A. A. Auzies. (Bull Soc. Chim 
1911, [iv.], 9, 814-815.)—The combustion-tube is charged with plugs of asbestos or 
cotton impregnated with thoria, in place of the usual copper oxide; otherwise it is 
fitted up in the ordinary way. The absorption vessels contain calcium chloride to 
absorb the water, a titrated solution of cuprous chloride in hydrochloric acid to 
absorb nitrogen peroxide, and potash for the carbon dioxide. The vapours of nitrogen 
peroxide when absorbed by the cuprous chloride produce a coloration which is 
proportional to the quantity absorbed. This coloration is then destroyed by the 
addition of a titrated solution of stannous chloride, according to reactions in which 
SnCl 2 is equivalent to 4N0 2 . The thoria cotton is prepared by steeping the cotton 
in a solution of a thorium salt, then in a solution of ammonia, which precipitates the 
hydroxide, and finally incinerating. J. F. B. 

Analysis of a Substance containing Carbon, Hydrogen, Oxygen, 
Nitrogen, and Sulphur. J. A. A. Auzies. (Bull Soc . Chim., 1911, [iv.], 9, 815.)— 
In the case of a substance containing sulphur, the gases, after passing over the thoria 
(see preceding abstract), are conducted over lead peroxide. It is necessary to separate 
the lead peroxide from the thoria—for instance, by interposing a plug of asbestos, 
since means must be provided for removing the lead peroxide quantitatively, prior to 
dissolving in hydrochloric acid for the estimation of the sulphate. The best method 
is to pack the lead peroxide in a special cylindrical boat which slides easily into the 
tube, and can be withdrawn after the analysis, the lead sulphate being estimated in 
the ordinary way. J. F, B. 

Analysis of a Substance containing Carbon, Hydrogen, Oxygen, 
Nitrogen, Sulphur, Chlorine, Bromine, and Iodine. J. A. A. Auzies. {Bull 
Soc . Chim 1911, [iv.], 9,815-819.)—In the case of a substance containing all the above 
elements, the tube is fitted up with absorption vessels containing calcium chloride, 
cuprous chloride, and potassium hydroxide. These account for the carbon, hydrogen, 
and nitrogen. The Bulphur is absorbed by lead peroxide contained in the combustion- 
tube. In a similar manner the halogens are absorbed by means of silver chromate, 
also contained in a special cylindrical boat. After the combustion, the silver 
chromate is treated with ammonia. The ammoniacal solution contains the silver 
chloride and the excess of silver chromate. The filtered liquid is neutralised by 
acetic acid, which precipitates the silver salts, and the chloride is then re-dissolved 
in potassium cyanide and estimated by known methods. The residue from the 
ammoniacal treatment contains silver bromide and silver iodide. This is washed on 
the filter and treated with potassium cyanide solution, which dissolves the iodide, 
leaving the bromide on the filter. The complete simultaneous estimation of all these 
elements in a mixture of substances has been carried out with satisfactory results* 
The following directions are given for preparing and standardising the cuprous 
chloride solution used for absorbing the nitrogen peroxide: 35 to 40 grms. of copper 
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sulphate are dissolved in a litre of water; a stannous chloride solution is also 
prepared by dissolving 20 grms'. of the salt in 300 c.c. of water and diluting to 1 litre. 
Ten c.c. of the copper solution are then boiled with 25 c.c. of hydrochloric acid, and 
the stannous chloride is run in until decolorisation is complete. Three c.c. of a 
solution of pure potassium nitrate containing 0*01 grm. of N 2 0 5 are then added, and 
the coloured liquid is again exactly decolorised by the stannous chloride, which is 
thereby standardised in terms of nitric acid. J, F. B, 

Analysis of Beeswax, with Special Reference to East Indian and the 
So-called China Beeswax. G. Buchner. (. Zeitseh . offentl Chem 1911, 17, 
225-227; through Chem. Zentmlbl, 1911, II, 729.)—When pure beeswax is saponified, 
the alcohol evaporated, and the residue treated with 250 c.c. of boiling water, a clear 
solution is usually obtained; certain waxes (East Indian, China, etc.) yield turbid 
solutions with the separation of amorphous substances, and the following tests are 
described for distinguishing these waxes from those adulterated with paraffin, which 
also yield turbid solutions. The amorphous matter is separated and boiled with 
acetic anhydride; a clear solution which does not yield a precipitate on cooling, 
indicates the presence of aliphatic alcohols, and cetyl alcohol, A crystalline pre¬ 
cipitate on cooling denotes the presence of cholesterol, phytosterol, or myricyl alcohol, 
whilst a turbid solution in hot acetic anhydride indicates paraffin. The presence of 
a trace of alcohol retards the separation of wax alcohols from the aqueous mixture, but 
aids in the separation of paraffin. Estimations of glycerol in pure beeswaxes gave 
results which corresponded with the presence of from 0'08 to 0*1 per cent, of glycerides 
in the waxes. W. P. S. 

Colorimetric Method for the Quantitative Estimation of Ends in 
Allelotropic Mixtures. L. Knorr and H. Schubert. {Ben, 1911, 44, 2772-2778). 
—The reaction of enolic compounds with ferric chloride plays an important part in the 
study of cases of desmotropy for the detection of the point at which the ketonie form 
begins to change into the enolic form. By the use of suitable standards and a colori¬ 
meter this reaction maybe employed in a quantitative sense for the study of the equilibria 
at different temperatures and in different solvents. The maximum colour intensity 
is attained when 1 molecule of ferric chloride (FeCl s ) reacts with 1 molecule of the 
enol. A convenient standard is obtained by mixing a freshly prepared solution of 
the pure enolic form with an equimolecular quantity of sublimed dry ferric chloride^ 
This solution is compared with an equally concentrated solution of the enol-ketone 
mixture to be examined containing the same quantity of ferric chloride as the 
standard solution. The above standard answers well in all cases where the enolic 
form can be obtained in the pure state, and is sufficiently stable in solution during 
the time of the experiment. In other cases standards may be made from the readily 
isolated ferric-enol salts of general formula EeB s , which give maximum colorations 
when mixed with 2 molecules of ferric chloride and 3 molecules of hydrochloric 
acid. The method of preparing these salts is described in the paper. In certain other 
cases it is possible to use as standards stable solutions in which the equilibrium has 
been reached and the percentage of enol determined by one of the other standards. 
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The coloured solutions in organic solvents are generally very stable. The method 
has been used for the study of certain eases of desmotropy, that of methyl mesityl- 
oxidoxalate being described at length in the paper. About 0-2 grm. of the sam ple is 
weighed out, treated with the equivalent quantity of ferric chloride in alcoholic 
solution, made up to 50 c.c. with alcohol, and examined colorimetrically. J. F. B. 

Specifications and Sampling of Fuel Oil and Natural Gas. I. C. Allen. 

(U.S. Bureau of Mines; Technical Paper No. 3, 1911, 1-13.)— Specification— Fuel oil 
should be either a natural homogeneous oil or a homogeneous residue from a natural 
oil. If the latter, all low-flashing constituents should have been distilled off. The 
oil should not consist of a light oil and a heavy residue mixed in such proportions as 
to give the density required. The oil should not have been “burned” by distilla¬ 
tion at too high a temperature, nor heated so as ro cause separation of flecks of 
carbonaceous matter. The flash-point must not be below 60° 0., in a closed 
Abel-Pensky or Pensky-Marten’s tester. The limits of sp. gr, are from 085 to 0-96 
at 15° C. The oil should be free from solid or semi-solid bodies, he mobile, and 
flow readily at ordinary temperatures, under a head of 1 foot of oil, through a 4-inch 
pipe 10 feet in length; it should not congeal nor become too sluggish to flow at 
0° C. The oil should have a calorific value of not less than 10,000 calories per grm. 
(18,000 B. T. units per pound), 10,250 calories to be the standard. A bonus is paid, or a 
penalty inflicted according as the fuel is delivered above or below the standard.' The 
oil should be rejected if it contain more than 2 per cent, of water or 1 per cent, of 
sulphur, and it should not contain more than a trace of sand, clay, or dirt. The oil 
should be described by its commercial name, and a statement made as to whether it 
is a crude oil, refinery residue, or a distillate. 

Calculation of Weight of Oil. —The coefficient of expansion of ordinary fuel oil 
of asphaltic base is about 0-0006 per 1° C. This temperature correction having been 
made, the weight of 1 gallon in pounds is 8-3316 times the corrected sp. gr., and the 
weight of 1 cubic foot in pounds is 62-3425 times the corrected sp. gr. at 15° C. 

Sampling. In sampling with a dipper from a waggon, a pint of oil is taken at 
regular intervals from the flowing oil, twelve or more lots being taken and thoroughly 
mixed together, the final sample being stored in a tightly soldered can. An iron 
container absorbs sulphur, and must not be used. A continuous sample may be 
taken from acock on the underside of the delivery-pipe during the entire time of 
discharge. 

In sampling from a large tank, the detection of notable quantities of sediment 
should cause the rejection of the oil. If the oil has stood for a time sufficient to 
form layers of varying density, it should be sampled by means of a tube of 

1 inch diameter, the tube carrying a conical wooden or cork plug, with an attached 
wire passing up through the tube. The tube, open at both ends, is carefully lowered 
into the oil, and when the bottom is reached a tug on the wire will cause the plug 
to close the tube, and this can be repeated in various parts of the tank and the 
samples mixed. Bottle-sampling from varying portions and depths of the reservoir 
may be carried out. A single drum of oil may be sampled in the usual way by m nn .n a 
of a glass tube. ; ■ 
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Gas .—To obtain a sample of the gas from a well, a 1 or 2 quart bottle with 
glass stopper should be turned bottom upwards and the rubber connection with the 
pipe from which the gas is issuing passed into the bottle, which is then allowed to 
remain for fifteen minutes or more. The bottle is closed with a greased stopper, and 
finally sealed with paraffin-was. A. B. T. 

Analysis of Lactic Acid. W. Klapproth. (Chem. Zeit ., 1911, 35, 1026- 
1027.) —The following method of titration is recommended for the estimation of 
lactic acid and lactic anhydride in samples of lactic acid; One grin, of the sample is 
diluted with 20 c.c. of distilled water, and the solution is titrated with ^ sodium 
hydroxide solution, phenolphthalein being used as the indicator. The number of 
c.c. of | solution required for the titration, when multiplied by 9, gives the percentage 
weight of the free acid in the sample—that is, the lactic s,cidiphs one-half' of the 
lactic anhydride. An excess of 1 c.c. of f sodium hydroxide solution is now added 
to the neutral solution (in the case of samples containing more than 50 per cent, of, 
lactic acid 3 c.c. should be added^, and the mixture is heated on a boiling-water-bath 
for five minutes ; it is then titrated with f sulphuric acid, an excess of 1 c.c. of the 
latter is added, the mixture is again heated for two minutes, and titrated with 
£ sodium hydroxide solution. The quantity of sodium hydroxide solution used in 
the two titrations, less the amount of sulphuric acid added, when multiplied by 9, 
gives the total percentage of acid (lactic acid plus anhydride) in the sample, ex¬ 
pressed in terms of lactic acid. W. P. 8. 

Estimation of Minute Quantities of Nitroglycerin. W. L. Scoville. 
(Amer. J. P/iam., 1911, 83, 359-364.)—In the author’s experience the nitrometer 
method and saponification with alcoholic alkali are not generally reliable for this 
estimation, though the Kjeldahl method and the phenol-disulphonic acid method 
give good results. The latter may be carried out as follows: An amount of alco¬ 
holic solution of the substance, equivalent to 0-00065 grm. (or ^ grain) of nitro¬ 
glycerin, is allowed to evaporate spontaneously. If tablets are to be examined, five 

grain tablets are powdered, shaken with 10 e.e. of alcohol during one* to two 
hours, and the mixture filtered. Two c.c. of this filtrate are then treated similarly; 
A solution of potassium nitrate containing the equivalent of 0*0001 grm. nitrogen per 
1 c.c, contains, in 1*2 c.c., an amount of nitrogen equal to that present in grain 
pure nitroglycerin, and 1*2 c.c. of this standard solution is thus evaporated at 
low temperature; when the standard and sample are dry, 2 c.c. of the phenol- 
disulphonic acid reagent are added, the mixture stirred well, allowed to stand ten 
minutes, diluted with water, made slightly alkaline with potassium hydroxide, and 
diluted to 100 c.c., and the colours compared in the usual way. A. B. T. 

Use of Miscibility Curves in the Examination of Essential Oils and 
Balsams. E. Louise. (</. Pharm. Ghm,, 1911, 4, 193-197.) — Two c.c. of the 
essential oil under examination are mixed with 2 c.c. of standard petroleum spirit 
and increasing quantities of aniline from 5 to 30 c.c., and the miscibility curves 
plotted as described in previous communications (Analyst, 1907, 32, 365; 1910, 35, 
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322). Lavender oil gives a curve far removed from that of turpentine oil or terpenyl 
acetate, which is sometimes used to enrich lavender oil poor in esters. The curves 
given by bigarade neroli oil and petit-grain oil are also distinct, the maximum 
difference being about 3° C. French, Japanese, and American peppermint oils gave 
parallel curves sufficiently far apart to enable the three kinds of oil to be distin¬ 
guished. Similar differences were observed between copaiba balsams of different 
origin. . * C. A. M. 

Estimation of the Specific Gravity of Oils. E. Bellmer. (Ghent. Zdu 
1911, 35, 997.)—The method of comparison with mixtures of alcohol and water 
affords an accurate means of determining the sp. gr. of viscous oils. A few drops of 
the oil under examination are introduced into 2 c.c. of absolute (98 to 99 per cent.) 
alcohol, and water added little by little from a burette until the drops just begin to 
float. The sp. gr. of the dilute alcohol is then the same as that of the oil. The 
value may be readily found by reference to the following table from the amount of 
water added: % 


Water 

Sp. Gr. 

Water 

Sp. Gr.. 

Water. 

Sp. Gr. 

Water 

Sp. Gr. 

C.C. 

at 15° 0. 

c.c. 

at 15° 0. 

G.C. 

at 15° O. 

C.C. 

at 15° 0. 

0-1 

0-8178 

1*1 

0-9050 

2*1 

0-9376 

3-1 

0-9537 

0-2 

0-8331 

1-2 

0-9091 

2-2 . 

0-9397. 

3-2 

0-9548 

0-3 

0-8456 

18 

0-9133 

2-3 ' 

0-9417 

3-3 

0-9558 

0-4 

0-8563 

1-4 

0-9173 

2-4 

0-9436 

3-4 

0-9568 

0-5 

0-8678 

1-5 

0-9209 

2-5 

0-9453 

3-5 

0-9577 

0-6 

. 0-8739 

1-6 

0-9243 

2-6 

0-9469 

,3-6 

0-9587 

0-7 

0-8812 

1-7 

0-9273 

2-7 

0-9485 

3-7 

0-9595 

0-8 

0-8880 

1-8 

0-9301 

2-8 

0-9499 

3-8 

0-9603 

0-9 

0-8940 

1-9 

0-9327 

2-9 

0-9512 

3-9 

0-9610 

1-0 

0-8995 

2-0 

0-9353 

3-0 

0-9525 

4-0 

0-9617 


C. A. M. 


Estimation of Rosin in Fatty Oils. W. Fahrion. {Ghem: Rev . Fett- u. Harz- 
Ind ., 1911, 18, 239-242.)—About 5 grms. of the oil under examination are dissolved 
in a mixture of 50 c.c. of petroleum spirit and 20 c.c. of 96 per cent, alcohol, and the 
solution rendered faintly alkaline to phenolphthalein with ^-alkali solution. After 
the addition of sufficient water to bring the alcoholic strength to about 60 per cent., 
the liquid is thoroughly shaken, an extra 1 c.c. of y alkali solution added, and the 
alcohol evaporated on the water-bath. The residue is taken up with water, and the 
fatty and rosin acids liberated by shaking the liquid with several successive portions^ 
of ether and hydrochloric acid. The mixed acids left on evaporation of the ether 
are next esterified by treating them with 20 c.c. of absolute alcohol* adding 20 c.c. of 
petroleum spirit and 1 c.c. of concentrated hydrochloric acid, shaking the mixture 
vigorously in a separating funnel, and allowing it to stand overnight. The liquid is 
again rendered faintly alkaline, the alcohol once more diluted to about 60 per cent, 
strength, and the shaking repeated. Finally, the last traces of the ethyl esters of the 
fatty acids are eliminated by shaking the clear rosin soap solution with; petroleum spirit* 
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after which the alcohol is evaporated, the rosin acids liberated by treatment with 
ether and hydrochloric acid, the ethereal solution evaporated on the water-bath, and 
the residue dried for an hour at 100° 0. and weighed. Results obtained in test experi¬ 
ments with linseed oil containing known quantities of rosin were in close agreement 
with theory, but an estimation in which only rosin was present gave a result 2*55 per 
cent, too low. From this it would appear that the relative proportion of fatty and 
rosin acids present had some influence upon the esterification. The proportion of 
unsaponifiable matter found in linseed oil containing rosin was also too low, and it 
is therefore recommended either that the average proportion of unsaponifiable matter 
in' linseed oil should be taken as 1 per cent, (instead of 1*5 per cent.), or that the 
results should be expressed as the proportion of rosin acids found and not calculated 
into colophony. 0. A. M. 

Estimation of Fillers (Mineral Matter) in Rubber Mixtures. Brug- 
gemann. (Gummi Zeit., 1911, 25, 1529-1530; through Chem. Zentralbl., 1911, II., 
801.)—The rubber material is extracted with acetone and then boiled with petroleum 
oil as described by Hinrichsen (Analyst, 1910, 34,406). After diluting with benzene, 
the mixture is allowed to settle, and the insoluble matter is collected on a filter 
prepared as follows *. Two thicknesses of filter-paper are placed in a Gooch, crucible, 
and a mixture of kieselguhr and water is poured into the crucible ; before all the 
water has drained through, alcohol is added, and then ether, the crucible and its 
contents are next dried and weighed. The same filter may be used again after the 
surface of the kieselguhr has been removed to a depth of about 0*2 mm. 

* W. P. Et 

The Application of Bromination Methods for the Estimation of Caout¬ 
chouc in Vulcanised Products. W. Eseh. (Chem. Z&H, 1911, 35, 971-972.)— 
The various methods which have been proposed for the estimation of caoutchouc in 
vulcanised products by the action of bromine, whether in organic solvents or aqueous 
media, all depend on the following assumptions: (1) That 136 parts of caoutchouc 
hydrocarbon combine additively with 319*7 parts of bromine or 64 parts of sulphur; 
(2) that if 136 parts of caoutchouc have already combined with 32 parts of sulphur 
as the result of vulcanisation, they can only combine further with 159*85 parts of 
bromine ; (3) that the whole of the sulphur combined with the vulcanised caoutchouc 
is unaffected by the bromine; (4) that the difference between the total weight and 
the weight of the combined sulphur and bromine represents the weight ofcaoutchouc; 
(5) that for every 64 parts of combined sulphur, or 319*7 parts of combined bromine, 
~\L2£ parts of caoutchouc hydrocarbon may be calculated. The author has made 
a large number of analyses, from which he concludes that none of the above 
theoretical assumptions are actually valid. If the brominated sulphur derivative be 
weighed, and the weights of the combined bromine and sulphur be deducted, the 
results may be at one time 15 per cent, too low, and at another 23 per cent, too high. 
On the other hand, if the caoutchouc be calculated according to Hubener’s method 
from the values found for combined sulphur and bromine, the results range from 
7 per cent, too low to 24 per cent, too high. Further, the same kind of errors are 
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not always found , with the same samples. It is hardly to be expected that the 
combined sulphur of vulcanisation, which is appreciably susceptible to the oxidising 
action of the air, should be capable of resisting entirely the action of one of the most 
powerful oxidising agents known—namely, bromine, or bromine water. 

J. F. B. 

Estimation of Soap in Heavy Grease. W. Boekermann. ( Ghem . Zeit, 
1911, 35, 1065.)—The following method is recommended as sufficiently accurate for 
most technical purposes. After estimation of the free fatty acids, 2 grms. of the 
grease are boiled for thirty minutes on the water-bath beneath a reflux condenser 
with 50 c.c. of potassium hydroxide solution and 50 c.e. of absolute alcohol. The 
contents of the flask are then cooled, shaken with 40 c.c. of petroleum spirit, and 
allowed to stand until separate layers are formed, after which 20 c.c. of the petroleum 
spirit layer are withdrawn and evaporated, and the residue of unsaponifiable matter 
dried on an oil-bath at about 140° C. until constant in weight. The difference 
between 100 and the percentage result gives the amount of soap in the grease. 
When a large quantity of free fatty acids is present, a corresponding correction must 
be made. C. A. M. 

Reaction of Sparteine. A. Jorissen. (« J^Pharm . GMm., 1911, 4, 251-252.)— 
The ammonium sulphide test for sparteine described in the French Codex is 
rendered more sensitive when applied as follows : If 0*01 grm. of sparteine sulphate 
is placed on a strip of filter-paper and moistened with a drop of ammonium sulphide 
(containing polysulphides), a brownish-red coloration is produced as the liquid 
evaporates* This coloration is manifested in the absence of moisture, and appears 
to depend largely upon the presence of polysulphides. A still better modification is 
to add a slight excess of sodium hydroxide to a solution of a trace of sparteine 
sulphate in the smallest possible quantity of water, and to shake the liquid with 
about 10 c.c. of ether. The ethereal layer is decanted and shaken for about'& 
minute with 0*01 to 0*02 grm. of dry sulphur, after which a current of hydrogen 
sulphide is introduced. This soon produces a voluminous red precipitate, which 
disappears on the addition of water. The reaction is clearly given by 0*01 grm. of 
sparteine sulphate, whereas neither other alkaloids nor pyridin behave in the same 
way. Coniine, however, gives an orange-yellow turbidity, whilst atropine yields a 
yellow precipitate. C. A. M. 
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Precipitation of Aluminium, Chromium, and Iron by Ammonium' 
Nitrite. E. Schirm. (Ghem, Zeit, 1911, 35, 979-980.)—In a previous communica¬ 
tion (Ghem. Zeit, 1909, 33, 877) it was shown that in presence of more than 2 per 
cent, of ammonium salts in the solution the precipitation .of metallic hydroxide by 
ammonium nitrite may not take place. If the nitrous fumes be expelled by boiling, 
and precipitation be then effected by ammonia, the precipitate, though not, possessing 
the granular form of the precipitate formed by the nitrite, is, nevertheless, far more 
readily filtered than one formed by ammonia alone, owing to the mechanical action 
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of the nitrogen gas evolved.. It has been found that the hydroxides of this group 
may be precipitated by sodium nitrite, regardless of the quantity of ammonium salts '; 
but then the liquid cannot be used for the subsequent estimation of the alkalis. It 
is suggested that since the nitrites of the organic quaternary ammonium bases react 
in all respects similarly to the nitrites of alkali metals, one of these—for instance, 
trimethylphenylammonium nitrite—might get over both difficulties. 

The author has attempted to effect the separation of aluminium, chromium, and 
iron from the diad metals of the ammonium sulphide group by means of the nitrite 
method of precipitation. Solutions of zinc, cobalt and. nickel salts are not precipitated 
by ammonium nitrite, whilst manganese is partially precipitated in absence of 
ammonium salts, but not in presence of small quantities of these salts. The 
separation of iron from manganese is effected by precipitating the ferric hydroxide in 
the manner previously described, but with the addition, before precipitation, of a little 
ammonium sulphate. The filtrate is acidified with sulphuric acid, boiled, and the 
manganese estimated by the persulphate method. The manganese results come out 
about 2 per cent, too low owing to a slight co-precipitation with the iron, but exact 
results may be obtained by a double precipitation. If more than 3 grms. of ammonium 
sulphate be added per 250 c.c., precipitation of the iron is incomplete, and the 
subsequent use of ammonia is not admissible in this ease, since it increases the 
co-precipitation of manganese. Here also better results are anticipated by the use of 
trimethylphenylammonium nitrite. Attempts to separate the triad metals from zinc 
by the nitrite method failed, since a large proportion *of the zinc was always carried 
down in combination with the sesquioxide. J. F. B. 

Analysis of Calcium Cyanamide. H. Kappen. (Chem. Zeit ., 1911, 35, 950- 
952.)—In contradiction to Monnier (Analyst, 1911, 429), and in support of Stutzer 
(Analyst, loc. cit.), the author finds no difference in the results obtained by the 
ordinary Kjeldahl method and those obtained when the digestion is carried out after 
addition of salicylic acid and zinc dust, or of salicylic acid and thiosulphate as 
suggested by Monnier. Nor does moistening the material with water before addition 
of sulphuric acid affect the final result. He concludes that commercial calcium 
cyanamide yields all its nitrogen as ammonia when 0*5 grin, is digested with 30 c.e. 
sulphuric acid (cf. Dinslage, following Abstract). It is suggested that Monnier’s 
results would probably be explained if that author had described his method in detail, 
and in the present paper full detail is given. 

For the estimation of the cyanamide nitrogen as distinguished from total 
nitrogen, the author uses his modification (Landw. Versicchsstationm> 1909, 70, 445) 
of Perotti's method (Gaz., 1905, 35, II., 228). This method, which depends on the 
precipitation of cyanamide by an ammoniaeal solution of silver nitrate and 
titration of the excess of silver by means of thiocyanate, has been criticised by Caro 
(Analyst, 1910,35,76) on the ground that the composition of the precipitate is variable, 
though it contains the whole of the cyanamide. If the author's directions (loc. cit.) 
are rigidly adhered to, the precipitate has the composition indicated by theory. 
The experiments of Caro (loc. cit.) 9 who recommended precipitation by an ammoniaeal 
solution of silver acetate, washing the precipitate and determining its nitrogen 
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content by KjeldahVs method, appear to have been made exclusively with the 
commercial product known as “Kalkstiekstoff.” When the corresponding precipitate 
of silver cyanamide from “Stickstoffkalk,” a commercial product distinguished from 
u Kalkstiekstoff ” by containing calcium chloride (and tar products, cf Dinslage, 
following Abstract), is treated with concentrated sulphuric acid, a violent reaction 
attended by loss of nitrogen occurs. The nitrogen content of the precipitate may, 
however, be determined accurately by Kjeldahl’s method, if a little water be added 
before the sulphuric acid. 

It is pointed out that Caro’s method (loc. cit.) for the estimation of dicyandiamide 
necessarily estimates as such any dicyandiamidine present. G*. C. J. 

[Note by Abstractor .—Caro showed that dicyandiamidine was not present in 
those brands of calcium cyanamide with which he worked.] 

Analysis of Calcium Cyanamide and of Norwegian Nitre. E. Dinslage. 
(Ghem. Zeit,, 1911,35,1045-1046.)— Calcium Cyanamide .—In the author’s experience 
the only way in which the whole of the nitrogen can be obtained as ammonia is to 
digest the substance with dilute sulphuric acid (1:1). This digestion is carried out 
in an ordinary 600 c.c. Jena flask (not a Kjeldahl flask) and 1 grm, of the material, 
30 c.c. of dilute sulphuric acid, and a drop of mercury are taken. Decomposition is 
complete in one and a half to two hours. Working in this way, four different 
chemists found 19*19 to 19*24 per cent, nitrogen. Using concentrated acid at the 
start, the same sample yielded from 17*22 to 19*23 per cent, (mean of 6, 18*57 per 
cent.) nitrogen as ammonia. Preliminary moistening of the sample with water or 
alcohol appears to effect a small improvement, but the results are not concordant, and 
the mean values so obtained are notably lower than those obtained by the author’s 
method. Nor does the addition of reducing agents effect any measurable improvement 
(cf. Kappen, preceding Abstract), unless at the same time the initial concentration of 
sulphuric acid is reduced, when the improvement is due to this diminished concentra¬ 
tion and not to the reducing agent. The above results were obtained with the 
commercial product known as “ Kalkstiekstoff,” but similar results were obtained with 
“Stickstoffkalk/’and are given in the paper, “Stiekstoffkalk” contains from5to6per 
cent, of calcium chloride, and the samples examined by the author yielded to ether 
between 6 and 7 per cent, of a yellow, unsaponifiable oil with a tarry odour, which 
odour and its blacker appearance distinguish “ Stickstoffkalk 99 from Kalkstiekstoff 
the latter usually smells faintly of acetylene. The oil, which is presumably added 
to diminish the dust nuisance which attended the use of calcium cyanamide when 
first introduced, makes it very difficult to wet this product. 

Norwegian Nitre. —The estimation of moisture in Norwegian nitre presents 
considerable difficulty. When dried alone at 100° to 105° (3., the process is 
incomplete after as long as three weeks. In admixture with dry sand better results 
can be obtained in three days, but they are still below the truth (19*9 instead of 
20 per cent.).' The last 0*5 per cent, cannot be removed by exposure to the action of 
desiccating agents in an exhausted vessel On the other hand, the determination 
may be made with great exactness in twenty minutes if the following directions are 
followed: From 3 to 5 grms. of the substance are heated in a crucible situated some 
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10 cm. above a small flame. At the end of the process the contents of the crucible 
should have to irregular form and opaque appearance. If heated too strongly, the 
mass melts a second time and forms at its edges ,a compact, transparent cake; this 
change is attended with loss of matter other than water. The estimation of nitrate 
and nitrite present no difficulty, and that of iron, aluminium, manganese and 
magnesium is simplified by the fact that, with the exception of a trace of magnesium, 
these remain wholly with the insoluble residue. G. 0. J. 

Practical Value of Calorimetry in Testing. Anthracite. S. F. Peckham. 

( Chem . Engineer, 1911, 14, 351-355.) As the result of experimental work carried out 
in controlling the coal supplies of the Corporation of New York, the author arrives at 
the conclusion that, so far as anthracite is concerned, the use of a calorimeter is not 
justified, since it gives results which are directly proportional to the fixed carbon, 
and the latter can be determined more expeditiously and more cheaply than the 
calorific power. He also protests against the false assumption, made in the specifica¬ 
tions of the City of New York, that the practical value of coal bears a simple direct 
ratio to its calorific power. The practical value falls far more rapidly than the 
calorific power, and may reach zero when the calorific power is still 50 per cent, of 
that of the best coal (Of. Pope, Analyst, 1911, 229). G. C. J. 

Analysis of Graphite. F. Mayer. ( Ohem . Zeit ., 1911, 35, 1024-1025.)—The 
amount of graphitic carbon in graphite maybe accurately and conveniently estimated 
by taking the calorific value of the sample. For this purpose 0*6 grm. of the 
graphite is mixed with 0*4 grm. of pure benzoic acid, the mixture is pressed into the 
form of a tablet, and its calorific value is estimated in a Berthelot bomb apparatus. 
The benzoic acid is added in order to insure complete combustion of the graphite; 
1 kilo, of benzoic produces 6,322 calories, and 1 kilo, of graphitic carbon 7,900 
calories. A simple calculation gives the quantity of graphitic carbon from the 
calorific value found. Should the graphite contain sulphur, the result obtained must 
be corrected for its quantity; the sulphuric acid resulting from the combustion of 
the sulphur dissolves in the water contained in the bomb, and the solution is titrated. 
For each c.c. of ^ solution required for the titration 7*06 calories are deducted from, 
the calorific value of the sample. W. P. S. 

Estimation of Carbon in Steel by Means of a Calorimetric Bomb. P, 
Mahler and E. Goutal. (QompL Bend,, 1911, 153, 549-551.)—The bomb used is a 
large one of 1,000 c.c. content, and it is neither lined with platinum nor with enamel, 
but contains a removable porcelain beaker so as to toake it possible to conduct the 
estimation of sulphur simultaneously. The sample (2 to 5 grms.) is contained in a 
capsule of fire-clay, free from carbonates, and ignition is effected by means of a piece 
of fine iron wire, through which an electric current is passed when all is ready. 
Copper is used in place of platinum for the electrodes -and support for the capsule. 
There are two cocks, to one of which a copper tube is attached, reaching nearly to 
the bottom of the bomb, the whole arrangement being very similar to that of bombs 
used for determining the calorific power of gases and oils. It' is advisable, as a 
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matter of routine, to mix the sample with litharge, to insure complete combustion, 
but this is only necessary with very hard steels. Gombustion takes place under a 
pressure of no more than 5 to 8 atmospheres, and at its conclusion the gases are 
passed through a measured quantity of baryta solution of known strength, which is 
then titrated with oxalic acid. The results obtained with a number of steels of very 
different character agreed closely with those supplied by the works (Greusot and 
Imphy) with each sample, except in two cases. In one of these cases the steel was 
highly silicious (1*3 per cent.), the other contained 5*1 per cent, of chromium, and 
the makers' numbers for carbon appear to have been wrong, since the authors con¬ 
firmed their own higher numbers by liberation of the carbon, followed by its dry 
combustion* G-. C. 

_^Bapid Estimation of Ferric Oxide in Cement. A. Golubinzeff. (Chem 
'ZeiL, 1911, 35, 961-962.)—A weighed quantity (2 grms.) of the cement is brought into 
an Erlenmeyer flask and moistened with 10 c.c. of water. After ten minutes, a 
further 75 c.c. of water are added, and then gradually, with shaking, 100 c.c. of 
y hydrochloric acid. Shaking is continued until the greater part of the cement is 
dissolved, and solution (except of any sandy particles) is completed by warming. 
The solution is reduced by means of sulphur dioxide or hydrogen sulphide, the 
reducing agent expelled by passing a current of carbon dioxide through the boiling 
solution, and the solution cooled in an atmosphere of carbon dioxide and titrated 
with permanganate in presence of 10 c.c. of Reinhardt’s solution (manganese sulphate 
and phosphoric acid). The whole operation occupies only forty-five to sixty minutes, 
and the method, which allows of the use of larger quantities of material than are 
usually taken, gives results which are substantially identical with those yielded by 
the most exact gravimetric methods, and which agree better among themselves than 
do duplicate gravimetric determinations. For example, the precipitate of ferric 
oxide and alumina obtained in the ordinary course of analysis, after separation of 
silica, was fused with bisulphate, and the melt taken up in dilute hydrochloric acid. 
After addition of tartaric acid and ammonia to this solution, iron was precipitated by 
means of ammonium sulphide, the iron sulphide dissolved in hydrochloric acid, with 
the addition of a little nitric acid, and the iron finally precipitated by means of 
ammonia, the precipitate tested for the presence of silica, and its weight corrected for 
the amount found. Duplicate determinations gave 2*82 and 2*89 per cent. Ten 
determinations by the author's method gave results which lay between 2*82 and 2*88 
per cent. G. 0. J. 

Simultaneous Estimation of Ferrocyanides and Thiocyanates. L. 
Bonnet. (Ann. Ghim. anal, ajopl, 1911, 16, 386-337.)—An aliquot portion of the 
solution is strongly acidified with hydrochloric acid, and treated with a slight excess 
of a hot solution of ferric chloride. The precipitate of Prussian blue and ferric 
thiocyanate is digested for thirty minutes on the boiling-water-bath, and then 
separated and washed with boiling water until the washings are neutral and colour¬ 
less. The filter containing the Prussian blue is transferred to a graduated flask, into 
which is also introduced a definite volume of 10 per cent, potassium hydroxide 
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solution (sufficient to dissolve, the Prussian blue). The flask is now thoroughly 
shaken and allowed to stand for twelve to sixteen hours, after which its contents 
are made up to the mark, shaken, and Altered, Finally, an aliquot portion of the 
filtrate is slightly acidified with 10 per cent, sulphuric acid and titrated with 
* 5 ^ potassium permanganate, 1 c.c. of which is equivalent to 0*0422 grm. of crystalline 
potassium ferrocyanide, or to 0*02866 grm. of anhydrous Prussian blue. The filtrate 
from the Prussian blue is made up to definite volume, and an aliquot part decolorised 
with podium bisulphite solution (added in slight excess),cheated for a few moments 
on the water-bath, and treated with a slight excess of 10 per cent, copper sulphate 
solution. After standing for thirty minutes on the water-bath the liquid is filtered, 
and the precipitate of cuprous thiocyanate washed with boiling water until the 
washings are free from copper, after which it is dissolved in ammonia solution (1:3), 
and the solution heated and titrated with ^potassium permanganate solution. One. 
c.c. is equivalent to 0*0016 grm* of potassium thiocyanate. C. A. M. 

Preparation of Pure Potassium Ferrocyanide and its Analytical Control. 
K, Schroeder. (Zeitsch. anorg. Ghent., 1911, 72, 89-99.)—Crystals of potassium 
ferrocyanide obtained by cooling, with shaking, a hot concentrated solution of the 
commercial salt, have the composition represented by the formula K 4 Fe(CN) 6 3H 2 0. 
Statements to the contrary—e.#., that of Muller and Diefenthaler (Zeitsch anorg* 
Ckem 1910, 67, 421)—are batfed on indirect determinations of the water of crystal¬ 
lisation, which indicated a somewhat lower percentage of water than corresponds to 
the above formula. Though it is possible, with suitable precautions, to determine 
the water of crystallisation by loss in weight on drying, anhydrous ferrocyanide is 
somewhat hygroscopic, and tends to become oxidised when maintained for long 
periods at temperatures in the neighbourhood of 100° C. 

A convenient means of controlling the purity of potassium ferrocyanide is to 
decompose it by boiling with concentrated sulphuric acid, and then to precipitate the 
iron by paeans of nitrosophenylhydroxylamine (Analyst, 1910, 35, 327). The 
decomposition is conveniently effected in a large (500 to 600 c.c.) Erlenmeyer flask, 
supported on asbestos in an air-bath of such depth that only the upper ^hird of the 
flask remains outside it. When the evolution of carbon monoxide is ended, the 
temperature is raised until the acid begins to fume and is maintained for half an 
hour. For the decomposition of 2 grms. of ferrocyanide, 15 c.c. of sulphuric acid is 
a suitable quantity. To the cooled solution, water and 15 c.c. of concentrated. 
hydrochloric acid are added; the mixture is warmed to effect complete solution of 
the ferric sulphate, and then cooled, and the ferric iron is finally precipitated as 
stated. 

The following new volumetric method is. described: It depends on the destruction 
of the ferrocyanogen complex in such a manner that the whole of the iron is obtained 
as ferrous salt, which is then titrated with permanganate. When a solution of a 
ferrocyanide is added to a cold saturated solution of mercuric chloride, mercuric 
ferrocyanide separates as a yellow precipitate. If the ferrocyanide be added in 
small quantities to a hot solution of mercuric chloride, the ferrocyanogen complex 
is completely broken down, and the . solution gives the reactions, of ferrous iron. 
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If the addition of ferrocyanide be continued, the speed of its decomposition slackens 
and ferrous ferrocyanide has a more than momentary existence, and this compound 
readily undergoes oxidation. The method, therefore, is as follows: The solution of 
ferrocyanide (2 grms. in 50 to 100 c.c. cold water) is added to 100 c.c. of a cold 
saturated solution of mercuric chloride. This mixture is added in small portions 
at a time to 200 c.c. of a boiling solution of mercuric chloride to which 2 or 3 .drops 
of hydrochloric acid (1:1) have been added, making fresh additions as fast as the 
precipitate of mercuric ferrocyanide disappears. Finally, the first flask is rinsed 
with water, and the washings transferred to the second flask, which should be a 
large one (1,000 c.c,). The operation takes about fifteen minutes. The cooled 
mixture is then titrated with permanganate after addition of 30 c.c. of Reinhardt’s 
solution (manganese sulphate and phosphoric acid). The results are strictly con¬ 
cordant, and, on 2 grms. of pure ferrocyanide, are 0T per cent, higher than theory, 
which corresponds to' a consumption of 0*05 c.c. more permanganate than is required 
by theory. 6. 0. J. 


Electro Analysis. (Beport of the. Committee British Association, 1911.)— 
Attention has been directed during the past year particularly to the application of 
the electrometric method to the titration of weak acids in such liquids as tan liquors. 
It was found that the potentiometer-box and auxiliary electrode constructed for the 
separation of metals by graded potential may be conveniently employed for this 
purpose in conjunction with a form of hydrogen electrode specially designed to 
combine ease of manipulation and rapidity of saturation. The question regarding 
the “ end-point ” of the titration has been examined. It is known that if the object 
of the titration be to determine the number of equivalents of acid present, then not 
only the nature of the acid or acids must be considered, but; also the concentration 
of the salts resulting from the titration. It has been pointed out, however, that in 
most practical cases it will be possible to fix end-points of special importance for the 
particular purpose in question. Frequently the liquid may be titrated until the 
; hydrion-concentration of pure water is reached. This corresponds to a potential 
difference between the hydrogen-electrode and the normal calomel electrode 
recommended for these titrations of 0*69 volt (Analyst, 1911, 121). 

It has been found possible by Hildebrand and E. F. Smith and his co-workers 
(Analyst, 1907, 32, 268) to electrolyse the alkali metals with a mercury cathode and 
to analyse both the anion and cation. For this purpose a double cell is employed, the 
inner and outer portions being sealed by means of mercury. The alkali salt to be 
analysed, say potassium sulphate, is placed in solution in the central cell, where an 
anode of platinum gauze is rapidly rotated. The outer cell contains water, with a 
. small quantity of sodium chloride solution to make it conductive. On electrolysing 
the S0 4 anions are discharged at the anode, and a solution of sulphuric acid obtained. 
The K cations are discharged . on the mercury, which is made the cathode. O wing to 
the rotation of the anode, the amalgam, which is specifically lighter than the pure, 
mercury, is swept into the outer compartment, where it is decomposed by means of 
an auxiliary nickel cathode placed above the mercury in the .solution.. When the 
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electrolysis is complete, the S0 4 in the inner cell is titrated by means of standard 
alkali, and the K in the outer cell by means of standard acid. 

. There are disadvantages in the apparatus of Hildebrand, the outer cell of which 
is a glass crystallising basin, the inner consisting of a beaker with the bottom cut off. 
The inner cell is kept in a central position by having corks wedged at the sides. 
F. M. Perkin has now had a vessel made of fused quartz. The centre cell is kept 
concentric by having quartz rods fused to it and to the inside wall of the outer basin. 
Being of quartz, the vessel can, for cleaning purposes, be heated to redness, is 
absolutely unattacked by alkali, and there are no corks which, if they get accidentally 
splashed, absorb some of the alkali and vitiate the results. 

Experiments on the analysis of the anions and cations are being carried out 
with this apparatus, and the results so far have been encouraging. 

Estimation of Manganese as Oxide. P. N. Raikow and P. Tisehkow. 
(Chem. Zeit., 1911, 35, 1013-1015.)—Having regard to the doubt which has .been cast 
on methods which depend on the weighing of manganese as one of its oxides, a 
doubt which found its # strongest expression in a paper by Gooch and Austin (Zeitsch. 
anal. Chem,, 1899, 3$, 690), the authors have made a study of the conditions which 
determine the conversion of one oxide into another. Mn 3 0 4 or Mn 2 0$ can be 
reduced quantitatively to MnO by a few minutes’ heating over a Teclu burner in a 
Bose crucible, through which a brisk current of hydrogen is passed. If the current of 
hydrogen is insufficient, the reduction may take an hour or more. 

Mn 2 0 3 is reduced quantitatively to Mn s 0 4 by five minutes* heating over the blow¬ 
pipe flame in a Bose crucible, through which a current of carbon dioxide is passed. As the 
carbon dioxide takes no part in the reaction, but serves merely by reducing the partial 
pressure of the oxygen, the current need not be a brisk one, and should not be, for 
fear of mechanical loss. MnO can be oxidised to Mn 3 0 4 by prolonged heating over 
the blowpipe flame in an uncovered crucible, but the most convenient means of con¬ 
verting MnO into Mn 3 0 4 is to heat the former in an open crucible over a Teclu burner, 
and then to reduce the resulting mixture of Mn 2 0 3 and Mn 3 0 4 by five minutes’ heating 
over the blowpipe flame in an atmosphere of carbon dioxide. 

Lower oxides can be oxidised quantitatively to Mb 2 0 3 by heating to a low red 
heat over an ordinary Bunsen burner in a Bose crucible through which a current 
oxygen is passed. 

If the manganese is obtained as carbonate, this can be oxidised to Mn 2 0 3 in fifteen 
minutes? in ahatmosphere of oxygen, using at first the full heat of an ordinary Bunsen 
burner, and subsequently reducing the temperature to a low red heat. The Mn 2 Os 
may then be reduced to MnO, and a check obtained on the first result. 

If it be desired to convert manganese sulphate into an oxide for weighing, the 
most convenient method is to heat it several times alternately in an atmosphere of 
hydrogen and in an uncovered crucible. The sulphate is reduced by the hydrogen to 
sulphite and partially to sulphide, which, on heating in air, give rise to sulphur dioxide 
and oxides of manganese. When sulphur dioxide is no longer evolved, the mixed 
oxides are raised to a low red heat in a current of oxygen, and converted wholly into 
Mn 2 C> 3 . In this way the sulphate may be converted into Mn a O s in twenty minutes. . 

G. 0. J. 
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Action of Salicylic Acid on Metallic Acids. J. H. Muller. (J*. Amer. 
Chem . Soc ., 1911, 33, 1506-1510.)—Titanium dioxide may be separated from the 
oxides of columbium, tantalum, zirconium, and thorium as follows: The mixed 
oxides (0*5 grm. or more) are fused with sodium carbonate, the melt is taken up 
in 350 to 400 c.c. water, salicylic acid (14 to 15 grms.) is added, and the solution 
kept at the boiling-point for three or four hours. The titanium remains in solution, 
the other metals are precipitated as salicylates, which are filtered rapidly, washed 
with hot water, ignited and weighed as oxides. The precipitate tends to be con- 
. taminated with alkali salicylate, and it is recommended that the ignited precipitate 
; be fused with bisulphate, and then treated in the usual manner. Extreme error for 
columbium, ±0*5 mgrm. on 0-8 grm. taken; for tantalum, +0*8 mgrm. (never 
negative) on 0*5 grm.; for thorium, + 0*5 grm. (never negative) on 1 grm.; and for 
zirconium, -0*5 mgrm. (never positive) on 0*5 grm. Titanium is precipitated in the 
concentrated filtrate by means of ammonium hydroxide. A bisulphate fusion is even 
more necessary in this case. Error for titanium, ±1*8 mgrm. Alkali fluorides 
prevent the precipitation of columbium and tantalum by salicylic acid. 

The intense colour produced by the addition of salicylic acid to alkaline titanates 
in absence of fluorides is recommended as the basis of a colorimetric method for the 
very accurate determination of very pure titanic oxide, and for the detection of this 
oxide in acid earths. The sensitiveness of the reaction is great, so little as 0*05 
mgrm, in 100 c.c. showing a distinct yellow colour; but its applicability is strietly 
limited. Not only iron, but zirconium, columbium, and molybdenum, interfere with 
its quantitative application. As a qualitative test it is scarcely interfered with by 
zirconium and columbium, as the brown coloration yielded by these elements with 
salicylic acid is negligible, except when they are present in large quantity, and is 
distinguished from the yellow colour of titanium solutions by not being discharged 
by ammonia. G. 0. J. 

Use of Sulphur Monochloride in the Determination and Analysis of 
Rare Earth Minerals. W. B. Hicks. (J*. Amer. Chem . Soc., 1911, 33, 14924496.) 
—Columbium, tantalum, titanium, and tungsten may be readily and completely 
separated from the rare earth metals by subjecting the finely ground mineral, 
contained in a boat in a heated combustion-tube, to the vapours of sulphur mono- 
chloride. At the end of the operation dry hydrogen chloride is passed through the 
tube, and the volatile chlorides are finally driven out of this by the use of a Bunsen 
burner held in the hand. The acid earth metals and most of the iron are volatilised 
as chlorides, and, together with the excess of sulphur monochloride, pass into the 
receiver, which is charged with dilute nitric acid. The lumps of sulphur which 
separate in the receiver are broken up, and the sulphur is dissolved by addition of 
ammonia and ammonium sulphide. The solution which contains all the tungsten is 
filtered from the oxides of titanium, columbium, tantalum, and iron, and the 
tungsten sulphide in the filtrate is precipitated by addition of acid, is washed with 
water, alcohol, and carbon disulphide, oxidised by means of nitric acid, ignited, and. 
weighed as W0 3 . The mixture of acid earths with ferric hydroxide, as well as the 
non-volatile residue in the boat, are then further examined in any convenient manner. 
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The above method has been used in opening up large quantities (50-100 gras.) 
of rare earth minerals which were specially examined for the presence of scandium, 
which would remain with the non-volatile portion. Neither fergusonite, eschynite, 
euxenite, nor samarskite yielded even spectroscopic traces of scandium. On the 
other hand, it is shown that fergusonite may contain 2 or 3 per cent, of thorium, a 

metal not generally mentioned as a constituent of this mineral. G. C. JV 

« 

Rapid Qualitative Detection of Elements, the Sulphides of which are 
Precipitated by Hydrogen Sulphide in Acid Solution, E. Pozzi-Eseot. (Bull. 
Soc. Ghim., 1911, [iv.], 9, 812-814,)—A rapid method for separating the sulphides 
of the metals of the hydrogen sulphide group, where a quantitative separation is not 
required, has been worked out by the author. The precipitated sulphides are treated 
with hydrochloric acid (1 : 4); the sulphides of lead, antimony, tin, cadmium and 
zinc go into solution, whilst the sulphides of copper, molybdenum, arsenic, bismuth, 
mercury, gold, and platinum remain insoluble. The solution of sulphides is treated 
with. ammonia, which gives a precipitate with lead, antimony, and tin, whilst 
cadmium and zinc are not precipitated. The metals are then identified by known 
tests. The sulphides which resist treatment with hydrochloric acid are treated with 
nitric acid. Those of copper, molybdenum, arsenic, and bismuth go into solution, 
and the solution is employed for the identification tests. The sulphides unattacked 
by nitric acid are dissolved in aqua regia, and the nitric acid is expelled by treatment 
with hydrochloric acid; the solution is then tested for the presence of mercury, gold, 
and platinum. J. F. B. 

APPARATUS, ETC. 

Flask for Quantitative Fermentation Experiments. 
H. Franzen. (Ohm. Zdt r 1911, 35, 987.)—In quantitative 
fermentation experiments it is necessary, among other things, 
to provide for a uniform exchange of air. According to the. 
supply of air to the culture, the conditions under which the 
bacteria develop are modified. In comparative experiments 
it is particularly necessary that the bacteria should always 
have the same available supplies of oxygen. The ordinary 
cotton-wool plugs in no way provide for this uniform circular 
tion of air, but the flask illustrated here has been specially 
designed for this purpose. It consists of an Erlenmeyer flask 
with a long neck, the edges of which are not turned over 
in the usual way. The flask carries a metal collar with wire, 
clips, on which an inverted glass cap is supported. Nutrient 
solutions kept in these flasks, protected from unnecessary 
draughts, may be relied on to remain free from germs for at 
least ten days; an infection by bacteria has not been observed 
in any case. J. F. B. 
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Apparatus for the Estimation of the Melting-Point of Fats. L. von 
Liebermann. (Zeitsch. TJntersuch . Nahr. Genussm,, 1911, 22, 294-295.)—A U-tube 
is partially filled with mercury, and into one of the limbs a quantity of the molten 
fat is poured so as to form a layer above the mercury. A thermometer and a 
platinum wire are fitted into the tube so that their ends are immersed in the layer of 
fat. When the latter has solidified, a quantity of mercury is poured on its surface, 
a second platinum wire is placed in the other limb of the U-tube, and the two wires 
are then connected with an electric bell and battery. The U-tube is now* placed in 
a water-bath, and the temperature is raised gradually; when the fat begins to melt, 
the mercury above it passes downwards, making connection between the two 
platinum wires through the main volume of mercury, and the bell rings. 

W. P. S. 

Use of Indicators for determining Affinity Values. V. H. Veley* 

(British Association , 1911.)—A brief account was given of the use, of indicators, 
especially methyl orange, for determining the affinity value of acids, as also of bases 
by the hydrolysis values of their hydrochlorides. The advantages, limitations, and 
defects of the method proposed were discussed in detail, and especial stress was laid 
upon the fact that the method, though simple in its execution, is not intended to 
supersede other methods of greater accuracy, available under like conditions. The 
data of the hydrolysis, and affinity values deduced therefrom, are independent of the 
more or less conflicting theories—-namely, the ionic and chromophoric—of indicators. 
Exception was more particularly taken to any correction of the experimental results 
for the hydrogen ion concentration of the solutions, such correction being based upon 
theoretical speculations based upon the former theory, which has not met with 
universal acceptance. 

Combined Fixing and Staining Processes for Microscopical Preparations. 
F. Strecker. {Zeitsch, wiss. MiJcroscop., 1911, 28, 17-21; through Chem. Zentralbl., 
1911, II., 986-987.)—For fixing and staining sections of kidneys and other organs 
the author recommends a mixture of 10 or 20 per cent, formaldehyde solution with 
an equal volume of Ehrlich-Blondi’s triacid reagent. A mixture consisting of 
3 parts of toluidine blue dissolved in 100 parts of 10 per cent, formaldehyde solution 
may also be used, followed by treatment with ammonium molybdate. 

W. P. S. 

Volumetric Estimation of Oxygen in Air. H. E. Watson. (J. Chem, Soc», 
1911, 99,1460-1466.)—The apparatus used by the author is shown in the accom¬ 
panying figure. The air to be tested is collected in test-tubes of just over 50 c.c. 
capacity, on the top of which some potassium hydroxide has previously been fused. 
The tubes are inverted over mercury, and the gas allowed to remain for two hours to 
remove carbon dioxide and water-vapour. The gas is admitted into the burette C 
through the inverted syphon A and the two-way tap B, but some small Volume of 
gas is left in the syphon to avoid filling the tube between B and C with mercury. By 
means of the reservoir H the height of the mercury is adjusted so that it just reaches 
a point, D, which is set in the middle of a piece of tubing 1 cm. in diameter and 
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exactly similar, to the manometer-tubing F, F may be either evacuated, boiled out, 
and sealed off, or preferably connected with, a small pump maintaining a good vacuum. 
The difference in mercury level in F and at D is read off by cathetometer, and the 
meniscus heights noted, -A water-jacket (not shown in figure) completely surrounds 
the burette and manometer-tube, the water being at room temperature, and kept 
uniform to 0. previous to and during the measurements. The thin glass bulb K, 
of 60 c.c. capacity, contains 5 grms. of yellow phosphorus, introduced through the 
tube at the top of the bulb, this tube being afterwards sealed off, and K evacuated 
by means of the Antropoff pump M, with a delivery-tube of not more than 0*75 mm. 
diameter. The air passes into K after measurement (L being closed), the mercury 
in C being passed well beyond the tap B, which is then turned off, K is now heated 



with a smoky flame for about five minutes, during which time the oxygen is 
completely absorbed. 

After twenty minutes* standing, when the vapours have settled, B is opened and 
H lowered till the mercury falls just below the connection I, and half the gas passes 
into the burette. B is closed, and the remaining gas pumped into J, which has a 
capacity of 20 c.c,, and is completely filled. The delivery-tube*of the pump must be 
tapped after the pumping in of the gas, to disengage the final bubble remaining on 
the end of the tube. E is opened, and the gas from J passes into the burette & 
The pressure in C is sufficiently low to cause the mercury to rise in J and pass to I. 
The tube between these points is of 0*5 mm, bore, and carefully blown on at each 
end, so that no bubbles of air can be caught in it. The tap E should be turned 
completely round once or twice to insure that no bubble remains. H is raised 
carefully while the mercury is running from I, and if any air remains at I, it is 
displaced by again lowering H. The mercury is now raised to point D, the 
temperature and pressure measured after a short interval, and the gas expelled 
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through A, the complete analysis being made in one tod a half hours, allowing 
fifteen minutes between each pressure reading and for the complete evacuation with 
the pump. The phosphorus may be used many times over. It is essential before 
starting work for the first time that the dry nitrogen formed in the first combustion 
be circulated through all parts of the apparatus several times. If p be the pressure 
of the air, T its absolute temperature, and pT the corresponding quantities of gases 

remaining after absorption, the percentage of these gases is given by ®*e 

total maximum error of the method does not exceed 6 parts in 15,000. 


® ® & 


GOVERNMENT REPORTS. 

Report of the Principal Chemist upon the Work of the Government 
Laboratory for the Year ending* March 81,1911, with Appendices. (Issued as 
a Parliamentary Paper, Pp. 1-27.) 

Work in connection with the Board of Customs and Excise, Government 
Departments, the Food and Drugs Acts, and the Fertilisers and Feeding-Stuffs Acts, 
entailed the analysis and examination of 186,044 samples during the year, against 
170,033 for the preceding year. 

Five hundred and fifteen samples of beer, out of a total of 7,217 samples taken from 
retailers, were found to be adulterated with water, and small quantities of saccharin 
were detected in some cases. Of 638 samples of beer, wort, and materials used by 
brewers, 41 samples were found to contain arsenic in excess of the limits laid down 
by the Royal Commission on Arsenical Poisoning; 6 samples of malt, out of a total 
of 88, contained arsenic in quantities varying from fa to fa of a grain per pound. 
Of 171 samples of glucose, invert sugar, and caramel, none contained arsenic in 
excess of the limit. One hundred and seven samples of mineral acids, chemicals, 
drugs, vinegar, etc., were also examined as to the presence of arsenic. 

Of 1,398 samples of imported butter examined in accordance with the provisions 
of the Sale of Food and Drugs Act, 1899, and the Butter and Margarine Act, 1907, 
482 samples were found to contain boron preservative, 93 added colouring matter, 
and 4 an excess of water. One sample of milk-blended butter was imported in 
packages not marked as required by statute, and proceedings were taken against the 
importer. Four hundred and eighfcy-one samples of imported margarine were free 
from excess of butter-fat, but 7 of these samples contained water in excess of the 
legal limit. One sample of sweetened condensed milk, out of a total of 83 samples, 
was found to be prepared from milk which had been deprived of more than half its 
fat; all the samples of imported milk examined were free from preservatives and 
from added colouring matters. The amount of fat present in imported creams varied 
from 11*2 to 56*2 per cent.; 40 5 out of 58 samples of French cream contained boron 
preservatives, and calcium sucrate was present in 4 of the samples. Two hundred 
and thirteen samples of sheep-dips were submitted to the Board of Agriculture and 
Fisheries; 34 of these samples were deficient in active ingredients at the dilution 
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recommended by the manufacturers, and in 92 other cases the formulae required 
modification. The miscellaneous samples'examined for this Board numbered 261, and 
comprised butter, milk, milk-powder, cheese, cider, rice, meals, seeds, feeding-stuffs, 
soils, fertilisers, poisoned fish, and river water. 

The number of samples referred by magistrates under the provisions of the Food 
and Drugs Act was 83; one sample of milk was not examined oh account of leakage 
from the bottle during transit. In the case of 9 of the samples, the reports of the 
public analysts could not be confirmed; two of these reports related to milk. Five 
samples of butter were reported by the public analyst to contain excess of water, 
3 to contain foreign fat, and 1 to contain boric acid; the reports could not be confirmed 
in two cases of alleged excess of water and in two cases where foreign fat was stated 
to be present. One sample of lard was alleged to contain cocoanut oil, and another 
“animal membrane” foreign to lard, but these allegations could not be supported. 
Apple pulp was found to be present in' a sample of black currant jam, as reported by 
the public analyst. The-Government laboratory Was unable to agree with the 
analyst in a case in which malt vinegar was alleged to contain artificial vinegar. 

The number of samples examined under the Fertilisers, and Feeding-Stuffs Act 
was 20. The samples comprised among fertilisers, superphosphates, dissolved bones, 
kainit, and various compound fertilisers ; among feeding-stuffs, cotton and linseed 
cakes, sharps, fish-meal, and special feeding meals. The allegation made against the 
manures was that they were deficient in the guaranteed proportions of phosphate, 
nitrogen, or potash, and with regard to the feeding-stuffs that they were deficient in 
albuminoids, and that they contained some worthless or deleterious ingredient. 

W. P. S. 

Report to the Local Government Board on an Inquiry as to Condensed 
Milks; with Special Reference to their Use as Infants’ Foods. [Food Eeports , 
No. 15.] F* J. H. Coutts. —Emanating from the Medical Department of the Local 
Government Board* this report treats of condensed milk chiefly from the point of 
view of the medical officer, but contains a good deal of information that may prove 
useful to the analyst. Unfortunately, the chemical portions of the report are neither 
so full nor so up-to-date as would doubtless have been the case had the report been 
more, comprehensive; thus, quite a number of papers giving the composition of 
condensed milks published in the Analyst have been overlooked, a considerable 
number of the analyses quoted are incomplete, and, of the detailed analyses, but few 
have been made within the last fifteen years. The composition of condensed milks 
is thus stated in terms more general than precise, and the author of the report has 
been led to overestimate the general degree of condensation, which, although he does 
not state it in very preeise terms, he takes as one-third {pp. 17 and 40), while the 
analytical figures, as well as a general experience, show a proportion approximating 
more nearly to 1 to 2f in the case of full-cream sweetened milks, and rather less in 
the case of unsweetened milks. 

A point, which may escape observation, though it is not ignored in the report, is 
the magnitude of the condensed milk industry in the United Kingdom ; no analyses 
are given of British condensed milks, though in the case of three brands it is stated 
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that their origin is Great Britain or a foreign country ; the statistics given refer 
entirely to imports from abroad, and the wording of the paragraph devoted to the 
manufacture in the United Kingdom is so framed, doubtless unintentionally, as to 
give the impression that the industry is but a small one., 

It is pointed out in the report that no sampled of condensed milk examined are free 
from bacteria, though it appears to be proved that tubercle bacilli, and probably other 
pathogenic organisms do not survive the process of condensation; as to the origin of 
the bacteria present, the statements in the report are somewhat conflicting; while 
it is stated in the report that it is probable that the larger portion of the bacteria 
found in condensed milk have gained admission during the process of cooling and of 
filling the tins, in an Appendix, Drs. Gordon and Elmslie appear to come to an 
Opposite conclusion in the case of sweetened milks. It is difficult, however, to agree 
with the conclusions of the authors of the Appendix, that, in the process of condensing 
Unsweetened milk, sterility is secured, and that the organisms found in these milks 
are subsequently introduced from the air; as the process of preparing condensed 
tin sweetened milks differs chiefly from that of condensing sweetened milks in that 
the tins of unsweetened milk are sterilised by heat after condensation and closure, 
it is not easy to see how the aerial contamination can occur, and this fact casts 
doubt upon the train of reasoning pursued. 

The remarks on labelling will be of interest to Public Analysts, who are doubtless 
aware of the misleading character of many, of the labels, which, though they comply 
with the regulations of the Sale of Food and Drugs Acts, do not disclose to the 
casual purchaser the nature of the contents; the unwisdom of coining, by Act of 
Parliament, a special name, which was previously unknown is brought out by the 
evidence adduced in the report that “ Machine - Skimmed ” is taken by many 
purchasers to indicate a specially high quality, instead of an extreme degree of 
impoverishment. 

The conclusions of the Report are excellent, and, if carried into law, would 
doubtless tend to prevent many of the evils admittedly connected with the indis¬ 
criminate use of condensed milks for infant feeding; these are, briefly; 

1. That condensed skim milk should be labelled in a prominent place, and 
entirely separate, tc Skimmed Milk-Unfit for Infants.” 

2. That the use of any preservative, except sugar, should be prohibited in 
condensed milk. 

3. That a control over false or misleading statements on labels and show-cards 
should be exercised. 

4. That the minimum content of milk-fat, and the maximum of added sugar, 
should be stated on the label. 

5. That the name of the responsible manufacturer or dealer should appear on 

the tin. H. Droop Richmond. 


0 * 
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The Soil Solution: The Nutrient Medium for Plant-Growth. By Frank 
K. Cameron. Bureau of Soils U.S. Department of Agriculture. The Chemical 
Publishing Co., Easton-Penna, 1911. Pp. 1S6. Price $1*25. 

In this work are summarised the views held by Whitney and his colleague, the 
author, on the nutrition of plants through the medium of the soil. These are in 
direct contradiction to the views so long held in this country and elsewhere, as the 
outcome of field experiments such as those of Rothamsted and elsewhere, and which 
point to the importance of the mineral ingredients in soil and the influence of 
fertilisers containing them. The author criticises the present methods of soil 
analysis, and the importance to be attached to this, maintaining that neither the con¬ 
tents of a soil with respect to potash, phosphoric acid, and other mineral plant-food, 
nor the determination of <c available ” food by the use of different solvents bear any 
necessary relation to the crop-producing power of the soil. Ash analyses, he points 
out, have failed to act as a guide to the fertiliser requirements of a crop. 

In place of attaching importance to the mineral constituents, Cameron puts 
forward two contentions : (1) That the soil problem is one of “ dynamic ” nature and 
depends upon the “soil solution,” by which is meant the solution formed by the 
action of the soil-water on the soil particles themselves ; (2) that “ toxic ” substances 
are formed in the soil as the result of crop-growing, and that the action of fertilisers 
is to destroy these toxic substances. 

The solid components of the soil are always in motion, and it is the movement of 
the “ film water ” over the surface of the soil grains which requires to be studied in 
order to follow a rational practice of soil-control. The statement is made that prac¬ 
tically every soil contains all the rock-forming minerals, and hence, but for certain 
disturbing factors, the concentration of the soil solution is practically the same in all 
cases, and does not need to be influenced by the presence of further mineral consti¬ 
tuents in the soil or the additional supply of them in fertilisers. A description is 
given of the attempts made to extract the solution naturally existing in the soil and 
to analyse it. Small quantities were obtained by using powerful centrifuges on 
saturated soils, and the results seemed to indicate that the concentration of the soil 
solutions thus obtained differed little with soils of very different textures, and the 
variations could in no way be correlated with the respective crop-producing powers of 
the soils. A more ready, if less satisfactory, way of pursuing the inquiry, was found 
by making an aqueous extract of the soil and passing it through a Fasteur-Chamber- 
land filter, subsequently using the solution in water-culture experiments. As the 
result, it is stated that there were no recognisable differences in the soluble mineral 
constituents of good and bad soils respectively, but that the processes going on in the 
soil tend to form and maintain a normal concentration of the mineral constituents in 
the soil solution. It is further pointed out that the rise of the capillary water is, in 
itself, capable of maintaining a sufficient supply of mineral nutrients for crop 
requirements. 

Undoubtedly, it is the case that sufficient attention has not been given in the past 
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to the movements that go on in the soil, and that there is much to learn in this 
respect, so that the author has done good service in drawing attention to the 
dynamical considerations that affect crop-growing. But, on the other hand, until 
some more satisfactory way of getting to know what the “ soil solution ” really is, 
one would hardly feel disposed to accept the author’s conclusions unreservedly. 
Moreover, the experimental data on which the conclusions are based are very meagre, 
and the whole takes the form rather of statements than of proofs. Further, the 
fact that the conclusions have been based entirely on results obtained in water- 
culture must tell much against their ready acceptance, for it by no means follows 
that what takes place under conditions of water-culture would hold equally well in 
the case of a plant growing in a soil under natural conditions. In face of the long- 
continued field-work carried on at Rothamsted and elsewhere, as well as of practical 
experience of the influence of such mineral constitents as potash, phosphoric acid, 
lime, etc., one may well hesitate to accept, without further proof than can be obtained 
from soil extracts used in water-culture experiments, the conclusions arrived at as to 
the practical unimportance of the mineral ingredients in soils. 

In the second part of the work the organic constituents of the soil-solution are 
dealt with, and, once again, soil-extracts have been used, and the results from water- 
culture have been relied on. Confined as these have been to periods varying, from 
seven to at most thirteen days, the application to actual soil-cultivation conditions must 
remain very doubtful. The author, however, shows that the soil-solution contains 
toxic ” substances, several of which have been isolated, and that when a fertiliser has 
been found to benefit a particular crop growing in a soil, it has also been found to 
benefit the soil-extract, and to destroy the influence of a “toxic substance which 
had proved inimical to a plant growing in water-culture. The differences between 
extracts from soils known as “ good ” and those classed as “ bad,” are stated to be 
due, not to any differences in their mineral constituents (for these were found to be 
practically identical) but to the presence of something “ toxic ” to plant growth. To 
this, and not to any lack of mineral ingredients, is, in the author's opinion, due the 
apparent lack of fertility of certain soils. In conclusion, the author comments on 
the enormous annual waste that has been going on in the misapplication of fertilisers, 
and urges that the practical problem for the future is, not the seeking of new 
fertilisers, but the rational use of those at hand. J. A. Voelcker. 

Huiles Meterages (P£troles, Benzols, Brais, Paraffines, Vaselines, 
Ozokerite). By Henri Delehaye. Librarie Polytechnique Ch., B4ranger, 
Paris, 15, Rue des Saintes P&res. 1911. Pp. 215. Price 4 francs. 

This useful volume, which forms a part of the Collection des Manuels Pratiques 
©'Analyses Chimiques, published under the direction of Messrs. F. Bordas and 
Eugene Roux, may be particularly recommended to those who are interested in 
petroleum and its products, but are not fully conversant with commercial usage or 
with the general technical methods of testing. The work deals also, though some¬ 
what more briefly, with the distillates from shale and lignite, in addition to the 
matters covered by its title. It contains excellent descriptions both of the physical 
and analytical methods commonly employed for commercial testing work, #nd im* 
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eludes definitions and technical descriptions of the principal original and finished 
products, together with tabulated information regarding the most typical, and their 
constants. A valuable feature is an appendix covering the laws and J regulations 
■relating to the petroleum industry in France. The work will be found extremely 
useful as an adjunct to the possibly more complete, but less technical, works which 
form the recognised authorities on this subject. Written by one who is especially 
interested in the practical application of the materials dealt with, the tests recom¬ 
mended for application prior to the distillation and other more elaborate analyses, 
and the sections dealing with the interpretation of results, and the possibility of 
determining the source of an oil, are of especial value and interest. Owing to the 
Customs duties prevailing in France, it is scarcely profitable to import other than 
the crude oil or partially refined products, and the author considers'the subject 
largely from this point of yiew, and has thereby broken ground left almost untouched 
by many other works on petroleum. Unfortunately, although there is a well- 
arranged table of contents, no index has been supplied with the work. 

G. T. Holloway. j 

Collective ' Index op the Journal of the Institute of Brewing, 1887-1910. 

Compiled by W. H. Bird. London: Harrison and Sons, 1911. PricO 

10s. 6d. 

Since 1895 the Journal of the Institute of Brewing has formed a comprehensive 
record of scientific and practical work carried out in connection with brewing, 
malting, distilling, and the allied industries in all parts of the world. The Collectiye 
Index, which is an exhaustive book of reference to the Journal , and thus to the 
entire literature of the fermentation industries, covers 550 pages. Divided into four 
parts—(1) Authors, (2) Subjects, (3) General Matter, and (4) List of Journals from 
which Papers have been abstracted—it has been made, by this means and by a 
System of crosB-indexing, almost impossible to miss any reference having a bearing 
upon the subject to be traced. Part (4) probably represents the most complete list 
of journals of interest to the fermentation industries extant. Not Only will the 
Collective Index be welcomed by all who have the Journal of the Institute and are 
actually engaged in the industries with which it deals, but the publication itself will 
be found most useful by everyone who indirectly has an interest in the technology 
of those industries. Instead of the double columns adopted in many other indexes, 
the matter is, printed exceptionally clearly across the page, and the whole arrange¬ 
ment both of matter and printing greatly facilitates the work of reference. 
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THE ANALYST. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

NOTE ON THE EXAMINATION OF FINNISH TURPENTINE. 

By L. MYDDELTON NASH, F.I.C. 

(Read at the Meeting, November 1, 1911.) 

The examination of some Finnish turpentine, recently imported, showed that it was 
normal in all respects except that the close flash was 67° F. instead of from 90° to 
100° F. Finnish turpentine gives the Conradsen reaction (a yellow colour on shaking 
with sulphurous acid, sometimes erroneously referred to as the Hertzfeld reaction), 
showing that it is distilled from the wood. It was at first thought that the low flash 
might be due to the presence of a small amount of acetone produced during the dis¬ 
tillation of the wood, and, consequently, the three following methods of separation 
were carried out: 

(1) Distillation, using a Young’s disc and rod stillhead; (2) shaking out with a 
strong solution of sodium bisulphite, distilling the bisulphite with carbonate of soda 
solution, fractionating the distillate by further distillation, and dehydrating with 
calcium chloride ; (3) shaking out with water, fractionating and dehydrating as in (2). 

By all three methods a small quantity of“spirit” was obtained, which inflamed at 
ordinary temperature, and in each case it was found that the turpentine, after separa¬ 
tion of the spirit, flashed between 90° and 100° F. 

To ascertain whether such a small quantity as seemed to be present was capable 
of lowering the flash to so great an extent, a mixture of 1 part by volume of acetone 
and 99 parts by volume of turpentine was made. At 73° F. it flashed with explosive 
violence. One half per cent, of acetone in turpentine was then tried, and the flash¬ 
point found to be 71° F. 

A large quantity of the turpentine was then shaken out in successive portions 
with 100 e.c. of water, the aqueous extract distilled, and the first 25 c.c, collected. 
This was dehydrated, first with caleium chloride, and then with anhydrous copper 
sulphate, until, finally, about 2 c.c. of spirit was obtained, which inflamed at the 
ordinary temperature, burning with a non-luminous flame. On oxidation with 
bichromate of potassium and sulphuric acid, the pungent odour of formic acid was 
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noticed, and the distillate reduced ammoniacal silver nitrate. The presence of 
methyl alcohol was thus suspected. 

A larger quantity of the turpentine was then shaken out with water which was 
afterwards fractionally distilled. The distillate was distilled three times over quick¬ 
lime, and four times over anhydrous copper sulphate, when the sp. gr. at 15*5° C. Of 
the resulting spirit was found to be 0*810. It may be mentioned here that the spirit 
dissolved some of the copper sulphate, giving a blue solution; methyl alcohol behaves 
similarly. The spirit obtained was then fractionated in a Wurtz flask and collected 
in three portions—viz., from 65° to 70° 0., from 70° to 75° C., and from 75° to 80° 0. 
Some commercial methyl alcohol of sp. gr. 0*821 was also fractionated, the range of 
temperature being the same as that of the spirit under examination. 

The refractive indices of the two lighter fractions of the spirit were found to be 
almost identical with those of the two lighter fractions of the commercial methyl 
alcohol. The portion boiling between 65° and 75° 0 was further fractionated, using 
a Young's disc and rod stillhead, and the fraction distilling between 65° and 67° 0. 
was separated for the determination of its vapour density. The molecular weight 
was thus found to be 31, methyl alcohol being 32. The crystalline oxalate was pre¬ 
pared, and found to have the same appearance and melting-point as that prepared 
from methyl alcohol. The behaviour of the spirit with barium oxide and with calcium 
chloride was also characteristic of methyl alcohol. It was therefore evident that the 
spirit washed out of the turpentine was crude wood alcohol, the methyl alcohol itself 
being identified. 

It may be objected that methyl alcohol is insoluble in turpentine, but, curiously 
enough, thes pirit obtained was also found to be insoluble in turpentine, consequently, 
it was impossible to determine the flash-point of a mixture of the two. 

In all probability several other substances are present in minute quantities which 
hold the methyl alcohol in solution in the turpentine. 

This note is recorded chiefly to warn those inexperienced in the examination of 
turpentine against the danger of reporting as necessarily adulterated with light 
petroleum spirit or benzene, turpentine flashing at ordinary temperature, and yielding 
by Armstrong's process about 10 per cent, of unpolymerisable residue. This quantity 
seems to be normal for Finnish turpentine, and is chiefly cymene, as might be expected 
from the method of preparation. 

My thanks are due to Mr. J. H. Goste for confirming the identification of methyl 
alcohol. 

Discussion. 

Mr. F. W. Richardson said he was not sure whether the lowering of the flash¬ 
point was entirely due to the methyl alcohol. It seemed remarkable that as little as 
0*5 per cent, of such a substance should have the effect of lowering the flash-point to 
the extent of over 20°, and he should be inclined to think that there must have been 
some other impurity as well. Personally, however, he did not often determine the 
flash-point in the case of turpentine. 

Mr. A. Chaston Chapman stated that in his opinion the determination of the 
flash-point was a very important item in the analytical examination of turpentine. 
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Mr. Nash said thatgin a recent paper by Mr. J. H. Goste and himself, the 
advisability of determining the flash-point of all samples of turpentine was pointed 
out, and the present case confirmed this, for it was only the flash-point that showed 
that there was anything abnormal about the sample. Whatever might be the 
impurity that caused the low flash-point, it was certainly some spirit soluble in 
water, for when the turpentine was washed the flash-point rose to the normal figure. 
He should like to add that, when first trying the Conradsen reaction with this 
Finnish turpentine, he had obtained a negative result, but was so certain that the 
result ought to be positive that he obtained a fresh supply of sulphurous acid, with 
which the expected result was obtained. It was therefore evident that the 
sulphurous acid used must be concentrated. This was mentioned in Conradsen’s 
original paper, but he had never seen the point emphasised. 

tfi A. rb rb 

z it tjt 

NOTE ON THE GRAVIMETRIC ESTIMATION OF PHOSPHORUS IN MILK. 

By E. HOLL MILLER. 

(Bead at the Meeting , November 1, 1911.) 

According to Soldner, milk contains both primary and secondary phosphates, and 
also a tertiary phosphate, which is present as tricalcic phosphate. The primary 
and secondary phosphates are present as mono- and di-potassium phosphate and 
di-magnesium and calcium phosphate. It would seem highly probable that the 
temperature at which milk (milk solids) is ignited to obtain the ash, both the primary 
and secondary phosphates would be converted into the meta and pyro varieties 
respectively; for when milk is ignited, however careful one is to keep the temperature 
down during incineration, the temperature actually obtained is considerably higher 
than that at which primary and secondary phosphates lose water and pass into the 
meta and pyro states; in fact, .it would seem impossible for either a primary or 
secondary phosphate to exist in a freshly incinerated milk ash. A considerable 
number of milk ashes have been analysed qualitatively in order to ascertain whether 
meta- and pyro-phosphates are present, with the final view of determining, if present, 
their effect on the accuracy of the estimation of phosphorus in milk by any of the 
ordinary gravimetric methods. 

The result of the examination of some four hundred samples of milk ash gave 
only three which showed the presence of a soluble meta salt; solutions of these three in 
dilute hydrochloric acid coagulated egg-albumin. A considerable number showed the 
presence of varying quantities of pyrophosphates; and it was observed that, if during 
the incineration of the milk the ash was allowed to attain a red heat, pyrophosphates 
could easily be detected. The presence of pyrophosphate was shown by the solutions 
giving a bluish-white precipitate with copper sulphate solution, which was insoluble 
in acetic acid. They also gave a white precipitate with zinc sulphate, soluble in 
ammonia, and insoluble in acetic acid. These two reactions have been recommended 
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by Arnold and Werner ( Ghem . Zeit., 1905, 29, 1326-1327)|for the detection of pyro- 
phosphoric acid in the presence of the ortho and meta acids. I may incidentally 
mention that a sample of milk-powder on incineration gave an ash which contained 
a very considerable portion of the phosphorus in the meta state. The total quantity 
of phosphorus in the powder was estimated (by methods mentioned later), and was 
found to be quite normal. No phosphates of any kind had been used in the 
preparation of the milk-powder. Very dilute acid solutions of the ash easily 
coagulated solutions of egg-albumin. 

Estimations of phosphorus in a number of milks have been made; the deter¬ 
minations have been carried out on the ash, and the results, when compared with 
those obtained by treating the ash (in some cases the milk solids) with oxidising 
agents— ie., nitric acid, etc.—and then determining the phosphorus in the same- 
manner, have been found to be invariably lower. 

The methods used for determinating the phosphorus were the following: 

I. By precipitating as magnesium ammonium phosphate after removing the- 
lime as oxalate, and weighing as magnesium pyrophosphate. 

II. By precipitating as magnesium ammonium phosphate in the presence of lime,- 
holding the same in solution with ammonium citrate, and weighing as magnesium 
pyrophosphate. 

III. By precipitating as ammonium phosphomolybdate, dissolving and repre¬ 
cipitating as magnesium ammonium phosphate, and weighing as magnesium pyro¬ 
phosphate. 

IV. By Carius’s method. 

The following are some of the results obtained: 

Table I. 


By Method I. 

(a) Precipitating as magnesium ammonium phos¬ 
phate after filtering off lime as oxalate 

Ash. 

Per Cent. 

0-72. 

CaO. 

Per Cent. 

0-18 

PA. 
Per Cent. 

0-218 

(b) Ditto, after heating ash for ninety minutes with 
strong sulphuric acid .. 

0-72 

0-18 

0-232 

(c) Ditto, after heating ash with boiling nitric acid 
for one hour.. 

0-72 

018 

0-236 

( d ) Ditto, after heating ash with mixture of equal 
parts of sulphuric and nitric acids for two 
hours. 

0-72 

— 0-234 

By Method II. 

(e) Precipitating as magnesium ammonium phos¬ 
phate in the presence of lime, and keeping 
the lime in solution with ammonium citrate 

0-72 

— 0-220 

(/) Ditto, after heating ash for ninety minutes with 
strong sulphuric acid . 

072 

— 0-230 

(g) Ditto, after boiling ash with nitric acid for one 
hour . 

0-72 

— 0*232 

(h) Ditto, after heating ash with equal parts of 
sulphuric and nitric acids for two hours ... 

0*72 

— 0-230- 
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A sample of sweetened condensed milk gave the following results : 


Ash 

P.0, 


Method I, 
. Per Cent. 
2*004 
0*580 


Method I. (c). 
Per Cent. 
2*006 
0*670 


Method II. 
Per Cent. 
2*01 
0*58 


Method II. (g). 
Per Cent. 
2*004 
0*665 


Table II. 


By Method IIL 



Ash. 

Per Cent. 

PA. 

Per Cent. 

As magnesium pyrophosphate by Method I. ... 

0*71 

0*210 

By Method II. . 

Ditto, after first heating ash for ninety minutes with strong 

0*70 

0*207 

sulphuric acid. .. . 

— 

0*223 

Ditto, after boiling for one hour with strong nitric acid 

Ditto, after boiling for two hours with mixture of equal parts 

— 

0*225 

of sulphuric and nitric acids. 

— 

. 0*220 


A sample of sweetened, condensed milk gave the following results by Method III: 


Method IIL 
Per Cent. 


Boiling, as above, with 
Sulphuric Acid. 

Per Cent. 


Nitric 
Acid. 
Per Cent. 


Sulphuric and 
Nitric Acids. 
Per Cent. 


Ash ... 1*92 1*920 1*940 1*940 

P*0 B ... 0*57 0*598 0*621 0*629 

An examination of these results shows that there is a small quantity of 
phosphorus apparently not estimated by Methods I., II., and IIL, unless the ash 
is previously treated with some reagent to convert pyro- or meta-, etc., phosphates 
into the ortho variety. The difference between tbe results is not very great in the 
case of milk, but with the samples of sweetened condensed milk the difference is 
considerably greater. In the case of milk-powder this difference would be greater 
still. It seems probable that this difference is due to the presence of phosphates in 
the ash in some condition other than the ortho, which are not precipitated, and 
thus tend to make the results low. The evidence seems to be conflicting as to 
whether ordinary magnesia mixture will cause precipitation in solutions of pyro- and 
meta-phosphates; but even if phosphates in this state are partially precipitated, 
precipitates of inconstant composition would be obtained which would behave 
abnormally before the blowpipe, and vitiate results. Bor these reasons it was 
thought advisable to compare the results obtained by treating the milk solids by the 
method of Carius and Method I.: 


Table III. 


Sample. 


1 

2 

8 

4 

5 

6 
7 


Ash. 

Per Cent. 


0*75 

0*75 

0*71 

0*74 

0*76 

0*76 

0*75 


Estimation of P 3 0 5 
by Method I. 
in the Ash. 

P 2 0 5 . 

Per Cent. 
0*202 
0*218 
0*210 
0*217 
0*211 
0*207 
0*221 


Average difference: 0*014 per cent. 


Treating Milk Solids by 
Carius’s Method, and esti¬ 
mating PA as hi Method I., 


0*216 

0*227 

0*223 

0*231 

0*226 

0*223 

0*239 
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Two samples of sweetened condensed milk gave the following results : 


1 

2 


Ash. 

Per Cent. 

1-96 

2*04 


P 2 0 5 in Ash. 
Per Cent. 
0*590 
0*588 


P 2 0 5 by Carina’s Method. 
Per, Cent. 

0*63 

0*65 


The conclusions drawn from the above results are that the usual methods of 
estimating phosphorus in milk—viz., Methods I., II., and III.—give results that 
differ from Carius's method only by about 0*01 per cent. In the case of concentrated 
and sweetened condensed milk and milk-powders it is evident, however, that it 
is preferable to treat the milk solids by Carius’s method, and estimate the ortho- 
phosphoric acid in the solutions so obtained.* It might be mentioned that the close 
agreement between the results in Table III. seems to show that no appreciable 
quantity of phosphorus is volatilised during the incineration of the milk. This has 
also been pointed out by Bordas and Touplain {Cornet rend., 1911,152, 899-900). 


Discussion. 

The Chairman (Dr. Dyer) remarked incidentally that it was not infrequently 
the case that superphosphate was artificially dried for the purpose of concentrating 
it, and that in consequence an appreciable proportion of the soluble phosphoric acid 
was converted into a form that was not orthophosphoric acid, so that low determina¬ 
tions of soluble phosphoric acid might easily be obtained if the precaution of boiling 
the solution with nitric acid were neglected. 

Mr. C. Revis said that ordinarily he had found very little loss of phosphoric 
acid to occur in the case of milk, but it was well to bear in mind that the quantity 
obtained was dependent upon the proportion of lime in the ash. In some experiments 
which he had recently been making with casein precipitated from milk, he had found 
the phosphoric acid results to depend upon the quantity of lime that was left in the 
casein. He could fully confirm the author’s remarks as to the Carius method, which 
he considered to be the most accurate for this purpose. Much the same results were 
obtained by destroying the organic matter by means of a mixture of hydrochloric 
acid and nitric acid, but the Carius method was perhaps simpler, and no difficulty; 
was caused by the phosphoric acid being present in different forms. 

Dr, MoNiER-WiLiiiAMS considered that Neumann’s volumetric method, as modified 
by Plimmer and Bayliss (J. of Physiology , 1906, 33, 439), was by far the most 
accurate and expeditious method for the determination of phosphoric acid in any 
form in food stuffs. He had found the following to be a convenient way of 
carrying out the determination: A weighed quantity of the substance, which should 
contain not more than 25 mgrms. of phosphoric acid (P20 5 ) is treated in a round- 
bottomed Jena glass flask of about 1 litre capacity with 5 c.c. concentrated sulphuric 
acid, and an excess of strong nitric acid (sp. gr. about 1*40). With some substances 
the action takes place at once with copious evolution -of red fumes, and may be 
moderated by addition of water. The contents of the flask are strongly heated over 

* After washing out the contents ox the Carius tube, it is advisable to take the liquid down to 
dryness on the water-bath in order to get rid of excess of HNO s . The residue can then be taken up in 
water, with the addition of a small quantity of HC1 if necessary. 
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a free flame, with constant shaking and repeated addition of small quantities of 
nitric acid, until a clear liquid is obtained which does not darken on further heating* 
This operation lasts about ten to fifteen minutes. The liquid is then treated with 
70 c.c. of water and 25 c.c. of 50 per cent, ammonium nitrate solution, warmed to 
about 80° C., and the phosphoric acid precipitated with 25 to 30 c.c. of 10 per cent, 
ammonium molybdate solution* The mixture is thoroughly shaken and cooled, and 
the precipitate filtered off by suction through asbestos on a Gooch crucible. It is 
washed several times with cold distilled water until free from acid, and then 
transferred together with the asbestos to an Erlenmeyer flask, with a small quantity 
of distilled water. | NaOH is added from a burette in quantity more than sufficient 
to dissolve the precipitate, the liquid is boiled until ail the ammonia has been driven 
off, cooled, and titrated back with f H 2 S0 4 and phenolphthalexn. One c.c. § NaOH 
— 0*001268 grm. P 2 0 5 . use ^ this m ethod for a great many determinations 

of phosphoric acid in flour, and had found it to be quicker and more accurate than 
the gravimetric methods, while there could be no formation of meta- or pyro-phosphate. 
It was also, in his opinion, much better than the Carius method, and, as far as he 
could sej, could be used for the determination of phosphoric acid in any form, 
organic or inorganic. 

Mr. Bevan said that the working of the Neumann method had been shown to 
him by Dr. Monier-Williams, whose observations with regard to it he could fully 
confirm. He did not, however, quite understand why it should be necessary to 
eliminate the sulphuric acid by the addition of ammonium nitrate, because in some 
molybdic solutions sulphuric acid was deliberately used. 

Dr. Monxeb-Williams thought it probable that the composition of the precipitate 
was constant only in presence of a large excess of nitric acid, and that if nitric acid 
were npt present the ratio of ammonia to phosphoric acid might be different. Of 
course, where the precipitate was redissolved and weighed as magnesium phosphate, 
this ratio was of no moment. 

Mr. W. Bacon said that in those processes in which sulphuric acid was allowed 
to be present, the solution was not heated beyond 40° C. At the higher temperature 
in Neumann’s method the sulphuric acid might cause the precipitation of molybdic 
acid, which was perhaps the reason for insisting on its removal. 

Mr. Richmond said that it seemed to him that in normal milk milk which 
had not become sour), although monobasic and dibasic phosphates were present, 
there was practically always sufficient base in combination with organic acids, to 
. form orthophosphates with all the phosphoric acid on ignition* If, however, the 
milk contained even sufficient acid to cause it to curdle on heating, there was a dis¬ 
turbance of the conditions. When casein was precipitated by means of acid, the 
quantity of base remaining was insufficient to form orthophosphates with the whole of 
the phosphorus, organic and inorganic, so that, when separation of the casein took 
place (which of course would be local), there would be an excess of phosphoric acid 
and a deficiency of base, and meta- and pyro-phosphates would be formed. The pro¬ 
portions of soluble and insoluble ash in milk before and after souring were distinctly* 
different. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Detection of Benzoie Acid in Foods, Etc. E. Polenske. {Arbeit. Kaiserl. 
Gesundrieitsamte , 1911, 38,149-154; through Ghem. ZentralbL, 1911, II., 1179-1180.) 

I. Estimation of the Total Benzoic Acid Occurring in Cranberries. —The method 
proposed consists of the following operations: (1) Extraction of the cranberries with 
96 per cent, alcohol for one hour at a temperature of 70° C.; (2) separation of the 
impure benzoic acid; (3) purification of the same by treatment with potassium per¬ 
manganate as described by von der Heide and Jakob (Analyst, 1910, 35,166); and 
(4) sublimation and titration of the pure benzoic acid. The alcoholic extract of the 
fruit is rendered strongly alkaline with sodium hydroxide, filtered, the residue 
washed with alcohol, and the filtrate evaporated until all alcohol has been removed. 
The residual solution is acidified with sulphuric acid, and extracted with admixture 
of ether and petroleum spirit, the benzoic acid being then obtained in aqueous 
solution by shaking the ethereal extract with sodium hydroxide solution. This 
alkaline benzoate solution is now heated and oxidised with potassium permanganate 
as described ( loo . cit), and, after the excess of permanganate employed has been 
decomposed by the addition of sodium sulphite and sulphuric acid, the benzoic acid 
is extracted from the solution with ether. The ethereal solution is filtered, the ether 
is evaporated, the residue is dissolved in a small quantity of ether, and the solution 
is transferred to a test-tube. After evaporating the ether, the dry residue is mixed 
with a quantity of sand, and heated in an oil-bath at 180° to 190° G. until the 
benzoic acid has sublimed on to the upper part of the tube* The bottom of the 
tube is then cut off, the crystals of benzoic acid are dissolved in alcohol, and the 
solution is titrated, usingphenolphthalein as indicator; 1 c.c. of ^ alkali solution 
is equivalent to 0*0122 grm. of benzoic acid. The total quantity of benzoic acid 
occurring naturally in cranberries was found to vary from 0*089 to 0*206 per cent., 
according to the degree of ripeness of the fruit. 

II. j Detection of Benzoic Acid in Wine. —After the wine has been evaporated and 

acidified, as described by von der Heide and Jakob (loc. cit.), it should be filtered 
before the extraction with ether in order to prevent the formation of a troublesome 
emulsion. The separated benzoic acid must be treated with permanganate to destroy 
any salicylic acid, etc., which may be present, and the benzoic acid is then identified 
by converting it into salicylic acid by fusion with potassium hydroxide and applying 
the fem e chlo ride test. W. P. S. 

Estimation of Benzoic Acid. 0. Folin and F. F. Flanders. (/. Amer. 
Ghem. Soc. f 1911, 33, 1622-1626.)—The authors have adapted the modified method 
of La Wall and Bradshaw, used by them in the estimation of benzoic acid in cran¬ 
berries, to the case of ketchup, using the chloroform titration method proposed by 
Folin and Wentworth (J. Biol. Ghem., 1908,7,423) as the final stage. Twenty-five grms. 
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of ketchup are well mixed with 2 c.c. of strong nitric acid, and several small portions 
of sodium nitrite (about 0*2 to 0*3 grm. in all) added. These additions serve to 
destroy colouring matters, and to prevent subsequent emulsification. The bleached 
mass is transferred, without previous filtration, to a separator by means of 200 c.c. 
of a saturated solution of ammonium sulphate, and then extracted with successive 
quantities of 50, 35, 25, 25, and 25 c.c. of chloroform, the shaking being done 
by means of a gentle rotary motion. The mixed chloroform extracts are shaken 
twice with 200 c.c. each time of a saturated solution of sodium chloride containing 
3 c.c. of hydrochloric acid (10 per cent.) per litre. The washed chloroform is then 
titrated with standard sodium alcoholate solution, using 4 or 5 drops of alcoholic 
phenolphthalein as indicator, to the first persistent pink colour. The standard 
alcoholate is prepared by dissolving 2*3 grms. of cleaned metallic sodium in 1 litre of 
absolute alcohol, and is standardised against pure benzoic acid in 160 c.c. of chloro¬ 
form. Any hydrochloric acid in the chloroform used for standardisation should be got 
rid of just before use. Washing of the chloroform extract by salt solution removes 
glycolic, lactic, and acetic acids, but cinnamic acid, if present, will be estimated with 
the benzoic acid. The method may be adapted for the qualitative detection of 
benzoic acid. A. B. T. 

The Dimethyl Sulphate Test for Creosote Oil and Creosote Baths 
(Dips). R. M. Chapin. (U.S. Dept , Agric. Circular , No. 167; through Chem. 
Zentralbl ., 1911, II., 1386-1387.)—The purpose of the test is to detect the presence 
of paraffin hydrocarbons in tar oils. The oil to be tested is submitted to fractional 
distillation, and 5 c.c. of a high-boiling fraction are shaken in a narrow tube with 
8c.c. of dimethyl, sulphate; the lower layer will then consist of dimethyl sulphate 
containing the aromatic compounds, whilst the paraffins, if present, form the upper 
layer (cf. Yalenia, Analyst, 1906, 31, 202). This test may be used in place of the 
sulphonation test, or, in important cases, employed in conjunction with the latter. 
In testing creosote baths (dips or washes), 50 grms. of the sample are treated with 
potassium hydroxide and extracted with ether; the ethereal extract is evaporated, 
dried, and tested with dimethyl sulphate. Should the result be negative, the sample 
contains neither creosote of doubtful origin, nor petroleum oils. If a positive result 
be obtained, a portion of the sample should be distilled, and the fraction boiling at 
240° to 270° C., tested with dimethyl sulphate. (Cf. Harrison and Perkin, Analyst, 
1908, S3, 2.) W. P. S. 

Estimation of Gelatin. W. Greifenhagen, J. Konig, and A. Scholl, 
{Biochem. Zeitsch 1911, 35, 217-227.)—As the results of an examination of various 
methods which have been proposed for the estimation of gelatin, the authors find 
that the precipitation method with formaldehyde described by Beckmann (Analyst, 
1895, 20, 44) is useless. Precipitation with Nessler’s reagent in the presence of 
a tartrate yields quantitative results, but when proteoses (albumoses) are present, 
these are also precipitated. Trichloracetic acid in large excess yields a turbidity with 
very dilute solutions of gelatin, and does not precipitate proteoses completely. 
Mercuric chloride precipitates proteoses from neutral solutions, but not gelatin; the : 
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proteoses are not, however, precipitated completely. If from a solution the gelatin 
and proteoses be precipitated together by means of zinc sulphate, the precipitate then 
dissolved, and treated with mercuric chloride, the nitrogen-content of the mercuric- 
chloride precipitate affords evidence of the presence of gelatin; should it contain 
approximately the same amount of nitrogen as the zinc sulphate precipitate, gelatin 
is not present, but if there be a considerable difference between the two quantities of 
nitrogen, gelatin is probably present. In the latter case, a second portion of the 
solution under examination is treated with zinc sulphate, the precipitate formed is- 
redissolved, and treated with a solution of mercuric iodide in either alcohol or 
acetone; if this precipitate contains much nitrogen, as compared with that present in 
the zinc sulphate precipitate, the presence of gelatin is confirmed. These methods,, 
however, give only approximately quantitative results. W. P. S. 

Detection of Invert Sugar in Honey. E. Feder. (Zeitsch Untersuch. Nahr. 
Genwsm 1911, 22, 412-413.)—The test proposed depends upon the detection of 
a-hydroxy 1-8-methyl-furfural by means of aniline chloride, and is applied directly to* 
the honey and not to the ethereal extract of the same as in Eiehe’s test (Analyst, 
1908, 33, 397 ; 1909, 34, 399). Eive grms. of the honey are mixed thoroughly in a 
porcelain basin with 2’5 c.c. of freshly prepared aniline chloride solution (100 c.c. of 
aniline and 30 c.c. of 25 per cent, hydrochloric acid). Should invert sugar be present,, 
a bright red coloration develops almost immediately, its intensity being dependent 
on the quantity of a-hydroxyl-8-mefchyl-furfural contained in the invert sugar. Pure 
honey yields a yellowish coloration with the test. W. P. S. 

Estimation of Water in Honey. U. Fabris. (Zeitsch. Untersuch Nahr,. 
Genussm 1911, 22, 353-358.)—The author has investigated various methods which 
have been proposed for the estimation of water in honey—namely: (1) Drying on 
sand in vacuo at 100° C.; (2) drying on sand in vacuo at 60° C.; (3) distillation with 
turpentine and measuring the volume of water distilling over with the turpentine 
(4) drying at 95° C. on strips of paper for two and a half hours, the strips of paper 
being contained in a specially constructed tube through which a current of dry air is 
passed during the operation. The results obtained by the four methods are shown in 
the following table: 



Five Hours 
in vacuo 
at 100° C. 

Twenty-eight 
' Hours in vacuo 
at 60° C. 

Distillation 

Method. 

i 

Drying in 
| a Current 
of Air. 


Per Cent, 

Per Cent. 

Per Cent. 

Per Cent. 

Sample 1 

13-05 

12-60 

12*68 

12-65 

„ 2 

18-72 

18-25 

18-30 

18-32 

„ 3 

23-75 

23-43 

23*52 

28-47 

The firkt method always yields higher results than the others, whilst in the case 

of the distillation method it 

is somewhat difficult to obtain concordant results in. 

duplicate estimations. 




W. P. S, 
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Valuation of Hops by Analysis. E. Moufang and A. Seheer. (Wochsch 
Bmu 1911, 28, 449-452; through J. Soc . Ghem. Ind., 1911, 30, 1226.)—The authors? 
give the results of investigations on the determination of the extract of hops. A 
special straining vessel for holding the finely ground hops during mashing was used. 
This vessel, holding 20 to 25 grins, of material, is made of perforated sheet nickel, 
and is fitted with a vertical rod, the lower end of which is fixed to the bottom of the 
vessel. A perforated cover fits the interior of the vessel, and is provided with a 
collar which slides on the rod. The cover thus serves to press the hops after extrac¬ 
tion, and the vessel serves to stir the mashing water. It is found that the best 
results ( i.e the maximum yields of extract) are obtained by mashing 20 grms. of the 
finely divided hops with 265 c.c. of water at a temperature of 90° G. for fifty-five to 
sixty minutes; to allow for loss by evaporation, about 40 c.c. of water should be 
added during mashing. The amount of water required to make up the weight of the 
cooled mash must not exceed 3 to 5 grms., and instead of this, it seems advantageous 
to add only enough water to complete the weight to the next gram. Prior to analysis, 
the hops should be freed from stalks and foreign impurities, and thoroughly divided. 
The limit of error in the determination is about 0*2 to 0*8 per cent. Analyses of a 
number of hops from various sources showed that the extract contents ranged from 
28*76 to 36*25 per cent., and corresponded closely with the price of the hops. In 
conjunction with the determination of extract, the aroma and colour of the hops may 
also be judged by the above method. 

Estimation of Morphine by Extraction with Phenyl-ethyl CarbinoL 
A. D. Thorburn. (/. Ind . Eng. Ghent 1911, 3, 754-756.)—A quantity of the sample 
representing less than 0*175 grm. of anhydrous alkaloid is dissolved in a few c.c. of 
acidulated water; three-sevenths of its volume of ethyl alcohol are added to the 
solution, which is then filtered and transferred to a separating funnel with sufficient 
30 per cent, alcohol to make a total volume of 10 to 15 c.c. The liquid is made 
alkaline with ammonia and a mixture of 3 c.c. of phenyl-ethyl carbinol with 1 c.c. of 
benzene is added. The contents of the funnel are shaken hard for several minutes, 
allowed to separate, and again shaken for several minutes, after which the two 
liquids are separated. The aqueous liquid is returned and extracted again with half 
the above quantity of mixed solvents. The alkaloidal extract should be heated in a 
bath of boiling water for an hour, and the residue poured into a separating funnel, 
washing with ether, a little at a time, until 30 c.c. have been added. A known 
volume (10 c.c.) of ^ sulphuric acid is added, the liquid being shaken at intervals 
during half an hour. The aqueous layer is drawn off, the liquid in the funnel being 
washed with 8 c.c. of water three times. The morphine is finally estimated by 
titrating back the excess of sulphuric acid in presence of hsematoxylin. J. P. B. 

Estimation of Nitrates in Milk by Means of the Diphenylamine-Sulphurie 
Acid Test. J. Tillmans and A. Splittgerber. (Zeitsch. Untersmh , Nahr. 
Genussni 1911, 22, 401-405.)—Certain modifications are recommended for the 
purpose of rendering more trustworthy the method described previously by one of the 
authors (Analyst, 1911, 67). The protein and fat-free serum of; the milk is best 
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prepared by treating the milk with mercuric chloride and hydrochloric as described 
in the process for estimating sulphates in milk (Analyst, 1910, 35, 434); 1 c.c. of 
the serum thus obtained is mixed with 4 c.c. of the diphenylamine reagent and any 
blue coloration which develops is compared with that produced by solutions contain¬ 
ing known amounts of nitrates. As the milk serum still contains substances which 
diminish the intensity of the coloration produced by the reaction, these standard 
solutions should be prepared by placing quantities of 0-45, 0*8, 1*2, 1*5 and 2*0 c.c. 
of potassium nitrate solution, containing 0*1871 grm. of the salt per litre, in separate 
100 c.c. flasks, adding 2 c.c. of saturated sodium chloride solution to each, and dilut¬ 
ing the mixtures with water to the mark. The solutions then contain quantities of 
nitric acid (N 2 0 5 ) corresponding with 1, 2, 3, 4, and 5 mgrms. of N 2 0 6 per litre of 
milk, respectively. W. P. S. 

Estimation of Starch. W. Greifenhagen, J. Konig, and A* Scholl. 
{ Biochem . Zeitsch ., 1911, 35, 194-216.)—The polarimetric methods for the estimation 
of starch proposed by Lintner (Analyst, 1907, 32, 179) and Ewers (Analyst, 1908, 
33, 101, 481) may be used for all kinds of starch; in Lintner’s method the different 
starches have practically the same specific rotation, namely, +202°. This value 
varies slightly for different starches in Ewer’s method, but for maize, rice, wheat, 
rye, barley, and oats, an average value of [a] D 183*4° may be taken. Feeding stuffs 
and other products containing starch should be washed with cold water, alcohol, and 
ether before the estimation is commenced, in order to remove optically active sub¬ 
stances other than starch; cellulose, hemi-cellulose, and pentosans are-without 
influence on the results obtained by either method. Ewer’s method is the more 
applicable to the estimation of starch in pepper, whilst Lintner's method may housed 
in the case of cocoa and cinnamon; the latter substancv should be washed with hot 
alcohol previous to the estimation of the starch. W. P. S. 

Estimation of Sucrose and the Detection of Dextrin in Foods. F. Vollant. 
(Ann. FaMfic^ 1911, 4, 504-509.)—The author has made a number of estimations of 
sucrose in such substances as commercial sugars, syrups, confectionery, sweetened 
milks, honey, etc., using the process described by Lemeland (Analyst, 1910, 35, 
539), the results obtained showing that the process is trustworthy. After the sugar 
solution haB been treated with manganese dioxide and alkaline hydrogen peroxide 
solution as prescribed, it is cooled and neutralised by the addition of acetic acid (not 
nitric acid as stated in the original paper), basic lead acetate is added, the mixture is 
diluted to a definite volume (100 c.c.), and filtered. Fifty c.c. of the filtrate are acidi¬ 
fied with acetic acid, diluted to a volume of 55 c.c., and examined by the polarimeter. 
A sample of commercial sugar was fonnd to contain 91*14 per cent of sucrose, whilst 
the ordinary inversion method yielded 91*28 per cent. In the case of sweetened dry 
milk, 5 grms. of the sample are extracted with three successive quantities of 25 c.c. 
of 0T per cent, acetic acid, the insoluble matter being separated each time by centri¬ 
fugal action; the united extracts are treated with 3 ac. of a 25 per cent, sodium 
metaphosphate solution, and 3 c.c. of hydrochloric acid, diluted to a volume of 100 e.c., 
and filtered. An aliquot portion of the filtrate is then acidified with acetic acid, 
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diluted to a definite volume, and polarised. A sample of this product yielded 14*0 
per cent, of sucrose against 13*92 per cent, found by the inversion method. For the 
detection of dextrin in food materials, proteins and gums are removed by the usual 
methods, the sucrose which may be present is inverted, and the resulting solution is 
treated as described; any optical property it now exhibits is due solely to the presence 
of dextrin. W. P. S. 

Essential Oil of Santolina Chamaecypapissus. L. Francesconi and 
Searafia. (Gazz. Chivi . Ital 1911, 41, 185-203.)—The medicinal plant, Santolina 
chamacyparissm, which is found in dry places in the Mediterranean provinces of 
Italy, contains a yellow essential oil, the yield of which was found to vary from 0*19 
to 115 per cent., according to the season of distillation. Oil distilled in June had the 
following characteristics: Sp. gr. at 15° G., 0*8704; [a] D ~ -11*66°; saponification 
value, 11*78; and saponification value of acetylated oil, 11*74. On fractional distilla¬ 
tion it yielded two main fractions at 94° to 97° 0., and 98° to 101° C., respectively, 
a third smaller fraction at 102° to 113° C,; and a smaller fraction at 114° to 135° C. 
The oil contained neither free alcohols nor phenols, and only a small quantity of com¬ 
pound esters. It contained a terpene which was abundant in the first fraction, 
together with a phenolic ester; in the middle fractions there were one or more 
oxyterpenes and carbonylic compounds; whilst the last fraction contained other 
carbonylic compounds and the ester of an alicyclic alcohol. G. A. M. 

Spanish Oil of Turpentine. 0. Fernandez. ( Chem . Zeit., 1911, 34, 1152.)— 
The principal constituent of Andalusian pine oil {Finns Halepensis) is a terpene 
which is not quite identical with ordinary pinene. From Spanish piuene no nitrosite 
could be obtained. By the action of nitrogen peroxide at 0° C. in presence of acetic 
acid, a brownish-black substance was separated, which had an odour resembling that 
of cymene, amounting to about 55 per cent, of the original hydrocarbon. This is 
probably a form of oxime, becoming crystalline in course of time. The corresponding 
pinenenitrolpiperide forms a spongy, non - crystalline mass. With toluidine a 
viscous liquid boiling at 130° to 141° C. under 14 mm. pressure is obtained; a- and 
j8-naphthylamine and sulphanilic acid yield no nitrolamines. Only about 10 per 
cent, of a crystalline terpene could be obtained from the Spanish pinene. 

J. F. B. 

Cidep‘Vinegar. F. E. Mott. (/. Inch and Eng. Cherniy 1911, 3, 747-750.)— 
The author summarises the results of bis investigations as under: Assuming that 
the sugars naturally present in pure cider vinegar are essentially bevulose and 
dextrose, a relation exists between the percentages of these two sugars in a pure 
cider vinegar. I! the reducing sugars be determined with elimination of the error 
due to aldehyde, it is believed that in all pure cider vinegars the percentage of 
dextrose in the total solids is less than 0*6 times the percentage of hevulose. When¬ 
ever a cider vinegar is dextro-rotatory at 87° C., sucrose being absent, it may be 
inferred that it has been adulterated with foreign dextro-rotatory materials, usually * 
dextrose; but a vinegar may be adulterated with such material and yet show a lasyo-! 
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rotation at 87° C. Whenever a value for dextrose per cent, of solids is found in 
excess of 0*6 times the laevulose value, the sample is not exclusively the fermented 
product of pure apple-juice, but, sucrose being absent, has been adulterated with 
some foreign dextro-rotatory material. The method ultimately adopted for the deter¬ 
mination of the analytical data is as follows: 

. Total Solids. —Ten c.c. of the vinegar are evaporated to dryness on the boiling 
water bath in a flat-bottomed platinum dish about 60 mm. in diameter. Five c.c. of 
water are added and again evaporated to dryness; again 5 c.c. of water are added 
and evaporated, and the dish is allowed to remain for one hour on the water-bath 
after the final evaporation. The dish is removed, wiped, and placed in an oven at 
100° C. for five minutes, cooled in the desiccator, and weighed. 

Reducing Sugars .—Twenty-five c.c. of water are added to the dry solids in the 
dish and heated till the latter are dissolved. The contents of the dish are rinsed 
into a 100 c.c. flask, cooled, neutralised, and made up to the mark. The reducing 
sugars^are then determined by Munson and Walker’s method on 50 c.c. of the 
solution, and calculated as dextrose. 

Polarisation .—To 50 c.c. of the vinegar 5 c.c. of basic lead acetate, sp. gr. 1*25, 
are added, and two teaspoonfuls of animal charcoal which has previously been tested 
as to its suitability for polarisation purposes. The liquid is filtered and polarised in 
a 200 mm. tube, the result being expressed in Yentzke degrees corrected. The per- 

0*793B — 3? 

centage of laevulose is then calculated by the formula L=—2-08"— 5 w ^ ere ® = P er 

p x 26*048 

cent, of reducing sugars, as dextrose, in the total solids, and P = total - solids* w ^ ere 

p is the polarisation observed as above. 

The percentage of dextrose, D = B-0 , 915L. J. F. B. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Comparative Values of the Biological Reactions with Serum-Precipitin 
and the So-called Erythro-Preeipitin for the Detection of Blood. B. Mirto. 
(Arch. FarmacoL sperim 1911, 12, 145-158; through Chem. Zentmlbl. , 1911, II., 
1272.)—The results of an investigation regarding the sensitiveness and specific 
properties of these two reactions are recorded. The serum-precipitin method yields 
a positive reaction with the serum and haemoglobin portion of blood, whilst the 
erythro-precipitin test (preparation of a precipitin-serum for human blood by the 
intraperitoneal injection of human blood-corpuscles into rabbits) only reacts with 
the haemoglobin of the blood and not with the proteins of serum, semen, milk, or 
saliva; it is less sensitive than the serum-precipitin test, and does not give a reaction 
in the absence of oxyhaemoglobin. The serum-precipitin test is considered to be the 
more reliable test. W. P. S. 

Dse r of Elastin in the Detection of Proteolytic Enzymes. E. Abderhaiden 
and K. Kiesewetter. (Zeitsch. physiol. Chem., 1911,74,411-426.)—The use of elastin 
for the detection of active pepsin in the contents of the intestines has been described 
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previously (Analyst, 1911, 551) by Abderhalden and Meyer, and the authors now 
give the results of further experiments, showing the suitability, etc., of elastin for the 
purpose in question. They.have also examined human, dogs* and horses' faeces as 
io the presence of proteolytic ferments; whilst small quantities of the latter some¬ 
times appeared to be present, in many cases negative results were obtained. 
Further experiments proved the presence of peptolytic ferments in the plasma 
■obtained from horses’ livers and kidneys, and from yeast. W. P. S. 


Occurrence, Detection, and Estimation of Nitrous Oxide in the Gases 
produced by Denitrifying* Organisms. S. Suzuki. ( ZentralbL Bakter. Pcpa- 
sitenk Zweite Abth 1911, 31, 2749; through Chem. ZentralbL, 1911, II., 1267-1268.) 
—It is known that bacteria are capable of producing nitrous oxide by the reduction 
of nitrates, and the author gives the following method of identifying this gas in the 
presence of the other gases produced at the same time : The gaseous milfcure is 
collected in an ordinary explosion pipette over dry mercury, diluted with its own 
volume of air, and subjected to the actior* of a small electric spark. If the gases be 
then passed over potassium iodide-starch solution, a blue coloration will be obtained. 
The presence of 1 per cent, of nitrous oxide in the gases may thuB be detected. The 
quantity of the nitrous oxide may be estimated by diluting the gases with pure 
nitrogen (if less than 10 per cent, of nitrous oxide be present this dilution is 
unnecessary), the carbon dioxide is removed by treatment with potassium hydroxide, 
the oxygen with pyrogallol, and the gaseous residue is heated in a platinum capillary 
tube after being mixed with carbon monoxide free from carbon dioxide and oxygen. 
The volume of the resulting carbon dioxide corresponds with the volume of the 
nitrous oxide. W. P. S. 


Colorimetric Estimation of Sugar, Creatine, and Creatinine in Urine. 
W. Autenrieth and G. Muller. (Munch. ?md. Wochemchr., 1911, 58, No. 17; through 
Chem. ZentralbL , 1911, II., 1380-1381.)—Whilst the process described by Autenrieth 
and Tesdorpf (Analyst, 1910, 35, 528) yields accurate results when applied to colour¬ 
less urine, certain modifications are necessary in the case of dark-coloured urine. 
The use of blood-charcoal free from iron is recommended in place of lead acetate for 
removing the colouring matters, and this treatment is carried out after the diluted 
urine has been boiled with Bang’s copper solution (Analyst, 1907, 32, 180); the blood- 
charcoal when free from iron does not retain any of the copper. Fifty c.c. of Bang's 
solution and 10 c.c. of the diluted urine (1 volume of urine to 4 volumes of water, or 
10 volumes of water if much sugar be present) are boiled for three minutes, cooled, 
and diluted with potassium thiocyanate to a definite volume. To the mixture is now 
added 0*5 grm. of blood-charcoal, and, after shaking for ten minutes, the mixture is 
filtered, the amount of unreduced copper being then estimated by comparing the 
filtrate in a colorimeter with standard copper solutions, or other standarda The 
creatinine and creatine may be estimated by means of Folin’s colorimetric process., 

W. P- S, 
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Colorimetric Estimation of Laetose in Urine and in Milk, W, Autenrieth 
and A. Funk. (Miineh med . Wochcnschr., 1911, 58, No. 17 ; through Chem. Zeniralbl, 
1911, II., 1382.) —In the case of urine, the actual presence of lactose should be ascer¬ 
tained by heating 5 c.c, of the urine with 4 c.c. of 10 per cent, ammonia and 4 drops of 
potassium hydroxide solution; should lactose be present, a red coloration is produced. 
Dextrose yields a brown coloration with the test when present in larger quantity than 
1 per cent.; smaller quantities do not yield a coloration, nor do they interfere with 
the lactose reaction. For the estimation of lactose 10 c.c. of mine (containing not 
more than 0*04 grm. of lactose) are boiled with 50 c.c. of Bang’s copper solution 
(Analyst, 1907, 32, 180), cooled, diluted with potassium thiocyanate solution to a 
definite volume, 0-5 grm. of blood-charcoal free from iron is added, and the mixture is 
filtered. The quantity of unreduced copper in the filtrate is then estimated by com¬ 
parison with standard solutions in a colorimeter. Lactose may be estimated in milk 
by diluting 25 c.c. of the sample with about 400 c.c. of water, adding acetic acid, 
boiKngflhe mixture, and diluting it, when cold, to a volume of 500 c.c. After filtration 
10 c.c. of the filtrate are boiled with 50 c.c. of Bang’s solution, the estimation being 
then carried out as described above. W. P. 8. 

Method of Destroying Organic Matter by Means of Bromine, particularly 
applicable to Toxicological Analysis. G. Magnin. {J. Pham. CMm., 1911, 4, 
302-306.)—It is recommended that the substance under examination, such as portions 
of animal organs, etc., be heated together with bromine bn a water-bath. The 
organic matter is thus destroyed rapidly, and a clear solution obtained, which may 
then be tested for the presence of metallic poisons. W. P. S, 

ORGANIC ANALYSIS. 

Colorimetric Test for Alcohol in the Presence of Acetone. H. Agulhon. 
(Bull Soc . Chim. 9 1911, [iv.], 9, 881-885.)—A solution of 0*5 grm. of potassium 
bichromate in 100 c.c. of pure nitric acid gives an immediate violet-blue coloration 
in the cold with organic compounds containing certain readily oxidisable groupings, 
whilst on heating there is a green coloration which changes to blue on cooling. 
These reactions, which are due to the formation of a chromium nitrate, are given in 
the cold by aldehydes, alcohols, and compounds containing an alcoholic group, such 
as sugars, hydroxy fatty acids, etc. Formaldehyde and alcohol react within one or 
two minutes when treated with 3 c.c. of the reagent to 1 c.c. of a solution of 0*5 per 
cent, strength and upwards. The test may be used for a quantitative colorimetric 
-estimation of alcohol in the presence of acetone. An analogous but more restricted 
reaction is obtained by the use of a hot solution of 0*5 grm. of potassium bichromate 
and 50 grms. of potassium bisulphate in 50 c.c. of water. Green colorations are 
produced by alcohol, ether, and bodies containing alcoholic or aldehydie groups, but 
not by unsaturated fatty acids, such as oleic and linoleic acids. On the other hand, 
ricinoleic acid gives the reaction, and the test may be used for the detection of castor 
oil in the presence of other fatty oils. It may also he used for the detection of the 
ketones of cyclohexane. C. A. M. 
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Differentiation between Amino-Acids and Peptones or Peptides. P. A. 
Kober. (/. Biol Ghem., 1911, 10, 9-14; through Ghem. Zentralbl , 1911, II., 1063- 

1064.)_The fact that the copper salts of amino-acids separate copper hydroxide on 

boiling with alkali, whilst the copper compounds of peptones and peptides are not 
decomposed on such treatment, may be made to serve for the detection of amino-acids 
among the products of protein hydrolysis, and for the study of the quantitative relation¬ 
ships which exist between the nitrogenous substances of greater or less complexity at 
successive stages in an experiment with proteolytic enzymes. The neutral or very 
faintly alkaline solution is boiled for fifteen minutes with an excess of copper 
carbonate or of freshly precipitated copper hydroxide, and then filtered. If cuprous 
oxide separates during the boiling with copper hydroxide, the solution is filtered, 
neutralised, and reboiled with more copper hydroxide, and again filtered. The 
filtrate is rendered distinctly alkaline by addition of 5 to 10 c.c. of alkali, and 
again boiled when, if amino-acids are present, copper hydroxide separates. 

G.J0.J. 

Estimation of Camphor. H. C. Fuller. (/. Bid. and Eng . Ghem., 1911, 3, 
791.)—The following adaptation of the hydroxylamine method for the estimation 
of ketones is described as applied to the determination of camphor in spirits of 
camphor: Twenty-five c.c. of the sample are measured out into an Erlenmeyer flask, 
2 grms. of sodium bicarbonate are added, and then 35 c.c. of a solution of hydroxyl¬ 
amine (20 grms. of the hydrochloride, 30 c.c. of water, and 125 c.c. of absolute 
alcohol free from aldehyde). The flask is connected with a reflux condenser, and 
the liquid heated to boiling for two hours. It is then cooled, treated with a mixture 
of 6 c.c. of hydrochloric acid (1*12 sp. gr.) and 6 c.c. of water, transferred to a 500 c.c. 
graduated flask, and diluted to the mark ; 50 c.c. are measured out, neutralised in 
presence of methyl orange, phenolphthalein is then added, and the excess of 
hydroxylamine is titrated with ^ alkali. A blank experiment is made, using the 
same quantity of hydroxylamine solution and 25 c.c. of alcohol to correspond with 
the spirits of camphor, and the difference between the two titrations represents the 
hydroxylamine combined with the camphor; 1 c.e. of ^ sodium hydroxide is 
equivalent to 0*01509 grm. of camphor. J. F. B, 

Estimation of Carbon and Nitrogen in Organie Compounds. E. P. 
Frankland. (/. Ghem. Soc., 1911, 99, 1783-1785.)—The Frankland-Armstrong 
vacuum-combustion process can be adapted to the estimation of carbon and nitrogen 
in organic compounds, the carbon dipxide and nitrogen produced in the combustion 
being measured together, and the latter found by absorption of the carbon dioxide 
with caustic alkali. The presence of halogens does not affect the results, and only 
very small quantities of substance are necessary (0*1 grm., or less). 

Besides the Sprengel pump, two glass measuring-tubes of 150 e.e. and 50 c.c. 
capacity, graduated in ^ c.c., are required, and glass cylinders in which the tubes 
may be levelled over mercury and water respectively. The substance is first mixed 
with fine copper oxide, and placed in a combustion-tube closed at one end, and the 
tube then nearly filled with coarse copper oxide. A reduced copper spiral is fitted 



594 


Abstracts op chemical papers 


in, and the tube then drawn out by the blowpipe, attached to the pump and exhausted, 
and towards the end of the exhaustion some burners below the copper spiral are 
lighted. The usual method is followed, and the gases evolved collected over 
mercury in a tube with a tap at one end. When the evolution of gas has ceased, 
the combustion-tube is exhausted, and the measuring-tube transferred to a cylinder 
of mercury, where the volume of moist gas {carbon dioxide and nitrogen) is measured. 

The results are accurate. A. E. T. 

*. 

Determination of Aeids in Sugar-Cane Juice. P. A. Yoder. (/. Irtd. Eng. 
Chem., 1911, 3,640-647.)—A critical review of the methods available for the separate 
estimation of citric, aconitie, succinic, malic, tartaric, and oxalic acids in presence of 
each other and of large quantities of sugar and cane-juice. An apparatus for the 
continuous extraction of an aqueous solution by an immiscible solvent of greater or 
less density is figured, and its application to the ethereal extraction of succinic and 
acomtic acids described. It is shown that aconitie aeia shares with citric acid the 
property of forming a calcium salt less soluble in hot than in cold water, and, further, 
that the properties of barium aconitate are such that, when Jorgensen’s method for 
the differentiation of organic plant acids ( Zeitsck. Unt&rs. Nahr. Genussm 1907,13, 
241) is applied, aconitie acid is estimated partly as citric and partly as malic acid. 
Experiments are described which make it doubtful whether tartaric, succinic, or 
citric acid are present in cane-juice: Adbnitic acid is certainly the preponderant 
acid, and malic and oxalic acids are certainly present, though in very small amount, 
their sum bearing the ratio of about 1:100 to the amount of aconitie acid. The 
absence of citric acid is by no means certain, owing to the difficulty of differentiating 
between it and aconitie acid, and the author’s work did not take account of tri- 
c&rbailylic acid, found by von Lipmann in sugar beets, nor of lactic acid. 

G. C. J. 

Detection of Small Quantities of Disaccharides. C. Neuberg and 
S. SaneyoshL (Biochem. Zeitsch., 1911, 35, 44-55.)—The process described depends 
on the different behaviour of the osazones of maltose, isomaltose, lactose, and 
melibiose, towards hydrolytic agents, and may be applied to as small a quantity as 
0*01 grm. of the osazones. The osazones are first prepared in the usual way ; the 
presence of maltosazone is detected by treating a solution or emulsion of the osazones 
with yeast-maltase; dextrose is formed, should the mixture contain this osazone, 
and the resulting solution reduces Fehling’s solution. Isomaltosazone is not attacked 
by yeast-maltase, but by boiling with 1*5 per cent, sulphuric acid it is converted into 
dextrose, which may be identified from its rotation, reducing power, etc. Whilst 
lactosazone and melibiosazone. are not acted on by yeasts, they are converted into 
d-galactose when heated with 1*5 per cent, sulphuric acid, and the d-galactose may 
be identified by its characteristic behaviour towards yeasts or enzymes, and by its 
rotation. It is not possible to distinguish between these two osazones, but it is 
unlikely that they will be found together in any liquid under examination, as lactose 
is obtained from the milk of animals, whilst melibiose is of vegetable origin. 

W. P. S, 
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Estimation of Free Fatty Acids in the Presence of Soaps of the Alkalis 
and Alkaline Earths. D. Holde and J. Marcusson. { Zeitsch . angew. Ohem 
1911, 24,1945-194:8.)—Of recent years fats containing considerable amounts of soaps 
of the alkalis and alkaline earths have been sold under the name of “ Calypso fats/’ 
and the presence of these substances has an influence upon the quantities of solvent 
required to dissolve the free fatty acids. Experiments, which are described in detail, 
have shown that the acid values of such fats may be accurately estimated as follows: 
In the case of ordinary greases, 10 grms. of the sample are heated beneath a 
reflux condenser with 50 c.c. of a mixture of 9 parts by volume of petroleum spirit 
f / and 1 part of absolute alcohol, the solution filtered while hot, and the filtrate and 
washings shaken in a separating funnel with 30 c.c. of 50 per cent, (by volume) 
alcohol, and titrated with standard alkali until the lower layer appears red to 
phenolphthalein. For “ Calypso fats ” 100 c.c. of admixture of petroleum spirit and 
alcohol (8 : 2) are used, a*further addition of 10 c.c. of alcohol being made if required 
to dissolve the fat, and the solution is treated as described above. C. A. M. 

Estimation of Formaldehyde. E. Elvove. (Amer. J. Pharm., 1911, 83, 455- 
471.)— The potassium cyanide method of estimating formaldehyde is commonly 
accepted as being only applicable to very dilute solutions. It is here shown, 
however, that it is more reliable than the hydrogen peroxide method for concentrated 
solutions, and that it allows of the estimation of formaldehyde in the presence of 
other aldehydes. Variations in the temperature do not affect the results provided 
that an excess of potassium cyanide of as much as half an equivalent is added. In 
, using the method for the analysis of the ordinary 40 per cent, formalin solution, 
0*5 grm. of the sample is weighed into a stoppered Erlenmeyer flask of about 150 c.c. 
capacity, and immediately treated with 100 c.c. of a standardised solution of potassium 
cyanide (about 6*5 grms. per litre). After thorough mixing, the contents of the flask 
are added to a mixture of 40 c.c. of silver nitrate solution and 10 c.c. of dilute 
(10 per cent.) nitric acid, the washings added, and the whole made up to 200 c.c., 
thoroughly shaken, and filtered. The excess of silver in 100 c.c. of the filtrate is then 
.titrated with ^ ammonium or potassium thiocyanate, with ferrous ammonium 
• sulphate as indicator. The amount of potassium cyanide, in terms of ^ silver 
nitrate solution, which has entered into combination with the formaldehyde, multiplied 
by 0*3 and divided by the weight of the sample, gives the percentage by weight of 
v ^absolute formaldehyde. 0. A. M. 

Analysis of Fulminate Cap-Compositions. Uteseher. {Zeitsch. Schiess- und 
Sjprewgsioffwesen, 1911, 6, 402.)—Simple mixtures may be separated by treatment 
with different solvents in succession. A more complicated one, containing, for 
example, fulminate, potassium chlorate, antimony sulphide, and powdered glass, is 
dealt with as follows : To 1 grm. of the composition in a 250 c.e. beaker is added 
100 c.c. water and 5 c.c. 1 in 5 sulphuric acid, and hydrogen sulphide passed for 
thirty to forty minutes through the liquid, previously heated to boiling. After cooling, 
filtering, and washing with hydrogen-sulphide water, the potassium chlorate is 
estimated in the filtrate by evaporating it in a porcelain basin tuatil all chlorine is 
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driven off, washing into a tared platinum basin, evaporating, igniting until the potassium 
sulphate begins to fuse, and weighing. To determine the glass, the precipitate, con¬ 
sisting of glass, antimony sulphide, and mercury sulphide, is warmed on the water-bath 
in the original precipitating vessel with 5c.e. concentrated hydrochloric acid and 2 c.c, 
of 50 per cent, tartaric acid, until, with frequent stirring, the fibres of the filter are 
separated. Prom a pipette, 1 c.e. concentrated nitric acid (14) is added, the liquid 
heated, stirred, diluted with a small quantity of water, filtered, the filter washed 
with hot water, dried, ashed in a porcelain crucible, and the glass ignited and 
weighed. The mercury fulminate is estimated by electrolysis of the filtrate from the 
glass in a Frary apparatus, A current of 1*5 amperes at 3 volts is passed for two 
hours, roughened platinum gauze electrodes being used. Good arc-lamp carbons 
may be employed (two or three times) if preferred, but the platinum is not attacked 
by the dilute chlorine solution. *The electrodes are washed with distilled water into 
the electrolyte. The cathode is washed with absolute alcohol and ether, and 
weighed (factor for mercury fulminate, 1*465). The antimony sulphide is determined 
in the mercury-free electrolyte by neutralising with caustic soda solution (sp. gr. 1*5), 
adding 5 e,c. more of this solution and 20 e.c. of 10 per cent, sodium sulphide solu¬ 
tion (made by decolorising a solution of commercial crystallised sodium sulphide 
with ammoniaeal hydrogen peroxide and filtering), and electrolysing as before, but 
with a current of 1 ampere, and keeping at 80® to 90° C., washing the cathode in water, 
moving it about frequently for five minutes in water at 100° C., but not boiling, 
washing it with distilled water, absolute alcohol, and ether, drying and weighing. 
To clean the electrodes, mercury may be removed by ignition, and antimony by 
immersion in 10 parts concentrated nitric acid and 1 part 50 per cent, tartaric acid. 
In the absence of electrolytic apparatus the filtrate from the glass is boiled, hydrogen 
sulphide passed through it for thirty to forty minutes, cooled, and the precipitate 
collected on a tared filter and washed with hydrogen sulphide water. A crucible of 
80 c.c. content is placed beneath the funnel, and the antimony sulphide simultaneously 
dissolved out and washed into it with hot ammonium sulphide solution from a fine 
jet, followed by hot water. The mercury sulphide left on the filter is washed with 
hot water, alcohol, ether, and carbon disulphide, dried at 110° C., and weighed. The 
antimony solution is concentrated on the water-bath, oxidised by evaporation to 
dryness with nitric acid (1*4) three or four times, and strongly ignited. 

If the cap-composition contains organic nitro-compounds, these are extracted 
first of all with solvents such as benzene. Black powder, the composition of which 
must be known or found in a separate sample, is estimated by extracting its sulphur 
with carbon disulphide. If potassium chlorate is simultaneously present, it is esti¬ 
mated with the nitre, or separately in the filtrate from the sulphides of antimony 
and mercury by driving off hydrogen sulphide, boiling with ferrous sulphate to com¬ 
plete the reduction of the chlorate, acidulating with nitric acid, and precipitating 
with silver nitrate. O. E. M. 

Detection of Small Quantities of Glyeuronie Acid. C. Neuberg and 
S. SaneyosM. {Biockem, Zeitsch 1911, 35, 56-59.)—Glyeuronie osazone yields a 
violet coloration soluble in benzene when it is heated with hydrochloric acid and 
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naphtha-resorcinol; the osazones of pentoses, hexoses, and disaccharides, give a 
similar coloration, but the latter is not extracted from the mixture by benzene. A 
mixture of the osazones (about 0-008 grm.) is dissolved in 4 c.c. of concentrated 
hydrochloric acid, an equal volume of water is then added, and the solution is boiled. 
A quantity of about 0*1 grm. of naphthol-resorcinol is now added, the mixture is 
heated for thirty seconds, then cooled to a temperature of 50° C., and shaken with 
benzene. In the presence of glycuronic osazone, a red-violet colour is extracted by 
the benzene, and the solution exhibits an absorption band in the green-yellow portion 
of the spectrum. W. P. S. 

Estimating Humus in Soils. J. B. Bather. (/. Ind . Eng. Ghem., 1911, 3, 
660*662.)—The method of Mooers and Hampton (Analyst, 1908, 33, 290) is a great 
improvement on the American official method, but it does not eliminate as much of 
the clay as is desirable. In some cases the residue before the final ignition may 
consist of more than 50 per cent, of clay. Better results are obtained by repeating 
the extraction with ammonia and evaporation several times; but this occupies much 
time, and, if acid fumes are present in the laboratory, may introduce appreciable 
errors. The author recommends the following method, in which the clay is 
coagulated and thrown out of suspension by means of ammonium carbonate, which 
can be subsequently eliminated below 100° C. (at about 85° C.). The soil is washed 
with 1 per cent, hydrochloric acid and water, digested with 4 per cent, ammonia, 
and filtered as in the official method. In 130 c.c. of the filtrate, 0*65 grm. ammonium 
carbonate is dissolved, and the solution allowed to stand in a glass-stoppered cylinder 
overnight. The clear supernatant liquid is then decanted through a dry filter into a 
dry flask, and 100 c.c. of the filtrate are evaporated in a tared platinum dish, dried for 
three hours at 100° C., weighed, ignited, and reweighed. The humus (final loss on 
ignition) is on the average nine-tenths that found by the method of Mooers and 
Hampton, but with some soils it is less than half as much. Judged by the criterion 
of Alway, Files and Pinckney (Analyst, 1910, 35, 495), the results yielded by the 
new method are the more trustworthy, as the final ash is always less than that 
yielded by the method of Mooers and Hampton, and is usually only one-third as great. 

G. G. J. 

Testing of Imitation Parchment Papers for Resistance to Grease. 
G. Schacht. (Wcehenbl. Papier fab., 1911, 42, 3632-3634; through J. Soc. Chem. 
Ind. 9 1911, 30, 1206.)—For testing ‘ 4 grease-proof ” per gam yn or imitation parchment 
papers, two methods are in use: (1) the paper is required to show blisters when held 
just above the flame of a burning match; (2) when a little oil of turpentine is rubbed 
on the surface of the paper it should not penetrate sufficiently to leave a greasy mark 
on a sheet of white paper spread underneath. A certain amount of controversy has 
arisen between the advocates of these two methods, each suggesting that the other 
test is not quite reliable. There appears, however, to be little doubt that certain of 
these greaseproof papers fail to blister when heated, and yet are perfectly resistant to 
grease in ordinary use. Whether papers exist which show blisters but are not 
completely greaseproof is not so certain, but in any case the author considers that 
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the turpentine test should be adopted and the blister test should be discarded. It is 
a principle in all industrial testing that the test should stand as far as possible in 
direct relationship to the property to be tested, and for this reason alone the blister 
test is to be regarded with suspicion. The blister test, if confirmed by the turpentine 
test, may be useful in the paper machine room as a rapid approximate test for the 
guidance of the machine foreman, who can if necessary make the adjustments which 
will increase the blistering properties of the paper when these are deficient. But the 
turpentine test is the ultimate test for grease resistance, and logically should form the 
only basis on which this quality is judged. 

Candelilla Wax. Niederstadt. (Chem. Zeit , 1911, 35, 1190.)— Candelilla or 
canutilla wax is obtained from Pedilanthus pavonis, a plant belonging to the 
Euphorbiace&i and during the last four years has become a commercial product. 
Two sorts of Mexican wax are sold, one of which is of lighter colour than the other, 
and has a hardness similar to that of carnauba wax. Commercial samples of brown 
and yellow wax gave the following results respectively: Sp. gr. at 15° G., 09930 and 
0*9360; melting-point, 68*4° C.; solidification-point, 63*8° C.; acid value, 21*13 and 
19*16; saponification value, 54*95 and 55*23; and ratio value,* 1*60 and 1*88. This 
wax is readily soluble in turpentine oil, and is being extensively used for varnishes 
and for telephone cables. C. A. M. 

INORGANIC ANALYSIS. 

Modified Cobalt Reaction for the Detection of Very Small Quantities of 
Hydrogen Peroxide. M. Leuchter. (Chem. Zeit., 1911, 35,1111.)—The reagent 
consists of a mixture in equal proportions of a 1 per cent, solution of crystallised 
cobalt chloride and of a solution of 1*6 parts borax in 20 parts glycerol (sp. gr. 1*229) 
and 100 parts water. The test depends on the formation of a dark-coloured ring at 
the surface of contact of the reagent and the solution to be tested, and the glycerol 
serves the double purpose of giving the reagent a fairly high density and of prevent¬ 
ing the formation of a precipitate when the cobalt and borax solutions are mixed. 
When 1 to 2 c.c. of a dilute solution of hydrogen peroxide is poured carefully on to an 
equal bulk of the reagent in a test-tube, a brown zone appears at the surface of con¬ 
tact of the liquids, giving place in time to a finely divided precipitate which at first 
rises into the upper layer, colouring it brown, but which finally settles. If much 
hydrogen peroxide be present, there will be a visible evolution of gas. The test serves 
to detect as little as 0*015 mgrm. of hydrogen peroxide or 0*5 mgrm. of sodium per¬ 
borate in 1 c.c. Persulphates give no reaction unless either caustic soda is added or 
the solution is warmed, and the test therefore serves to differentiate between per¬ 
borates and persulphates (cf. Lenz and Richter, Analyst, 1911, 470). Gr. C. J. 

Gravimetric Estimation of Nickel and Cobalt. L. Dede. (Chem. Zeit , 
1911, 35, 1077.)—The precipitation of nickel or cobalt by boiling with alkali and 
bromine-water is attended with difficulties, the greatest of which is the tendency of 

* The ratio between the amounts of alkali required by the free acids and that required to saponify 
the esters. * r J 
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the precipitate to retain alkali. This difficulty may be overcome entirely by using 
potassium (not ammonium) persulphate in place of bromine, and precipitating in the 
cold. The advantage of persulphate over bromine depends on the fact that, in 
presence of persulphate, the slightest excess of caustic alkali causes complete precipi¬ 
tation, whereas with bromine a considerable excess of alkali is necessary. The 
amount of alkali must, of course, be sufficient to neutralise the acid set free on decom¬ 
position of the persulphate, and, if ammonium salts are present, they must be first 
decomposed by boiling with excess of alkali. In absence of ammonium salts, rather 
more caustic alkali is added to the cold solution than is theoretically required by the 
nickel or cobalt which may be present, and by the equivalent amount of persulphate. 
The latter is then added, when, in tolerably concentrated solutions, precipitation is 
immediate and complete. With very little nickel or cobalt present, a brown solution 
may result. Except when the nickel and cobalt are mere traces, these brown solu¬ 
tions clear, with complete precipitation 6f the oxide, if left for an hour or two and 
shaken from time to time. By allowing to stand overnight, the most dilute solutions 
deposit their oxide. Precipitation in the cold and the use of cold water for washing 
secure a precipitate of such a character that any occluded alkali is easily removed by 
washing. The author reduces the ignited precipitate in a current of hydrogen, and 
weighs as metal. The extreme error of the method for nickel is ± 0*2 mgrm. on 
weighings up to 0*3 grm., for cobalt only half as much. G. 0, J. 

Precipitation of Zinc, Manganese, Cobalt, Nickel, Copper, and Cadmium 
from Ammoniaeal Solutions by Means of Sodium Carbonate and Trimethyl- 
phenylammonium Carbonate. E. Sehirm. (Ghem. Zeit , 1911, 35,1177,1193- 
1194.) —The above metals may be precipitated quantitatively from solutions of their 
complex ammonium salts by boiling with sodium carbonate until the escaping steam 
no longer smells of ammonia. The method is useful for the separation of zinc as a 
preliminary to an estimation of sulphuric acid. The zinc is first precipitated in the 
cold by the addition, drop by drop, of sodium carbonate. The precipitate of zinc 
carbonate and basic sulphate is next dissolved by addition of just sufficient ammonium 
carbonate solution and the mixture is heated to boiling. The solution, now cloudy, 
is cleared by addition of more ammonium carbonate and then boiled until ammonia 
can no longer be detected in the escaping steam. The precipitate is easily filtered 
and washed, and no trace of sulphuric acid remains with it. It is, however, never free 
from sodium, and if it be required to estimate the zinc, must be redissolved and the 
zinc precipitated as sulphide, or the following modified method may be used:— 

In place of sodium carbonate, trimethylphenylammonium carbonate is used. 
This is prepared by the interaction of dimethylaniline and methyl iodide and decom¬ 
position of the resulting trimethylphenylammonium iodide by rather less than the 
theoretical amount of moist silver oxide, as the presence of some iodide does not 
interfere, whilst that of silver would. With this reagent, an accurate estimation of 
zinc is possible. The precipitate is contaminated by the trimethylphenylammomum 
carbonate as by sodium carbonate, but this is eliminated on ignition. The pre¬ 
cipitate is easily filtered and washed, but, like the precipitate obtained in the sodium 
carbonate method, sticks to the precipitating beaker. When washing is completed* 
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the beaker is rinsed with hot dilute nitric acid, which is then poured through the 
filter, the latter washed with hot water, the solution evaporated to dryness, and the 
residue ignited for ten minutes in a covered crucible over a Bunsen burner and 
weighed as ZnO. The extreme error of the method is ±0-3 mgrm. with 0*13 grm. 
zinc oxide present. 

When trimethylphenylammonium carbonate is used to separate zinc, any subse¬ 
quent precipitation of sulphuric acid in the filtrate must be made by the addition of 
barium chloride drop by drop; the addition at one time of a large quantity of barium 
chloride gives rise to the formation of a scum, to trouble in washing, and to results 
which may be 10 per cent, too high. G. G. J. 

Rapid Electro-Analysis with Agitation by Means of a Current of Gas. 
F; Fischer, C. Thiele, and E. Stecher. (Zeitsch. Electrochem 1911, 17, 905-906.) 
—The complete apparatus is shown on the right. The tube b is supported by a 

holder, separately figured in the 
original paper to show that it con¬ 
sists of a felt-lined collar of non¬ 
conducting material, to which are 
attached two pairs of binding screws 
and a rod which can be held by the 
boss of- a retort stand. The tube b 
is about 30 cm. x 4*5 cm., and 5 cm. 
from the bottom it has three indenta¬ 
tions which serve to support the 
cathode. The gas-leading tube c is 
35 cm. x 5 mm., and has J blown on 
its end a 2*5 cm. bulb, which is 
pierced by a number of holes, in¬ 
cluding one at its lowest point. The 
anode consists of a platinum wire 
wound round the tube c, the wind¬ 
ings being comparatively close at the 
elevation of the cathode. The cathode 
is a platinum gauze cylinder, open so 
that it can be dropped into place 
after the anode wire has been attached to its terminal, and with some 20 cm. 
of platinum wire welded to the end of the usual stem, so as to connect, as shown, 
with the binding screw on the left. A stemless funnel dropped over the tube c, 
after the electrical connections are made, serves to keep c central. The apparatus 
has so far been used only with hydrogen as agitating gas. The speed of gas is so 
regulated that the electrolyte, which normally just covers the cathode, is thrown up 
some 5 cm. higher. 'Working at 60° C., there is sufficient condensation of water 
to wash the walls of the apparatus. From 0T5 to 0*2 grm. of copper or nickel 
can be deposited in ten minutes with a current of 1*2 amps, (8 volts). The results 
are exact G. G. J. 
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Rapid Electro-Analysis under Reduced Pressure. F. Fischer, C. Thiele 
and E. Stecher. ( Zeitsch. Electrochem., 1911, 17, 906-908.)—Agitation is effected 
by means of the gas liberated in the course of 
electrolysis, the volume of this gas being 
increased a hundredfold by working under 
diminished pressure. The apparatus is some¬ 
what similar to that described in the pre¬ 
ceding abstract, but the tubular container 
for the electrolyte has no constrictions to 
support the cathode, and is provided with a 
rubber stopper. Through this rubber stopper 
pass four tubes. The long bend is connected 
to a water-pump throughout the experiment, 
and at its end is pushed down into the 
tubular container so that the electrolyte and 
wash water can be removed by suction. The 
short bend admits water for washing. A 
third tube carries the wire anode which is 
sealed into it at the bottom, the tube being 
filled with mercury. The fourth tube, also 
filled with mercury, has a long platinum wire 
fused through its closed lower end. Over 
this wire and the end of the tube a piece 
of capillary rubber tube is passed, and into 
the rubber tube the stem of the cylindrical 
gauze anode is passed, thus forming a con¬ 
tact which is easily made and broken. The 
inset illustration shows this on a larger 
scale. The apparatus has been used for the 
estimation of copper in solutions containing 0*1317 grm. in 100 c.c., acidified with 
1*5 c.c. sulphuric acid. At a temperature of 70° C., and with 2 to 3 amps. (8 volts), 
deposition is complete in less than ten minutes. The least accurate of three results 
given is 0*1314 grm. found with 0*1317 grm. present. G. C. J. 

Determination of Dust in Blast Furnace Gas. W. Brady and L. A. 
Touzaiin. (J". hid. Eng . Ghent,., 1911, 3, 662-670.)—Apparatus is figured, and a full 
description given of the precautions necessary to estimate accurately the suspended 
matter in a rapidly moving current of gas. The principal conditions which must be 
observed are as follows: The sample must be withdrawn from that region of the 
main in which experiment shows that the velocity of the gas is the mean velocity. 
In withdrawing the sample means must be employed to change the direction of flow 
gradually (sampling-tube curved with radius of 12 inches), and to cause the flow in 
the entrance end of the sampling tube to be at the same velocity as the passing 
stream of gas. When a retardation occurs in the sampling-tube, the distortion of 
flow round its entrance causes an undue proportion of dust to lodge in the sampling- 
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tube and be carried over into the filter. Giving the gas too high a speed in the 
sampling-tube, by means of too powerful suction, leads to errors of a contrary kind. 
These precautions are of the utmost importance where the suspended matter exceeds 
li grains per cubic foot, and means are described for controlling the speed of gas in 
the sampling-tube within 2 or 3 per cent. Where possible, samples should be taken 
from a vertical main, and at least 15 feet from any bend or obstruction. The gas 
must be filtered above 100° 0., and cooled below its dew-point (about 50° €.) before 
being delivered to the wet test meter. G. C. J. 


Determination of Ferrous Iron in Silicate Rocks. M. Dittrich. (Qhem* 
ZeiL y 1911, 35, 1093.)—It is shown that the uncertain end-point in the titration of 
ferrous iron after decomposition of the rock by means of hydrofluoric and sulphuric 
acids is unconnected with the presence of manganese, and that the usual precautions 
fail to make the end-point even reasonably sharp with some rocks. These rocks 
were in every case found to contain notable proportions of titanium, but titanium 
dioxide, even in large amount, has no disturbing effect on the titration. Addition of 
titanous acid, however, to a ferrous solution before titration with permanganate, 
leads, as might be expected, to exactly the same indefinite end-points which are 
occasionally observed in the course of rock analysis. It is suggested that rocks may 
contain titanium as Ti 2 Og, as well as in one or other of the crystalline modifications 
of the dioxide. This view is confirmed by the fact that sharp end reactions may be 
obtained by the addition to the titration liquid of excess of finely divided silica and 
a considerable amount of potassium sulphate. Ferric salts are but slowly reduced 
by titanous acid in hydrofluosilicic acid solution, and high saline concentrations also 
tend to retard the reduction. G. C. J. 

Volumetric Determination of Lead as Chromate. J. Waddell. (J. Ind~ 
Eng . Chem M 1911, 3, 638-640.)—The following modification of the method of Guess 
(Trans, Amer, Inst Min . Eng., 1905, 35*359) is recommended for use with nearly all 
ores, but is said to be most satisfactory in just those cases where the molybdate 
method is least trustworthy—namely, with ores poor in lead, and containing much- 
calcium carbonate. The ore (1 to 5 grms.), contained in a 250 c.c. flask, is dissolved 
in about 15 c.c. of hydrochloric acid, to which 3 to 5 c.c. of nitric acid is subsequently 
added, and the whole digested on the hot plate until solution is complete and the 
liquid is reduced to about 8 c.c. At the conclusion of this operation, which requires 
about fifteen minutes, the flask is removed from the hot plate, and its contents, when 
cool, are rendered slightly alkaline by addition of ammonia (1:1). Acetic acid is 
then added slowly with vigorous shaking until the liquid smells distinctly of acetic 
acid. Finally, some 5 c.c. of strong ammonium acetate solution is added to insure 
complete solution of the lead. If the ore contains no antimony, and no gelatinous 
silica has separated, any slight silicious residue in the bottom of the flask is dis¬ 
regarded, and the lead is precipitated in the hot, undiluted solution by addition of 
10 c.c. of a 10 per cent, solution of potassium chromate. After shaking and allowing 
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to settle for five minutes, the supernatant liquid is decanted off through a filter, and 
the precipitate in the flask and on the filter is washed with 0’5 per cent, acetic acid 
containing 0*2 to 0*3 grm. per litre of potassium chromate, and finally with water 
until free from soluble chromate. The filter is then set over the original flask, and 
the lead chromate is dissolved by the alternate application to the filter of cold dilute 
hydrochloric acid (1:3) and cold water, with the occasional use of 5 to 10 c.e. of hot 
water, following the cold water, the purpose of this procedure being the complete 
solution of the lead chromate without risk of evolution of chlorine. At least 100 c.c. 
of the dilute (1:3) acid should be used, as the accuracy of the final titration depends 
on the presence of a sufficient quantity of acid. To the hydrochloric acid solution of 
the lead chromate, about 1 grm. of potassium iodide is added, and then standard, 
thiosulphate is run in from a burette at the rate of about 3 drops a second, using 
starch towards the end of the titration. The amount of potassium iodide used, 
should not much exceed that stated, nor should the solution be specially cooled 
before titration, since low temperatures and excess of iodide give rise to the formation 
of yellow scales of lead iodide, which tend to obscure the end-point. The extreme 
error of the method is ± 0T c.c. of standard solution which, with the quantities 
taken for analysis by the author, corresponds to ± 0*3 per cent, of the lead presents 
Antimony, bismuth, silver, and gelatinous silica interfere, and, with large quantities 
(say, 20 per cent.) of iron in the ore, the tendency to form basic acetate causes 
difficulty in dissolving the lead. G. G. J. 

Use of Logwood in Qualitative Analysis. Estimation of Bismuth. 
E. Vassallo. ( Gazz . Ghm. Ital ., 1911, 41, 204-212.)—Logwood paper, prepared by 
saturating filter paper with an extract of 50 grms. of powdered logwood in 100 grins., 
of aleohol, gives characteristic reactions with solutions of different metals. Salts of 
bismuth give an intense violet coloration, which is stable even in an acid solution.. 
Arsenic, antimony, and tin also give a violet colour in a neutral solution, but when 
sufficient acid is present only a red colour, due to the acid, is obtained; whilst 
molybdie solutions give an intense blue coloration. In applying the test it is best 
to allow the drop of liquid under examination to fall upon the test-paper, which is 
floated upon water slightly acidified. Eor the rapid detection of tin or bismuth in 
a mineral or alloy, the powdered sample is treated with nitric acid and a few crystals 
of sodium sulphate (to prevent the formation of insoluble bismuth arsenate), and 
heated until nitrous fumes appear. The residue is taken up with water, and the 
liquid filtered from the insoluble hydroxides of antimony and tin, whilst any bismuth 
arsenic, and molybdenum will be in the filtrate. The contents of the filter are washed 
with water acidified with nitric acid, and boiled with a saturated solution of tartaric 
acid, which will dissolve the antimony and leave the tin hydroxide. The latter,, 
when boiled with a little sodium hydroxide and water, will give a solution, which 
will colour the logwood paper blue on account of the alkali present; but when the 
paper is floated on water acidified with nitric acid, the alkali is neutralised, and a 
violet coloration due to the tin will appear. The filtrate from the tin and antimony 
must be freed from molybdie acid by treatment with ammonia and sodium phosphate 
before testing for bismuth with the logwood paper. The test may be used in the 
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volumetric estimation of bismuth, a standardised solution of disodium phosphate 
being added little by little to a dilute solution of bismuth nitrate which has been 
neutralised with ammonia, and then rendered acid again with 1 drop of dilute nitric 
acid. It is essential that the drops for spotting the test-paper should not be taken 
until the successive precipitates formed in the titration have completely subsided. 
The tabulated results thus obtained vary from 0-11 to + 0*34 per cent, from the 
theoretical amounts of bismuth. C. A. M, 

Estimation of Magnesium as Oxide. 0. Kallauner. (Chem. Zeit , 1911, 35, 
1165-1166.)—Whether ignited alone or in presence of mercuric oxide, the conversion 
of magnesium chloride to oxide is never quantitative. The proposal of Pfeifer 
( Zciisch . angew. Chem., 1909, 22, 435), to heat to 450° C. only, leads to grave errors. 
By the use of a much higher temperature—namely, the highest attainable by means 
of a Teclu burner, or by double treatment with mercuric oxide, an hour suffices to 
give results sufficiently accurate for some technical purposes. By this the author 
means with an error not exceeding 1 in 400. Gk C. J. 

Estimation of Manganese in Vanadium and Chrome-Vanadium Steels. 
J. R. Cain. (J. Ind. Eng . Chem., 1911, 3, 630-631.)—Watters (Met Chem. Eng., 
1911, 9, 244) has described a method for the estimation of manganese in steels 
containing chromium and tungsten which eliminates the errors introduced by the 
use of the unmodified bismuthate method in the analysis of such steels. The steel is 
dissolved in sulphuric acid and oxidised by means of nitric acid, the solution is nearly 
neutralised, and the chromium and iron are precipitated by addition of an emulsion 
of zinc oxide. The mixture is made up to known bulk and filtered and in an aliquot 
portion of the filtrate manganese is estimated by the bismuthate method. The 
author has found the method satisfactory even with steels containing 0*2 per cent, of 
vanadium, but he suggests that for high vanadium products his cadmium carbonate 
method of precipitating chromium and vanadium (Analyst, 1911, 476) is to be pre¬ 
ferred. As a preliminary to a manganese determination, this method is carried out 
as follows : The steel (1 to 2 grms.) is dissolved in sulphuric acid (1 : 10), observing 
the precautions given in the paper quoted, and, without oxidising the iron, cadmium 
carbonate is used in the manner already described to precipitate the chromium and 
vanadium. Provided the iron is kept mainly in the ferrous state, no manganese will 
be co-precipitaied. The solution is filtered/boiled with 25 c.c. of nitric acid until 
free from fumes, cooled and used for the estimation of manganese by the bismuthate 
method. G. G. J. 

New Method of Separating Iron from Manganese. J. A. Sanchez. 
{Bull. Soc . Ghim 1911, [iv.], 9, 880-881.)—The hot solution of ferric and manganese 
salts is treated with pyridine, which precipitates the iron quantitatively as hydroxide, 
leaving the manganese in solution. In this way it is possible to separate 0*005 grm. 
of manganese from 1 grm. of iron. For the analysis of manganese ores 1 grm. of the 
sample is decomposed with hydrochloric acid, the silica separated in the usual way, 
and the bulk of the acid in the filtrate and washings neutralised with sodium 



INORGANIC ANALYSIS 


605 


hydroxide solution. The liquid is now made up to 200 c.e., treated with pyridine, 
and boiled for ten minutes, after which the precipitated iron hydroxide is separated 
and washed first with hot water saturated with pyridine and then with boiling 
water. When much manganese is present, the iron should be .redissolved in 
hydrochloric acid and the precipitation repeated. In the case of minerals containing 
metals of the first group, the solution is treated with hydrogen sulphide, and the 
filtrate oxidised, nearly neutralised, and treated with pyridine as described. Zinc, 
if present, is also partially precipitated. In that case the precipitate should be 
redissolved in hydrochloric acid, and the iron reprecipitated by ammonium chloride 
and ammonia. C. A. M. 

Analysis of Calcium Hypophosphite. E. Rupp and Kroll. (Arch. Pharm., 
1911, 249, 493-497.)—A method of analysing calcium hypophosphite is based upon 
its quantitative oxidation to phosphate by means of bromine. The reagent contains 
3*35 grms. of potassium bromate and 15 grms. of potassium bromide per litre, and 
28 c.e. of it should liberate from acidified potassium iodide solution an amount of 
iodine corresponding to about 30 c.c. of ^ thiosulphate solution. In making an 
estimation, 1*5 grms. of the calcium hypophosphite are dissolved in 500 c.c. of water, 
and 10 c.c. of the solution shaken in a stoppered flask with 50 c.c. of the reagent, 
after which 10 c.c. of dilute sulphuric acid are introduced, and the flask left for 
an hour in a dark place. Potassium iodide (1 grm.) is now introduced, the flask 
shaken, and allowed to stand for one or two minutes, and the liberated iodine titrated 
with thiosulphate solution; l ac. of thiosulphate is equivalent to 0*00212 grm. 
of calcium hypophosphite. C. A. M. 

Improved Hollemann’s Method for the Estimation of Reverted Phosphoric 
Acid* E. Yittoria* ( Chem . Zeit.> 1911, 34, 1152.)—When a superphosphate is 
boiled for a few hours in a cold-saturated solution of ammonium nitrate, almost the 
whole of the phosphoric acid goes into solution. About 2 grms. of the superphosphate, 
finely ground and dried at 115° to 120° 0., are vigorously boiled for about ten hours 
with 100 to 150 c.c. of ammonium nitrate solution, 10 c.c. of sodium acetate solution, 
and 500 c.c. of water; the water lost by evaporation is replaced from time to time, 
and the liquid is finally made up to 1 litre. Forty c.c. of this solution are made 
slightly alkaline with sodium hydroxide and shaken with 20 c.c. of silver nitrate 
solution ; the silver phosphate is filtered off rapidly, and the excess of silver in the 
filtrate is titrated according to Yolhard’s method. J. F. B* 

Assay of Platinum* A. Steinmann. (Schweiz, Wochsch . Chem. u. Pharm., 
1911, 49, 441-444, 453-457; through Chem. Zentralhl , 1911, II., 1061-1062.)—The 
ordinary assay for platinum consists of cupellation of the metal with lead, and at 
least twice its weight of silver, followed by rolling out the button, and parting the 
diver by means of boiling concentrated sulphuric acid. It is usual to run a control 
assay on platinum of known fineness, but it is said that the amount of dis¬ 

solved by the concentrated acid is very variable. It averages 2 to ^pejr. cent, ^f t&e. 
metal, but may reach 5 per cent. The dissolved platinum may be recovered by 
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evaporation of the parting acid, treatment of the residue with aqua regia to separate 
silver, and separation of the platinum finally as ammonium platiniehloride. But the 
following modified method of assay is preferred. It depends mainly on the fa'et that 
sulphuric acid of 85 per cent, strength does not dissolve any appreciable quantity of 
platinum from its alloys with silver, whilst dissolving the silver readily. 

The platinum or alloy is cupelled with silver, copper, and lead, the copper being 
approximately equal to the platinum present, the silver at least five times as much, 
and the lead according to a scale given in the paper. The button is rolled out to a 
thickness not exceeding 0*2 mm., and parted by the use of slightly diluted sulphuric 
acid (5:1), taking care that the temperature does not exceed 250° C. At 240° C. 
parting is complete in fifteen minutes. G. C. J. 

Detection of Small Quantities of Potassium as Cobalti-Nitrite. L. T. 
Bowser. (J. Amer. Ghent. Soc 1911, 33, 1566-1569.)—It has been found that by 
the method previously proposed -(Analyst, 1910, 35, 141) the presence of alcohol 
with the mixture of potassium salt and cobalti-nitrite solution not only shortens the 
time of precipitation but increases the sensitiveness of the test some ten times. The 
omission of acetic acid, formerly employed, gives better results, the method being 
modified as follows: Five c.c. of the potassium solution in a tall beaker of narrow 
base and 50 or 100 c.c. capacity, and 5 c.c. of water in a similar beaker, are placed 
on a mirror, and 2*5 c.c. of sodium cobalti-nitrite reagent and 5 c.c. of alcohol (95 
per cent.)«added to each, rotating the solutions to mix the reagents. If upon looking 
downwards through the solutions into the mirror an equally sharp image of the 
observer can be seen in each beaker, potassium is absent; in the presence of two or 
more parts per million of this element the test solution yields a dimmer image than 
the blank test. It is necessary to avoid the presence of ammoniacal fumes and the 
presence of ammonium salts in the solution, and to have the solution neutral or 
slightly acid with acetic acid. Metallic salts do not interfere with the test. The 
solutions should be compared within a minute or two of- mixing the reagents, as the 
first-formed precipitate gradually disappears. A. R. T. 

Rapid and Accurate Method for the Analysis of White Metals. J. C. 
Beneker. (J- Incl. Eng. Chem 1911, 3, 637-638.)—Tin and antimony are separated 
from other metals by a modification of Bossing’s method {Zeiisch. anal. Chem.> 1902, 
41,1), and their separate estimation depends on the fact that, in acid solution, both 
stannic and stannous sulphide yield stannic iodide on treatment with iodine, whilst 
both antimonious and antimonie sulphide yield antimonious iodide, the whole of the 
sulphur separating as such if iodine be present in excess. The antimonious iodide is 
subsequently titrated with iodine in presence of excess of sodium bicarbonate and the 
tin calculated from the volume of iodine solution required in this titration and that 
consumed by the mixed sulphides. The drillings (05 grm.) are dissolved in 25 c.c. 
of hydrochloric acid and 5 c.c. of nitric acid or in 25 c.c. of hydrochloric acid 
saturated with bromine. Tartaric acid (1 grm.) is added, and the mixture warmed 
on the steam bath. After diluting to about 400 c,c., the solution is made 
alkaline with caustic soda, and 20 c.c. of 10. per cent, sodium sulphide is 
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then added. The sulphides of copper, lead, iron and zinc are washed twice 
by decantation, and subsequently on a filter with a hot dilute solution cf£ 
sodium sulphide. The filtrate is rendered just distinctly acid with hydrochloric 
acid, and kept on the steam bath for an hour. The sulphides of tin and antimony 
(and arsenic if present) are then filtered off and washed with lukewarm water until 
free from hydrogen sulphide. They are next transferred with the filter-paper to a 
conical flask. A measured excess of iodine solution, 30 to 50 c.c. of hydrochloric 
acid and 2 grins, of tartaric acid are added to the contents of the flask, which is then 
fitted with a rubber bung carrying a swan-neck thistle tube containing a solution of 
potassium iodide. The contents of the flask are heated to boiling for a few minutes, 
then cooled and titrated with ^ thiosulphate. 

The titrated mixture is washed (or filtered if a sharper end point is desired) into 
a beaker, neutralised with sodium bicarbonate, after addition of powdered sodium 
bicarbonate, the antimonious iodide is titrated with iodine. One and a half times 
the volume of iodine required in this final titration is subtracted from that consumed 
by the mixed sulphides, and the remainder is calculated to tin (Sn=4I). The 
results for antimony may be as much too low as corresponds to 0*1 c.c. of ^ iodine, 
whilst those for tin may be as much too high as corresponds to 0*2 c.c. ^ iodine, but 
are never below the truth. G. 0. J. 

Separation of Zinc and Sulphuric Acid. E. Sehirm. {Chem. Zeit., 1911, 
35, 1177,1193-1194 .)—See Precipitation of Zinc, etc., from Ammoniacal Solution by 
Means of Sodium Carbonate and Trimethylphenylammonium Carbonate (Analyst, 
1911, 599). G. C. J. 


APPARATUS, ETC. 

Apparatus for the Estimation of the Hexabromide Value of 
Oils* C. Niegermann. (Chem. Zeit, 1911, 34, 1131.)—The apparatus 
comprises a strong-walled Erlenmeyer flask of 200 c.c. capacity into which 
is ground a stoppered dropping funnel to contain the bromine; a side-tube 
is also provided in the stopper to allow the air to escape. For the estima¬ 
tion of the hexabromide value according to Hehner and Mitchell, which 
value stands in definite relationship to the iodine value of the oil, 1 to 2 
grms. of the sample are weighed out into the flask and dissolved in about 
40 c.c. of ether and 5 e.c. of concentrated acetic acid. The solution is 
thoroughly cooled, and bromine is admitted drop by drop, care being taken 
to keep the flask quite cold, until the brownish-red coloration is per¬ 
manent. The liquid is allowed to remain for three hours, and the bromide 
is then collected on a tared filter dried at 100° G. The precipitate is 
washed with a few c.c. of cooled acetic acid, a little alcohol, and lastly with ether ; 
it is then dried in the water-oven to constant weight. The resistance of the filter- 
paper to dilute bromine solution is controlled by a blank experiment. Swedish 
filter-paper is recommended in preference to asbestos. One dropping funnel and 
stopper may be made to fit several flasks, . J. F, B. * 
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Prevention of Bumping. H. Spurrier. (/• Amer. Chem . Soc., 1911, 33, 1632- 
1633.)—The author introduces into the flask containing the solution to be boiled 
a glass tube, open at both ends, and of such a length that the upper end rests, out 
of the liquid, against the side of the vessel. In the case of a liquid in a beaker, a 
cover should also be used to prevent loss. The device is particularly useful in the 



evaporation of the alcohol from aqueous liquids after saponification 
of an oil, where an oily layer remains on the surface of the liquid. 

A. R. T. 

Carbon Monoxide Detector. R. Nowicki. (Chem. ZeiL, 
1911, 34,1120.)—An apparatus by which even the smallest traces 
of carbon monoxide may be detected in the air is illustrated. It 
consists of a glass vessel strengthened by metal bands and fitted with 
a tap for the introduction of the air to be tested. A rubber bellows 
is attached to this tap, and is operated until the air passes through 
the vessel and out at a second tap. This second tap carries a clip, 
horn which is suspended a strip of test-paper sensitive to carbon 
monoxide. The strip of paper is moistened with palladium chloride 
solution and becomes brown or black if any carbon monoxide be 
present. The time required for the appearance of the reaction is a 
measure of the proportion of carbon monoxide in the air, as 
ascertained by reference to a table. For instance, the presence of 
OOl per cent, by volume of carbon monoxide will give a visible 
change on the test-paper after eleven minutes, and total blackening 
after sixty minutes. The instrument is intended to be used for 


detecting escapes of gas from pipes or famaees, J. F. B. 


New Aeeelerated Test for Paints. H. K. Benson and C. Pollock. (/. Ind. 
Eng, Chem.* 1911, 3, 670-671.)—The bubbling test of Cushman (Bull. 35, Office of 
Public Beads, U.S. Dept, of Agriculture) for passivity of painted iron surfaces is 
useful, but is not sufficient alone to determine the efficiency of a paint. For example, 
its use alone places aluminium paint above all others in efficiency, which is not in 
accord with practical experience. The use of the following additional test is recom¬ 
mended : It depends on the measurement of the average electrical conductivity of a 
film of the paint during a six hours* test under standard conditions. Test pieces of 
steel, 1-4 x 1 x 0-8 inches, are prepared, and should preferably have rounded edges, as 
this facilitates rapid and uniform drying of the paint. Before painting, each test 
piece is put in good metallic connection with a stout copper wire. This is easily 
effected by bending of the wire at right angles half an inch from its end, and wedging 
the bent portion into a notch cut into the test piece with a hack saw. When these 
wires have been attached, the test pieces are given two coats of paint at intervals of 
a week, and when the second coat is apparently dry are kept for twelve hours in an 
oven at 45° 0. Each test piece is then made the anode in a cell containing a normal 
salt solution, the cathode of platinum being placed at a distance of 4 inches. The 
copper conducting wire and the cathode are connected to a source of constant E.M.F. 
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:{8 volts), a milliammeter being included in the circuit. Readings are taken imme¬ 
diately, and again at the expiration of ten, twenty, and thirty minutes, and one, two, 
and six hours, from the commencement of the experiment. The final readings are of 
, the order of 100 milliamperes. The reciprocal of the average current passing during 
the test is the measure of the resistant or insulating value of the paint. It is sug¬ 
gested that the product obtained by multiplying this value by the inhibitive value, 
as determined by Cushman’s test (loc. cit .), is a better measure of the practical 
efficiency of a paint than either of these values alone. G. C. J. 

Extraction Apparatus. C. K. Francis. (/. Inch 
Eng . Chem 1911, 3, 673-674.)—Sealed on to a con¬ 
denser, the lower end of which is shown in the illustration, 
is a tube, EC, 3 c.m. in diameter and constricted 
laterally to 2*7 c.m., at a point about 1 c.m, from its 
base which dips into the mercury contained in the 
re-entrant angle formed by the shoulder of the modified 
Knorr flask. The constriction runs nearly but not quite 
• round the tube, so that in one position the points blown 
out on the neck of the flask can pass up into the 
tube EC. By giving the flask a quarter turn it is then 
supported by the points which rest on the constriction, 
thus dispensing with the necessity of any special support 
for the flask. The points on the neck of the flask are 
blown right out so as to provide two holes about 3 mm. 
in diameter for the upward escape of vapour to the 
condenser. The neck of the flask ends at the horizontal 
line below the letter C. The extraction tube C rests on 
the neck of the flask and is packed with cotton, asbestos, 
etc., before introducing the sample, or it may be replaced 
by a paper thimble supported on a very small funnel. 

G. C. J. 

Rapid Filtering Funnel. H. Spurrier. {J. Amer. Chem, Soc., 1911, 33 , 
1584-1585.)—A funnel of the ordinary pattern filters far more rapidly if a series of 
etched lines (six or eight in number) be made from a point a little below the apex 
to a distance about halfway up the sides. A. R. T. 

Consistency of Paints by the Stormer Viscosimeter. A. Rogers an 4 d 
A. H. Sabin. (/• Ind. Eng . Chem ., 1911, 3, 737-738.) — The authors describe the 
use of the Stormer viscosimeter fitted with the cylindrical modification suggested by 
Forrest, as applied for the testing of paints. Glycerol of 95 per cent, strength is 
adopted as the standard, at a temperature of 20° C. The viscosimeter consists of a 
flat-bottomed cylindrical cup, inches internal diameter by 2£ inches deep, having 
two radial vertical wings or septa, J inch wide, attached to its inner mil and 
extending from the bottom to within f inch from the top, being obstoctiohs £q ihA 
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rotary flow of the liquid. Within the cup is suspended a stirrer, the revolution of 
which is resisted by the viscosity of the liquid; this stirrer is a hollow metal 
cylinder If inches long and inches in diameter, its lower end open, the upper end 
closed except for four holes, each -fL inch in diameter, arranged symmetrically. 
The cylinder is supported from above by a vertical rod or shaft concentric with the 
cylinder, but external to it, being inch in diameter by 2J inches long. The end 
of the shaft is attached by a collar and screw to the bottom of a vertical shaft 
carrying a pinion J inch in diameter with 25 teeth driven by a gear 5J inches 
in diameter with 275 teeth, to which is attached a drum around which is wound a 
small silk cord passing over a pulley and carrying a driving weight. The top of the 
shaft to which the small gear is attached also carries a worm, which engages and 
drives the serrated edge of a graduated disc, one revolution of which marks 100 
revolutions of the stirrer. The stirrer is suspended so that its bottom is § inch above 
the bottom of the cup, and its top is f inch below the top of the cup; when in use 
the liquid stands f inch above the top of the stirrer. To make 100 revolutions of the 
stirrer the weight descends about 89 inches. There is a clearance of fg- inch between 
the stirrer and the two radial wings projecting from opposite sides of the cup. 

The viscosity of any liquid placed in the cup is measured by the number of grms. 
required to cause the stirrer to make 100 revolutions in one minute; allowance must 
be made for the friction of the machine, which in a particular case was 5 grms. The 
instrument is used with a stop-watch, and is fitted with a friction clutch which, being 
opened, allows it to start. It is very important to make all observations at a standard 
temperature. J. F. B. 

Substitute for Rubber Stoppers. (Chem. Zeit 1911, 35, 596.)—The device 
consists of a cap of rubber, with a hole bored in the crown for the reception of a 
leading tube. The cylindrical part of the cap, which is stretched over the neck of 
the flask , is of moderately thin rubber tube, but the crown is of sufficient thickness 
to give a reasonably long bearing to the tube which penetrates it, and thus to main- 
lain this approximately vertical. The caps are made by Bernard Tolmacz and Co., 
Berlin. G. C. J. 


Erbatum.—P age 526, lines 11 and 12, should read: “After washing free from sodium platiui- 
ehloride and excess of hydrogen platinichloride, the potassium salt is dissolved. ...” 
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REVIEW. 

* 

Analytical Chemistry. By F. P. Treadwell, Ph.D., Professor of Analytical 
Chemistry in the Polytechnic Institute of Zurich. English Edition, trans¬ 
lated from the German by W. T. Hall, S.B., Instructor in Chemistry, 
Massachusetts Institute of Technology. Vol. II„ Quantitative Analysis. 
Second Edition, thoroughly revised and enlarged. New York : John 
Wiley & Sons. London: Chapman & Hall. 1910. Pp. 787. Price $4.00. 

This well-known work has already passed through four editions in German, 
which fact in itself constitutes a proof of its appreciation. The volume under 
review is the second English edition, and the text having been compared by the 
translator with the fourth German edition, certain additions have been made which 
are not to be found in the latter. Indeed, Mr. Hall, by reason of the numerous notes 
he has added, is rightly to be regarded as joint author. 

Although there is no preface, it is plain that the work is intended as a students' 
textbook, and as such it fulfils its object, whilst it will also prove extremely valuable 
to the practising chemist, though obviously from its compass it cannot claim to be 
an exhaustive treatise. Such a work, iu which the subject of quantitative analysis 
is dealt with on scientific lines, has long been needed for tutorial purposes, and the 
present volume certainly supplies this want. 

The introductory chapter is concerned with generalities, and it contains some 
useful information on the principles of the balance, filtration and washing of precipi¬ 
tates, evaporation of liquids, drying of substances, etc. In regard to the washing of 
precipitates, the authors give the well-known formula for calculating the quantity 
of water required for this purpose; but although they point out that some precipi¬ 
tates require more water for their washing than others, and attribute this to 
adsorption, they omit to warn the student that it is not always advisable to drain a 
precipitate as dry as possible before the addition of washing water. That this is the 
case every practitioner is aware; nor, may it be added, is it invariably confined to 
amorphous, gelatinous precipitates. The ignition of wet precipitates i$ widely 
adopted by chemists, and there are cases where it is actually desirable; yet by most 
teachers it has hitherto been regarded as a rough-and-ready method. It is therefore 
interesting and satisfactory to observe that the present authors recommend it for 
those precipitates which do not suffer any permanent change by the combustion 
of the filter paper. 

Following the introduction there are three main parts devoted to gravimetric 
analysis, volumetric analysis, and gas analysis, each part being subdivided. The 
exceptional order in which the gravimetric estimation of the metals is described 
appears difficult to justify. Thus, commencing with the alkali metals, the text deals 
seriatim with the alkali earths, the iron group and the sulphuretted hydrogen group. 
The last-mentioned group is further subdivided into 4 ** sulpho bases,” comprising 
mercury, lead, bismuth, etc., and u sulpho acids,’’ comprising ajsenic, antimony, tin. 
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gold, etc. This nomenclature will probably offend the susceptibilities of some of our 
purist colleagues. Non-metallic elements are classed together collectively as 
metalloids ! 

The methods, both gravimetric and volumetric given throughout the book are for 
the most part well chosen, the descriptions are clear and concise, whilst the whole 
spirit of the teaching is based on scientific principles. The estimation of organic 
compounds in general does not enter into the text, although KjeldahFs nitrogen 
method is described under ammonium. Here it is disappointing to find that 
potassium permanganate is still mentioned as one of the substances to be added to 
the sulphuric acid with which the substance being analysed is heated. Again the 
Jodlbauer modification is simply referred to, whereas a description of the latest 
modification should certainly have been included. The ninety pages of the text 
devoted to gas analysis contain some valuable matter for the student. 

The text is well printed and the descriptions of the methods are rendered clearer 
by numerous illustrations. The book is distinctly to be regarded as a welcome 
addition to the literature of the subject. Arthur R. Ling. 

$ $ & & 

NEW BOOK. 

The Manufacture of Chemical Manures. By J. Fritsch. Translated from the 
French, with numerous notes, by Donald Grant. Scott, Greenwood and 
Son, London, 1911, Price 10s. 6d. net. 

This octavo volume contains 332 pages of subject-matter, with 69 illustrations, 
108 tables, and an alphabetical index of subjects. The classification of the test is as 
follows: I. Phosphoric Acid. II. Principal Phosphate Deposits. III. Drying and 
Enrichment of Phosphates. IY. Historical Review of Superphosphate Manufacture* 
Y. Theory of Manufacture of Soluble Phosphates. YI. Manufacture of Superphos¬ 
phates. YII. Crushing, Sifting, Drying, and Storing of Superphosphate. Retro- 
gradation. YIII. Compound Manures. IX. Manufacture of phosphoric acid. 
Double Superphosphates, and Yarious Products. Manufacture of Phosphorus in 
the Electric Furnace (Appendix). X. Manufacture of Bone-Dust and of Bone Super¬ 
phosphate (Yitriolised Bones). XI. Basie Slag. XII. Nitrogenous Manures* 
XIII. Manure from Animal Waste. XIV. Recovery of Nitrogen from Distillery 
Spent Wash. Cyanamide and Nitrate of Lime. XY* Nitrogenised Phosphatio 
Manures. XYL Potassie Manures. XYII. Transference and Handling of Raw 
Materials and Finished Products. 
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-, Extraction, 427 

--, New, 39 

-for Automatic Analysis of Liquids, 480 

-for Automatically Decanting and Washing Precipitates, 479 

-for Controlling the Evaporation or Distillation of Liquids, and for Cutting 

off the Supply of Gas to a Burner after any Desired Length of Time, 
221 

-for Determination of Vapour Pressure Isothermals of Silicic Acid Gels, 328 

-— for Extracting Liquids with Immiscible Solvents, and for Measurement 

of Evolved Gases, 69 

—-for Measuring Liquids in an Atmosphere Eree from Carbon Dioxide, 222 

-for Bapid Distillation of Mercury in Vacuo , 528 

-— : -for Bapid Bemoval of Nitrogen from Gas Mixtures by Sparking, 224 

-for the Detection of Carbon Monoxide, 426 

-for Testing Water by Measurement of its Electrical Conductivity, 538 

-—for the Estimation of Adulterants in Vegetable Powders, and Notes on 

Starch Granules, 529 

-, Gas Analysis, New Forms of, 288 

-—, Laboratory, Two New Pieces of, 528 

-, New, for the Coking Test of Coal, 383 

- 9 - } f or Vacuum Sublimation, 290 

--,-Sublimation, and its Application in Food Analysis, 428 

-—, Shakmg and Stirring, Thermostats, etc., Notes on, 70 

-, Simple, for Sublimation in a Vacuum, 38 

-, Soxhlet Extraction, Modified, with Distillation Arrangement, 596 

-, the Beckmann, Modification of, 384 

Apple, Insoluble Carbohydrates of the, 492 
Arable Soils, Colloids in, Estimation of, 98 
Arachis Oil, the Detection and Estimation of, 487, 537 
Arid Soils, Mechanical Analysis of, 588 

Arnold and Hardy, the Method of, for the Bapid Estimation of Sulphur in Siderur- 
gical Products, Modification of, 283 

Arsenates, Commercial Lead, Determination of Soluble Arsenic in, Short Method 
for, 206 

Arsenic Acid, Titration of, 580 
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Arsenic, Aluminium, Zinc, Tungsten, and Tin, Quantitative Separation of Copper 
from, by Means of Hydrogen Peroxide in Presence of Sodium Hydroxide 
and Sugar, 210 

-and Antimony, Detection, Separation, and' Estimation of, 65 

-, Separation and Estimation of, 206 

---, Traces of, Detection of, 581 

-, Estimation of, 415 

-in Gelatin, Occurrence of, 94 

-in Organic Compounds, Detection and Estimation of, 66, 360 

—, Estimation of, 579 

-in Vegetable Eoods, Amounts of, 254 

-, Separation of, from Antimony and Other Metals by Means of Methyl Alcohol 

in a Current of Air, 414 

-, Small Quantities of, Determination of, by the Gutzeit Test, 579. 

-, Soluble, in Commercial Lead Arsenates, Short Method for Determination 

of, 206 

-, the Separation of, from Antimony and Other Metals, with Some Applications 

to Toxicological Work, 229 
-Xanthogenate, and its Use in Analysis, 569 

Arsenious Acid, Estimation of, with Permanganate in Presence of Hydrochloric 
Acid, 417 

Use of, in Volumetric Analysis. II.: Estimation of Mercury, 321 
Chloride, Volatility of, 580 

Asphalt in Mineral Oils, Pitch, etc., Estimation of, 58 

Asphalts, Natural and Petroleum-Residue, Differentiation between, 407 

Aspirator, Constant Flow, 481 

Atmosphere Free from Carbon Dioxide, Apparatus for Measuring Liquids in, 222 
Atomic Weights, International, 1912, 1 
Australian Sweetened Condensed Milk, Composition of, 49 
--(Victorian) Milk, Composition of, 47 

Autolysis, Effect of, on Cholesterol; Errors in the Estimation of Cholesterol by the 
Ritter Method, 199 

Automatic Analysis of Liquids, Apparatus for, 480 
-Pressure Pipette, 153 

Automatically Decanting and Washing Precipitates, Apparatus for, 479 
Azo Dyestuffs, Titration of, by Means of Hydrosulphite, 568 

Bacteria in Water, Direct Enumeration of, by Means of the Ultra-Microscope, Value 
of, 317 

-, the Power of, to Decompose Proteins, Determination oh Method of Testing 

Water, 264 

Bacteeiological, Physiological, etc., Abstbacts, 24, 56, 97, 140, 195, 262, 312, 
352,403,454,503,561 
Bacteriology of Aerated Water, 395 
Baking Qualities of Flour, 190 

-, Influence of the Concentration of Hydrogen Ions on, 257 

Balsam, Peru, Cinnamein in, Estimation of, 93 
Banana Starch, Polarimetric Estimation of, 560 
Bases, Organic, New Reaction for, 319 

-, Pyridine, in Ammonia and Ammonium Salts, Detection of, 413 

Bassia Kernels and Fats, 54 

Bath, the Waters of the Thermal Springs of, Analysis of, 478 
Beans, Calabar, Alkaloidal Assay of, 142 
-,-, Chemical Examination of, 60 
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Beans, Edible, from Hong-Kong,. 494 
Beckmann Apparatus, Modification of, 384 

_Thermometer, with a Modified Arrangement for Setting the Mercury 


Thread, 429 

Beer and Wort, Bitter Principles in, Estimation of, 92 

-, Extract in, Estimation of, 502 , QQ 

Beers and Worts, Bitter Eesins of Hops in, and their Volumetric Estimation, LM 
Beeswax and Oarnauba Wax, Hydrocarbons in, Estimation of, 848 

-, Befractive Index of, 348 . 

Benzaldehyde in Maraschino Cherries and Liqueur, Estimation of, 44b . 

Benzene Hydrocarbons and Petroleum SpiriUn Turpentine Oil, Estimation of, 274 
Benzoic Acid as an Acidimetric Standard, 458 . , OK , 

_ v Hippuric Acid, and Phenaceturic Acid in Urine, Estimation of, 356 

-in Foods, Detection of, 349 

_in Margarine, Butter, and Other Fats, Estimation of, 92 

-in Milk, the Detection of, Note on, 346 

Benzol, Commercial, Sulphur Compounds in, Estimation and Elimination of, 100 
(Benzoyl Peroxide) Lucidol, Influence of, on Certain Qualitative Tests for Oils, 273 
Bertrand’s Method, Estimation of Dextrose in the Presence of Other Optically Active 
Substances by, 512 

Beryllium, Gravimetric Estimation of, 581 . . 

-, Iron, and Aluminium, Separation of Tungsten from. Fusion of Certain 

Bare Earths with Alkali Carbonates, 591 
Separation of, from Aluminium, 373 
-j Volumetric Estimation of, 276 

Beverages and Foods, Saponin in, Detection of, by Haemolysis, 350 
-—, Fermented, Caramel in, Detection of, 18 

_„ Foods, and Drugs, Saccharin and Dulcin in, Separation and Identification 

Bicarbonate, Alkali, Small Quantities of, Detection of, in Presence of much Normal 
Carbonate, 372 

Bilirubin, Small Quantities of, Estimation of, 352 

Biochemical Method, Application of, to the Analysis of Uva-Ursi Leaves, 24 

__ for the Estimation of Small Quantities of Salicylic Acid in 

Presence of Excess of p-Hydroxybenzoic Acid, 316 
Biological Analysis, the Petri Dish for Cultivating Fungi and for, Substitute for, 561 
Birds and Mice, Use of, for Detecting Carbon Monoxide after Mine Fires and 


Explosions, 315 

Bismuth, Copper, Antimony, and Tin, Electro-Analysis of, with Acidified Chloride 
Electrolytes, 584 

Bismuthate Method, Determination of Manganese by, 522 

---— for Manganese, 148 

- , f the Estimation of Manganese by, 554 

Bitter Principles in Wort and Beer, Estimation of, 92 

_Besins of Hops in Worts and Beers and their Volumetric Estimation, 139 

Bituminous Materials, Examination of, 266 

Bleaching, Natural and Artificial, Processes of, Beport to the Local Government 
Board on the Nature of the Colouring Matter of Flour, and its 


Belation to, 596 

_Purposes, Sodium Peroxide for, Assay of, 476 

- 3 Quality of Sulphite Pulp, Determination of, 511 

Blende, Roasted, Sulphur in, Bapid Method for Determination of, 150 
Blood and Urine, Dextrose in, Estimation of, 140 

_— 9 Z-/?-Hydroxybutyrie Acid in, Quantitative Estimation of, 314 
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Blood and U rine, Quinine in, Quantitative Estimation of, 455 
- ? Sugar in, Estimation of, 356 

-Fat and Lipoids in, Estimation of, and Notes on the So-Called Lipolysis, 561 

- in Blood-Stains, Chemical Detection of, 454 

-in Urine and Other Physiological Fluids, Detection of, 506 

-- Spectra, the Intensity Distribution in, Photographic Estimation of, 313 

-Stains, Blood in, Chemical Detection of, 454 

-, Sugar in, Estimation of, 141, 263 

Blue Colour-Beaction of Phosphotungstic Acid with Uric Acid and Other Substances, 
355 

Boiling Liquids, the Bumping of, Device for Preventing, 153 

--Point Apparatus, the Landsberger, Modification of, 326 

-Sulphuric Acid, Action of, on Platinum, 590 

Bomb Calorimeter, Adiabatic Device for, 326 

-, New Calorimeter, with Special Advantages as to Material of Construction and 

Method of Operation, 592 
Books, New, 294, 601 
Books, Beviews of: 

A Textbook of Practical Chemistry for Technical Institutes, 73 
Alcools. Alcool, Alcool Denature, Denaturants, 39 
Allen’s Commercial Organic Analysis, 385 

-, Yol. VI., 598 

An Introduction to Quantitative Analysis, 337 
Bleaching and Dyeing of Vegetable Fibrous Materials, 535 
Chaux, Ciments, Platres, 161 
Church’s Laboratory Guide, 292 

Goeoa and Chocolate : Their Chemistry and Manufacture, 226 
Dyes and Colouring Matters, Dyestuffs of Groups 6 to 12, Colouring Matters 
of Natural Origin and Analysis of Colouring Materials, 387 
Food and Drugs. VoL I. The Analysis of Food and Drugs, 156 

-. Yol, II. The Sale of Food and Drugs Acts, 1875-1907, 

158 

Foods: Their Origin, Composition, and Manufacture, 388 

Huiles et Graisses Vegetales Comestibles, 292 

L*Analyse des Vins par Volumetrie Physico-Chimique, 600 

Les Matieres Cellulosiques, 74 

“ Matieres Tannants Cuirs,” 40 

Methods of Air Analysis, 335 

-Organic Analysis, 482 

Milk and the Public Health, 160 
Modem Microscopy, 117 
Nitrocellulose Industry, 338 

Principes Theoriques et Pratiques d’Analyse Minerale, 436 
Soude-Potasse Sels, 75 
Sulphuric Acid and Alkali, 337 

Tables Annuelles Internationales de Constantes et Donnees Numeriques. 
483 

The Analyst’s Laboratory Companion. Fourth Edition, 437 
44 The Chemical World,” 76 
The Chemistry of the Bubber Industry, 225 
The Freezing-Point, Boiling-Point, and Conductivity Methods, 598 
The Technology of Bread-Making: Chemistry and Analysis of Materials 
Used in Bread-Making and Confectionery, 115 
Theorie und Praxis der Massanalyse, 534 
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Vine, 599 

Volumetric Analysis for Students of Pharmaceutical and General Chemistry, 
390 

Water Analysis for Sanitary and Technical Purposes, 482 
Boric Acid in Nickel Baths, Estimation of, 277 

-Minute Traces of, Detection of, by Means of Tincture of Mimosa Flowers, 

558 

British West Africa, Kola Nuts from, 258 

Bromide Method, Hiibener, for the Estimation of Caoutchouc, 509 
-, Hiibener’s, for the Estimation of Caoutchouc, 202 
—Hiibener, for the Estimation of Rubber, 465 
Bromine Absorption of Certain Vegetable Oils and Fats, 403 

and Iodine Methods for the Volumetric Estimation of Cresol, 408 

-, Detection of, by Fluorescein, 145 

-Free, Sensitive Reaction of, 581 

-in Aqueous Solution, Estimation of Cinnamic Acid by Means of, 102 

Bronzes Containing Tin and Antimony, Chromium in, Estimation of, 374 
Bullion and Ores, Small Amounts of Platinum in, Direct Determination of, 281 
-, Gold, Sampling, 517 

Bumping of Boiling Liquids, Device for Preventing, 153 

Bunsen Burners, Porcelain, 426 

Butter and Lard, Cocoanut Oil in, Detection of, 93 

-Fat and Cocoanut Oil in Margarine, the Determination of, Notes on, 122 

-, Cocoanut Oil in, the Detection of, and Crude Phytosterol of Cocoanut Oil 

and the Crude Cholesterol of Butter Fat, 497 

-, Margarine, and Other Fats, Benzoic Acid in, Estimation of, 92 

-, Shea-, and Shea-Nuts, 496 

--, the Aldehyde Figure of, 50 

-, the Keeping Properties and Composition of, Influence of Certain Preservatives 

on, 52 

-Water in, Estimation of, 51 

Butyrometer Tube, Modified, for the Estimation of Fat in Cheese, 221 

Cadmium Potassium Iodide, Determination of Ozone by Means of, 587 

Caffeine, New Method of Estimating, 401 

Cake and Oil, Tea-Seed, 500 

Calabar Beans, Alkaloidal Assay of, 142 

-Chemical Examination of, 60' 

Calcium Carbide, Method for Estimation of Moisture, 475 

-Carbonate in Soils, a Method of Estimating, 128 

-Chloride, Estimation of Alkalis in, Silicates by Fusion with, 146 

Calorimeter Bomb, Adiabatic Device for, 326 

-Bomb, New, with Special Advantages as to Material of Construction and 

Method of Operation, 592 
Camphor, Estimation of, 93 
Candied Lemon Peel, Analysis of, 20 
Cane-Sugar, Detection of, 493 
-in Foods, etc., Estimation of, 493 

-in Urine, Estimation of, in the Presence of Other Sugars, 506 

Caoutchouc, Estimation of, as Tetrabromide, 361 

-, the Estimation of, Hiibener Bromide Method for, 509 

-,-, Hiibener’s Bromide Method for, 202 

Capsicum (Cayenne Pepper), Composition of, 56 
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Caramel in Fermented Beverages, Detection of, 18 
Carbohydrates, Insoluble, of the Apple, 492 
Carbon Bisulphide in Oils, Detection of, 101 

-- Dioxide, an Atmosphere Free from, Measuring Liquids in, Apparatus for, 222 

-, Free, in Water, Estimation of, by Titration with Alkalis in the 

Presence of Phenolphthalem, 582 

-, the Reaction of Liquids ’Containing, Electrometric Determination 

of, 416 

-Estimation of, by Moist Combustion, 459 

-in Ferro-Alloys, Use of Oxygen under Pressure for Estimating, 379 

—--in Steel, Determination of, by Direct Combustion in the Newest Form of 

, Shimer Crucible, with the Aid of a Perforated Clay Disc, 521 

-, the Estimation of, 392 

- Monoxide after Mine Fires and Explosions, Use of Birds and Mice for 

Detecting, 315 

- 9 Rapid Estimation of, 106 

Carbonate, Magnesium, Magnesia in Admixture with, Estimation of, 211 

-Much Normal, Detection of Small Quantities of Alkali Bicarbonate in 

Presence of, 372 

Carbonated Waters, Ammonia in, the Estimation of, 173 

Carbonates, Alkali, Fusion of Certain Rare Earths with, Separation of Tungsten from 
Iron, Beryllium, and Aluminium, 591 

-, Metallic, Influence of, on the Estimation of the Volatile Substances in 

Goal, 360 

Carbonic Acid, Volumetric Determination of, 207 

Carnauba Wax and Beeswax, Hydrocarbons in, Estimation of, 348 

Carotin, Detection of, 199 

Casein, Commercial, Analysis of, 493 

Castor-Bean Lipase, Experiments with, 316 

Catalase, Reductase, and Leucocyte Tests, Comparative Value of, in Detecting 
Mastitis, 401 

-, Separation of Peroxydase from, 315 

Catalytic Action of Light on the Oxidation of Phenolphthalin to Phenoiphthalein, 30 
Cathode, Mercury, Use of, particularly in the Electro-Analytical Separation of 
Metals, 279 

Cayenne Pepper, Adulteration of, Detection of, 259 
(Cayenne Pepper) Capsicum, Composition of, 56 
Cellular Membranes, Structural Elements of, 503 
Cellulose in Woods and Textile Fibres, Estimation of, 268, 510 
Cement and Cement Raw Materials, Analysis of, 208 

--—, Portland, Free Lime in. Use of Higher Phenols in Testing for, 582 

---Raw Materials and Cement, Analysis of, 208 

Centrifuge, Laboratory, for Quantitative Separation and Estimation of Solids and 
Liquids, 286 

Ceresin and Paraffin Wax, Mixtures of, Analysis of, 59 
Ceylon Tobaccos, Analyses of, 500 
Champaca Oils, 28 

Changes taking place in Meats, Physico-Chemical Method for Determining, 
455 

Charcoal as a Clarifying Agent in the Estimation of Sugar in Urine, Use of, 57 
Cheese, the Estimation of Fat in, Modified Butyrometer Tube for, 221 
Chemical Analysis, a New Method of: Crystallo-Chemical Analysis, 526 
Chemistry, Agricultural, Solubility Estimations in, 87 
Cherries and Liqueur, Maraschino, Benzaldehyde In, Estimation of, 446 
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Chinese and Japanese Wood Oil, the Examination of, 543 

-Wood Oil, Heat Test for, 410 

—-, Method of Examining, 410 

-—-, Refractive Index of, 410 

Chloral, Small Quantities of, Detection of, in Presence of Chloroform, 254 
Chlorates, and Chloric Acid, Volumetric Estimation of, 373 
Chloride, Ammonium, Inversion of Sucrose Solutions by Means of, 576 
-, Arsenious, Volatility of, 580 

-, Calcium, Estimation of Alkalis in Silicates by Fusion with, 146 

-, Electrolytes, Acidified, Electro-Analysis of Copper, Antimony, Bismuth, and 

Tin with, 584 

-, Mercury-Ammonium, the Analysis of, Gravimetric and Volumetric Methods 

for, 33 

-, Titanous, Titration of Copper Salts with, 516 

(Chlorites), Chlorous Acid, Estimation of, 583 

Chloroform, Small Quantities of Chloral in Presence of, Detection of, 254 

-— Vapours and Ether in Air, Gasometric Estimation of, 513 

Chlorophyll, Minute Quantities of, Delicate Method for Determining, 503 
Chlorous Acid (Chlorites), Estimation of, 583 

Cholesterol, Effect of Autolysis on; Errors in the Estimation of Cholesterol by the 
Ritter Method, 199 

-, the Crude, of Butter Fat, and Crude Phylosterol of Cocoanut Oil, and 

the Detection of Cocoanut Oil in Butter Fat, 497 
Chromium, Estimation of, and its Separation from Vanadium Steels, 146 

-- in Bronzes Containing Tin and Antimony, Estimation of, 374 

Cineol in Volatile Oils, Estimation of, 461 
Cinnamein in Peru Balsam, Estimation of, 93 

Cinnamic Acid, Estimation of, by Means of Bromine in Aqueous Solution, 102 

Citric Acid, Estimation of, 199 

Citronella Oil, Geraniol in, Direct Estimation of, 363 

-Oil of, Analysis of, 567 

Clarifying Agent in the Estimation of Sugar in Urine, Use of Charcoal as, 57 
Clavicepsin: A New Glucoside in Ergot of Rye, 19 
Coagulation, Mechanism of, 353 

-of Albumin by Heat and its Precipitation by Mercuric-Potassium Iodide. 

Gravimetric and Volumetric Estimations, 458 
Coal and Coke, Methods of Analysing, 317 
-Mines, Explosives Used in, Investigations of, 290 

-Tar Dyestuffs, the Seven, Allowed (U.S.A.) to be Employed for Colouring 

Foodstuffs, Mixtures of, Method for Separating, 19 
-, the Coking Test of, New Apparatus for, 383 

——, the Volatile Substances in, the Estimation of, Influence of Metallic Carbonates 
on, 360 

(Cobaltinitrite Method, Potassium Sodium), Potash Analysis, 588 
Cobaltinitrites, and their Application to Analytical Chemistry, Study of, 322 
Cocoa, Cocoa-Husks in, Estimation of, 52 

-, Fat in, Estimation of, by Means of Zeiss’ Refractometer, 495 

-Husks in Cocoa, Estimation of, 52 

-Powders, Husk in. Estimation of, 402 

Cocoanut Oil and Butter Fat in Margarine, the Determination of, Notes on, 122 
-in Butter and Lard, Detection of, 93 

-Eat. the Detection of, and Crude Phytosterol of Cocoanut Oil 

and the Crude Cholesterol of Butter Fat, 497 
-, Shrewsbury and Knapp’s Process for Estimating, Notes on, 3 
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Coeoanut Oil or Palm Kernel Oils, Margarines Containing, on the Relation between 
Kirschner and Polenske Values for, 183 
Coin, a Counterfeit Gold, Note on, 7 
Coke and Coal, Methods of Analysing, 317 
Coking Test of Coal, New Apparatus for, 383 
Cold Solvents, Estimation of Pat by Extraction with, 102 
Colloidal Chemical Methods, Detection of Adulteration by, 557 

-Silicic Acid, Phosphoric Acid in Presence of, Estimation of, 214 

-Solutions, the Concentration of, Estimation of, with the New Interferometer 

for Liquids, 382 

Colloids in Arable Soils, Estimation of, 98 

Colorimeter for Rapid Work with Widely Varying Standards, 829 
Colorimetric Determination of Iron in Lead, and its Oxides, 520 

-Estimation of Hydrogen Ion Concentrations, Application of Methyl-Red 

to, 142 

-Phenols in Effluents, 30 

Salicylic Acid and Copper, 104 

-Method for the Estimation of Tryptophane, and the Quantity of Trypto¬ 
phane in Horny Tissue and Other Proteins, 565 
-Method for the Estimation of Uric Acid, 358 

- } New, for the Determination of Vanillin in Flavouring Extracts, 

501 

. for Titanium, 590 

Colour Reaction, Blue, of Phosphotungstic Acid with Uric Acid and Other Substances, 
355 

-of Alcohols and Alcoholic Hydroxyl Groups, 407 

-of Ammonia, 468 

Colouring Matter of Flour, the Nature of, and its Relation to Processes of Natural 

and Artificial Bleaching, Report to the Local Government Board on, 596 
Combustion of Volatile Organic Liquids, 361 

Commercial Benzol, Sulphur Compounds in, Estimation and Elimination of, 100 
-Casein, Analysis of, 493 

-Lead Arsenates, Determination of Soluble Arsenic in, Short Method for, 

206 

--— Rennet, the Activity of, Estimation of, 564 

-Starches for Use in Cotton Mills, Method for Determining the Value of, 

368 

-Value of Wood Preservatives, Tests to Determine, 578 

Compensation Method, New, for the Comparison of Quantities of Radium, and Some 
Applications of this Method, 473 
Complex Lipoids, Proximate Analysis of, by Alcoholysis, 463 
Condensed Milk, Sucrose in. Estimation of, 450 
-- 9 Sweetened, Australian, Composition of, 49 

Conductivity, Electrical, an Apparatus for Testing Water by Measurement of its, 538 
Congress of Applied Chemistry, Eighth International, 228 
Conifers, Oxalic Acid in the Leaves of, Estimation of, 204 
Constant Flow Aspirator, 481 
-Pressure Hydrogen Generator, 331 

-Temperature Heating Apparatus for Explosives and Experiments on the 

Decomposition of Nitrocelluloses, 222 
Continuous Fractional Distillation of Water, 474 
Copaiba Oil, Examination of, 347 

Copper Analysis, the Iodide Method of, the Electrolytic Standardisation of the 
Conditions of, and Sources of Error, 277 



INDEX TO VOLUME XXXVII. 


xliv 

Copper and Salicylic Acid, Colorimetric Estimation of, 104 

-, Antimony, Bismuth, and Tin, Electro-Analysis of, with Acidified Chloride 

Electrolytes, 584 

--Arsenic Group, Precipitation of, and Separation of its Divisions, 376 

-, Determination of: A Modification of the Iodine Method, 66 

-Fungicides, 262 

-in Pyrites, Electro-Analytical Estimation of, 468 

-, “Iodimetric Estimation of, 375 

-, Oxygen and Occluded Gases in, Estimation of, 375 

-, Quantitative Separation and Estimation of, by Means of Hydroxylamine 

Hydrochloride, 583 

-, Quantitative Separation of, from Arsenic, Aluminium, Zinc, Tungsten, and 

Tin, by Means of Hydrogen Peroxide in Presence of Sodium Hydroxide 
and Sugar, 210 

-Bedueing Power of Normal Urine, 264 

-Eeduction Methods, Sugar Analysis by, a Critical Study of, 413 

-, Small Quantities of, in Plants, Detection and Estimation of, 313 

Cotton Mills, Commercial Starches for Use in, Method for Determining the Value of, 
368 

-Wax, Characteristics of, 202 

Cow’s and Goat’s Milk, the Serum of, Befractometer Value of, 317 
Cream and Milk Eegulations (Draft), Government Beport, 109 

-, Milk, etc., Certain Proprietary Substances Sold as Preservatives'for, Analyses 

and Methods of Detection of, Beport to the Local Government 
Board on, 155 

---, —, New Preservative for, Note on, 178 

Creosote Oil and Other Oils Used for Preserving Timber, Antiseptic Effect of, 56 

-, the Sulphonation Test for, Modification of, 269 

Cresol, the Volumetric Estimation of, Bromine and Iodine Methods for, 408 
p-Cresol and Phenol in the Presence of Each Other, Estimation of, 62 
Crucible, Shimer, the Newest form of Determination of Carbon in Steel by Direct 
Combustion in, with the Aid of a Perforated Clay Disc, 521 
Crucibles, Porcelain, etc., Marking of, 289 
Crude Fibre, Estimation of, 447 

--, the Sweeney Method for, Modification of, 447 

Crystallo-Chemical Analysis: A New Method of Chemical Analysis, 526 
Cyanides, Detection and Estimation of Halides in the Presence of, by Means of 
Formaldehyde, 461 

Gyanogen and Hydrogen Cyanide, Detection and Determination of, 511 
Cypress, the Southern, Oil of, 364 

Dairy Federation, the International, Study Committee of, 532 

-Materials and Water, Sterilisation of, by Ultra-Violet Bays, 196 

Density of Minerals, Determination of, by Means of Eohrbach Solution of Standard 
Befractive Index, 148 

Densivolumeter, New, for Determination of Density of Solids, 328 
Device, Adiabatic, for Bomb Calorimeter, 326 

-- for the Combustion of Volatile Substances, Estimation of Halogens in Organic 

Compounds, Including, 461 

Dextrose, Detection of Lsevulose in the Presence of, 507 

-in the Presence of Other Optically Active Substances, Estimation of, by 

Bertrand's Method, 512 

- in Urine and Blood, Estimation of, 140 

Diabetic Urine, Glycuronic Acid in, Detection of, 507 
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Diastatic Power of Malt, 58 

Digestive Enzymes, the Assay of, Observations on, 57 

-Value of Papain, Determination of, 405 

Digitalis, Chemical Valuation of, 189 
Dimethyl-Glyoxime, Action of, on Platinum Salts, 524 
Dimethylglyoxime as a Reagent for Ferrous Salts, 102 

-, Separation of Nickel and Palladium by Means of, 379 

Diphenylamine Test for Gun-Cotton, 512 
Direct Determination of .Rubber, 574 
Dirt in Milk, Estimation of, 450 

Dish, the Petri, for Cultivating Fungi and for Biological Analysis, a Substitute for, 
561 

Distillation Arrangement, Modified Soxhlet Extraction Apparatus with, 592 
-, Continuous, Fractional, of Water, 474 

-or Evaporation of Liquids, Apparatus for Controlling, and for Cutting of 

the Supply of Gas to a Burner after any Desired Length of Time, 
221 

-, Rapid, of Mercury in Vacuo, Apparatus for, 528 

Distilled Vinegar when Stored in Wooden Casks, the Acid-Content of, Alteration 
of, 23, 

Drugs, Beverages, and Foods, Saccharin and Dulcin in, Separation and Identifica¬ 
tion of, 23 

Dry Matter in Potatoes, Estimation of, and the Applicability of the Ordinary Tables, 
259 

Drying Oven, 385 

Dulem and Saccharin in Beverages, Foods, and Drugs, Separation and Identification 
of, 23 

Dyes, Aniline, and Turmeric, iu Mustard, Detection of, 557 

-, Certain, the Detection and Separation of, on the Application of Adsorption 

to, 339 

Dyestuffs, Azo, Titration of, by Means of Hydrosulphite, 568 

-—, Coal-Tar, the Seven, Allowed (U.S.A.) to be Employed for Colouring Food¬ 
stuffs, Mixtures of, Method for Separating, 19 
Dynamite, Exudation of Nitroglycerine from, 572 
; -Glycerol, Valuation of, 103 

Earth Reactions, Rare, in Non-Aqueous Solvents, 524 
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-, Invert, Expanded Meissl-Hiller Table for, 575 

-,-, in the Presence of Alkali and Hydrogen Peroxide, Behaviour of, 28 

-, Reducing, Methods (A Correction for Lactose), Unification of, 145 

Sugars and Alcohol, the Iodimetric Titration of Sulphites in Presence of, 439 

— -in Natural Products, Estimation of, 145 

-, Other, Estimation of Cane-Sugar in Urine in the Presence of, 506 

-, Reducing, Direct Determination of Sucrose in the Presence of, 451 

- > - } the Determination of the, New Method for, 205 

-,---, the Estimation of, by Fehling’s Solution, Influence of Peptones 

on, 367 

-, the Estimation of, New Process for, 63 

Sulphates in Solution, Estimation of, by the Physico-Chemical Volumetric Method, 282 

-in Water, the Determination of, Modification of the Modified Winkler 

Method for, 220 

Sulphides in Lime Liquors, Estimation of, 325 

-, Insoluble, Sulphur in, Estimation of, 283 

Sulphite Pulp, Bleaching Quality of, Determination of, 511 

Sulphites in Presence of Alcohol and Sugars, the Iodimetric Titration of, 439 

Sulphonation Test for Creosote, Modification of, 269 

Sulphur and Halogens in Small Quantities of Organic Substances, Estimation of, 216 
-and Pyrites, Selenium in, Iodimetric Estimation of, 215 

— ---, —-Method for the Estimation of, 67 

-— Compounds in Commercial Benzol, Estimation and Elimination of, 100 

'«sr-, Free, Estimation of, Rapid Volumetric Method for, 151 

__in Illuminating Gas, Estimation of, 152 

_-in Insoluble Sulphides, Estimation of, 283 

-in Iron and Steel, Volumetric Estimation of, 67 

-in Nitrocellulose, Estimation of, 152, 273 

-in Petroleum, Estimation of, 217 

-in Pyrites, Estimation of, 84 

--- ? Exact Determination of, 524 

-in Roasted Blende, Determination of, Rapid Method for, 150 
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Sulphur in Siderurgical Products, the Method of Arnold and Hardy for the Rapid 
Estimation of, Modification of, 283 

-in Steel and Iron, Volumetric Estimation of, 67 

Sulphuric Acid, Boiling, Action of, on Platinum, 590 
-, Estimation of, 152 

- J Nitric Acid, and Nitrous Acid, in Nitrating and Waste Acids, 

Volumetric Estimation of, 381 

-, Rapid Method of Purifying, 381 

-, Saponification of Eats by, 256 

-Solution, the Method of Precipitating Metals as Iodides, etc., from, 

Applications of, 519 

Sweeney Method for Crude Fibre, Modification of the, 447 
Sweetened Condensed Milk, Australian, Composition of, 49 
Syrups, Formic Acid in, Detection and Estimation of, 558 
Gum in, Estimation of, 94 
-, Process of Extracting Alkaloids from, 138 

Tablets, Medicinal, Lecithin in, Estimation ofj 449 

Tannin in Wines, Estimation of, 195 

Tannins, Vegetable, Detection and Differentiation of, 577 

- , t - ? Quantitative Reactions of, 31 
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-Finishes, Analysis of, 200 
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Thread, 429 _ J 

Thermometry, Precise, Quantitative Analysis of Solutions by, New Method for, 333 
Thermo-Regulators, 108 
Thermostat, Vapour, Easily Adjustable, 430 
Thermostats, Shaking and Stirring Apparatus, etc., Notes on, 70 
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Tin, Volumetric Determination of, 477 

Tissue, Horny, and Other Proteins, the Quantity of Tryptophane in, and Colorimetric 
Method for the Estimation of Tryptophane, 565 
Tissues, Animal, the Drying of, Loss of Fat during, 355 

-, Living, Waters, and Minerals, Minute Quantities of Fluorine in, Detection 

and Estimation of, 517 
Titanium, New Colorimetric Method for, 590 

-, Separation of Iron from, 323, 469 

-, Volumetric Determination of, 590 

Titanous Chloride, Titration of Copper Salts with, 516 
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Tobaccos, Ceylon, Analyses of, 500 
Toxicity of Mushrooms: Their Haemolytic Action, 563 
Toxicological Cases, Detection of Savin Oil in, 357 
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-, Other Hydrocarbons in, Detection of, 311 

-Oil of, the Purity of, Tests for Determining, 371 

--Petroleum Spirit and Benzene Hydrocarbons in, Estimation of, 274 

-, Pine Oil in, Detection of, 143 

-, Petroleum in, Estimation of, 371 

Ultrafiltration in Analytical Chemistry, Application of, 223 

Ultra-Microscope, Value of Direct enumeration of Bacteria in Water by Means of the, 
317 

-Violet Rays in Ozone, Absorption of, and its Application to the Estimation of 

Ozone in Small Concentrations, 472 

- ? Sterilisation of Water and Dairy Materials by, 196 

Uranyl Solutions, Determination of Phosphorus in Food-Stuffs and Other Organic 
Substances by Titration with, 258 
Urea, Estimation of, 27 

-in Urine, Estimation of, by Riegler’s Method. A Correction Factor, 357 

--, Riegler’s Method for the Estimation of, Modification of, 100 

Uric Acid and Other Substances, Blue Colour-Reaction of Phosphotungstic Acid with, 
355 

-, Colorimetric Method for the Estimation of, 358 
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Uric Acid Beaetion, New, 276 

Urine, Albumin in, the Detection of, Sensitive Test for, 505 

-, Albumoses in, Detection of, 24 

-- and Blood, Dextrose in. Estimation of, 140 

-, /-/3-Hydroxybutyric Acid in, Quantitative Estimation of, 314 
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-Cane-Sugar in, Estimation of, in the Presence of Other Sugars, 506 
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-, the Acidity of, Estimation of, 141 

-Urea in, Estimation of, by Biegler’s Method. A Correction Factor, 357 

-,-, Biegler’s Method for the Estimation of, Modication of, 100 

-, Urobilinogen of, and Ehrlich’s Beaetion for Aldehydes, 28 

Urobilinogen of Urine and Ehrlich’s Beaetion for Aldehydes, 28 

Uva-Ursi Leaves, the Analysis of, Application of the Biochemical Method to, 24 

Vacuum Furnace, an Electric, Determination of Oxygen in Iron and Steel by 
Beduction in, 586 

-, Sublimation in a, Simple Apparatus for, 38 

-_ 9 - 1 New Apparatus for, 290 

Value, Iodine, and the Structure of Acids of the OleiG Series, Belationship between, 
463 

-, the Acetyl Estimation of, 508 

“ Value,” the “ Gasolene Colour,” of Flour, the Determination of, Method for, 255 
Valve for Filter Pumps, 480 

Vamvakas’ and Frehse’s Tests, Detection of Saponin and Glycyrrhizin in Lemonades 
by Means of, 22 

Vanadium, Determination of, New Method for, 286 

-in Steel, Determination of, New Method for, 285 

-.---, Bapid Determination of, 283 

--in Steels, Ores, etc., Determination of, Bapid Method for, Based on its 

Quantitative Inclusion by the Phosphomolybdate Precipitate, 284 
—. ~ Steels, Estimation of Chromium and its Separation from, 146 

Vanillin in Flavouring Extracts, the Determination of, New Colorimetric Method 
for, 501 

Vaporisation of Mixed Liquids, Latent Heats of. Part III: Mixtures of, Associated 
with Nan-Associated Liquids, and the Detection of Solvates in Mixtures of 
Liquids, 362 

Vapour Pressure Isothermals of Silicic Acid Gels, Apparatus for Determination 
of, 328 

-Thermostat, Easily Adjustable, 430 

Vapours, Chloroform, and Ether in Air, Gasometric Estimation of, 513 
Vegetable Fats, Some, Analytical Constants of, 349 

-Foods, Arsenic in, Amounts of, 254 

-Oils and Fats, Certain, Bromine Absorption of, 403 
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Vegetable Oils and Paints, Heavy Petroleum in, the Detection of, 247 
. Serger’s Reaction for, Notes on, 412 

Powders, the Estimation of Adulterants in, Apparatus for, and Notes on 
Starch Granules, 529 

Substances, Oxalic Acid in, in Estimation of, 564 
Tannins, Detection and Differentiation of, 577 
, Qualitative Reactions of, 31 

Vinegar, Distilled, when Stored in Wooden Casks, the Acid-Content of, Alteration 
of, 23 

-, Malt, Standards for, 123 

Viscosimeters, Engler’s, Redwood’s, and Saybolt’s, Comparative Examination of, 
223 

Viscosity, Absolute, Method of Measuring, 154 
-of Eish Oils, 143 

-of Pitch, Methods for Determining, Comparison of, 413 

-of Rubber Solutions and the Amount of Resins, Relationship between, 575 

Volatile Acidity of Gum Tragacanth Compared with that of Indian Gum, 318 

— -Liquids, Molecular Weights of, Determination of, 595 

-Oils, Cineol in, Estimation of, 461 

-Organic Liquids, Combustion of, 361 

-Substances, a Device for the Combustion of, Estimation of Halogens in 

Organic Compounds, Including, 461 

— -in Coal, the Estimation of, Influence of Metallic Carbonates 

on, 360 

Volatility of Arsenious Chloride, 805 

Von Lorenz’s Method, Estimation of Phosphoric Acid by, 149 

Water, Aerated, the Bacteriology of, 395 

-Analysis, Geochemical Interpretation of, 107 

-and Dairy Materials, Sterilisation of, by Ultra-Violet Rays, 196 

-, Apparatus for Testing, by Measurement of its Electrical Conductivity, 538 

-, Bacteria in, Direct Enumeration of, bv Means of the Ultra-Microscope, Value 

of, 317 

-Board, Metropolitan Sixth Annual Report, 597 

-, Continuous Fractional Distillation of, 474 

-Free Carbon Dioxide in, Estimation of, by Titration with Alkalis in the 

Presence of Phenolphthaleln, 582 

-- in Butter, Estimation of, 51 

--in Molasses, Determination of, 560 

-— in Petroleum and its Products, Determination of, 560 

-— in Silicates, the Estimation of, Improvements in the Ludwig-Sipocz Method 

for, 380 

-in Soap, Estimation of, 31 

-“ Luminator ” Treatment of, 154 

-, Method of Testing. Determination of the Power of Bacteria to Decompose 

Proteins, 264 

-, Nitrates and Nitrites in, Estimation of, by Schlcesing’s Method, 212 

-, Sea, Concentration of Hydrogen Ions in, Measurement of, 425 

-, Sulphates in, the Determination of, Modification of the Modified Winkler 

Method for, 220 

Supplies, the Softening, Purification, and Sterilisation of. (Metropolitan 
Water Board. Eighth Report on Research Work), 334 
Waters, Carbonated, Ammonia in, the Estimation of, 173 
-of the Thermal Springs of Bath, Analysis of, 478 



INDEX TO VOLUME XXXVII. Ixxvii 

Waters, Minerals, and Living Tissues, Minute Quantities of Fluorine in, Detection 
and Estimation of, 517 

Wax, Carnauba, and Beeswax, Hydrocarbons in, Estimation of, 348 

-, Cotton, Characteristics of, 203 

-, Paraffin, and Ceresin, Mixtures of, Analysis of, 59 

- 1 - ? the Analysis of, Application of the Formoliie Beaction to, 274 
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-, Small Quantities of Zinc in, Detection of, 195 
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Phosphoric Acid in. Estimation of, 453 
—, Tannin in, Estimation of, 195 

Winkler Method, the Modified, Modification of, for the Determination of Sulphates 
in Water, 220 

Wohlgemuth’s Method for the Quantitative Investigation of the Pancreas Function, 
Modification of, 815 
Wood Oil, Chinese, Heat Test for, 410 

- ? -, Method of Examining, 410 

Befractive Index of, 410 
— and Japanese, the Examination of, 543 
- Preservatives, the Commercial Value of, Tests to Determine, 578 
Treated, the Penetration of Salts in. Determination of, 150 
Woods and Textile Fibres, Cellnlose in, Estimation of, 268, 510 
Wort and Beer, Bitter Principles in, Estimation of, 92 
- ? Extract in, Estimation of, 502 

Worts and Beers, Bitter Besins of Hops in, and their Volumetric Estimation, 139 

Xanthogenate, Arsenic, and its Use in Analysis, 569 

Yttrium, Quantitative Determination of, 382 
-. f -Separation of Lanthanum from, 469 

Zeiss Interferometer in the Technical Analysis of Flue-Gases, Use of, 427 
Zeiss’ Befractometer, Estimation of Fat in Cocoa by Means of, 495 
Zinc and Nickel, the Gravimetric Separation of, 443 

-—, Arsenic, Aluminium, Tungsten, and Tin, Quantitative Separation of Copper 
from, by Means of Hydrogen Peroxide in Presence of Sodium Hydroxide 
' and Sugar, 210 

—— in Ferruginous Minerals, Estimation of, 425 

-, Bapid Method of Estimating, 31, 153 

-■, Small Quantities of, in Wine, Detection of, 195 
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Analysis of Ferro-Zircon, 36 
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2 obituary: percy gerald sanford 

OBITUARY. 

PERCY GERALD SANFORD. 

We regret to announce the sudden death, from apoplexy, on November 26, of 
Mr. Percy Gerald Sanford, E.I.C., at the age of fifty years. Mr. Sanford was 
a very old member of the Society of Public Analysts, and was Public Analyst 
for the Borough of Penzance and additional Public Analyst for the Borough of 
Croydon. He was educated at Dulwich College and at the Royal School of Mines,, 
and was subsequently assistant for three years to the late Dr. C. Meymott Tidy at 
the London Hospital Medical College. He was also for a time research assistant to 
Professor Pickering at Bedford College. Mr. Sanford gave much attention to the- 
chemistry of explosives, and was for a time resident chemist to the Stowmarket 
Explosives Company,- and subsequently at the National Explosives Company’s 
Works at Hayle, Cornwall. He also acted as consulting chemist to the Cotton 
Powder Company, Limited, and was the author of a well-known treatise on “ Nitro- 
Expiosives.” During later years Mr. Sanford had been engaged in the practice of 
general analytical and consulting chemistry in London, carried on in conjunction 
with his work as a Public Analyst under the Sale of Food and Drugs Act, He leaves 
a widow and an infant daughter. - 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The monthly meeting of the Society was held on Wednesday evening, December 6,. 
in the Chemical Society’s Rooms, Burlington House. In the absence of the President 
the chair was occupied by Mr. Arthur R. Ling, F.I.C., Vice-President. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. S. G. 
Agar, G. S. Barton, S. W. Bridge, A.I.C., R. V. Briggs, F. A. Mason, W. B. Saville, 
G. A. Stokes, and F. G. Dyche-Teague, B.Sc., A.I.C., were read for the second time 
and certificates in favour of Mr. Herbert Hawley, M.Sc. (Birmingham), City Analyst’s 
Laboratory, Council House, Birmingham, assistant to Mr. J. F. Liverseege, F.I.C. ; 
and Miss Maud Gazdar, B.Sc. (Lond.), A.I.C., Fox Hall, Upminster, Essex, assistant 
analyst to Messrs, Dakin Bros., manufacturing chemists, were read for the first time. 

Messrs. R. D. Carty, W. K. Walton, and G. F. Wesley Martin, were elected 
members of the Society. 

The following papers were read: “ The Estimation, of Small Quantities of 
Essential Oil in Spices, etc.” (Part II.), by J. A. Brown, F.I.C.; “ The Determina¬ 
tion of Furfural by Means of Fehling’s Solution,” by Lewis Eynon, B.Sc., F.I.C. r 
and J. Henry Lane, B.Sc., F.I.C.; “ The Examination of Petroleum Mixtures,” by 
J. H. Coste, F.I.C., E. T. Shelbourn, F.I.C., and E. R. Andrews, F.I.C.; “ A Method- 
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for Determining the Amount of Insoluble Particles in Baw Rubber,” by Clayton 
Beadle and Henry P. Stevens, M.A., Ph.D., F.I.G.; “ Note on Oil of Male Fern,” by 
Ernest J. Parry, B.Sc., F.I.C.; “ Note on Ground Almonds,” by G. Cecil Jones, 

A. G.G.L, F.I.C., and Reginald F. Easton; “Note on the Determination of Small 
Quantities of Methyl Alcohol,” by C. Simmonds, B.Sc,; and “The Composition of 
Australian (Victoria) Milk,” “ The Composition of Sweetened Condensed Milk,” and 
“ The Aldehyde Figure of Butter,” by E. Holl Miller, 

The Chairman announced the Council's nominations of Officers and Council for 
1912 as follows: 

President .—L. Archbutt, F.I.C, 

Past-Presidents (limited by the Society's Articles of Association to Eight in 
Number ).—Edward J. Bevan, F.I.C.; Bernard Dyer, D.Sc., F.I.C.; Thomas Fairley, 
F.I.C.; W. W. Fisher, M.A., F.I.C,; Otto Hehner, F.I.C.; R. R. Tatlock, F.I.C.; 

E. W. Voelcker, A.R.S.M., F.I.C.; J. Augustus Voelcker, M.A., B.Sc., Ph.D., F.I.C. 

Vice-Presidents .—W. H. Willcox, M.D., B.Sc., M.R.C.P., F.I.C.; Arthur R. 
ling F.I.C.; John E. Stead, F.B.S., F.I.C. 

Hon, Treasurer. —H. Droop Richmond, F.I.C. 

Hon . Secretaries .—A. Chaston Chapman, F.I.C.; P. A. Ellis Richards, F.I.C, 
Other Members of Council .—E. Richards Bolton; R. M. Clark, B.Sc., F.I.C.; 
J, Connah, B.Sc., F.I.C.; J. Evans, F.I.C.; Charles A. Hill* B.Sc., F.I.G,; E. Hinks, 

B. Sc,, F.I.C.; G. T. Holloway, A.R.C.Sc., F.I.C.; G. N. Huntly, B.Sc., A.R.C.Se., 

F. I.C.; G. W. Momer-Williams, B.A., Ph.D., F.I.O.; F. Wallis Stoddart, F.I.C. ; 
S. R. Trotman, M.A., F.I.C,; S. A. Woodhead, M.Sc., F.I.C. 
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NOTES ON SHREWSBURY AND KNAPP’S PROCESS FOR ESTIMATING 

COCOANUT OIL. 

By HERBERT S. SHREWSBURY, F.I.C., and ARTHUR W. KNAPP, 

B.Sc., F.I.C. 

(Read at the Meeting , November 1,1911.) 

Messes. Cbibb and Richards, in their paper on u Margarine Analysis” (Analyst, 
1911,36, 328), make the following statement: “ Ample illustration of this is afforded 
by Shrewsbury and Knapp (Analyst, 1910, 35, 385) and other authors, who show 
that the differences between the figures for coeoanut oil and butter fat, upon which 
calculations are based, are not so great as in the Polenske process. The Polenske 
figure for coeoanut oil (17*5) is between five and six times that of butter (2 to 3*5), 
and, as far as we are aware, none of these other processes will improve on this 
ratio.” 

We cannot reconcile the first part of this statement with the figures actually 
given in our paper. The following table compares our method with the Polenske 
process in this respect. The figures are strictly comparable, being in both processes 
the number of e.c. ^ alkali required for 5 grms. of fat; j 
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Figure for 
Cocoanut 
Oil. 

Limit Figure 
for Genuine 
- Butters. 

Difference 
between Cocoanut 
Oil and 

Butter Figures. 

Ratio of 

Cocoanut Oil and 
Limit Butter 
Figures. - 

Shrewsbury and Knapp... 

163-0* 

32-0* 

131 

51 

Polenske ... . 

17-5t 

3-5+ 

14 

6-0 


This comparison shows that the difference between the figures for cocoanut oil and 
butter fat is not less than that given by the Polenske method, but, on the contrary, 
more than nine times as great; and in practice we find that 5 per cent, of cocoanut 
oil increases the Polenske figure by about 0 *5 c.c., and our figure by 5 c.c. This 
should be remembered when considering the very interesting figures found by 
H. T. Cranfield (Analyst, 1911, 36? 446). He showed that for butters from cows fed 
on cocoanut* cake both the Polenske and our figure indicate the addition of cocoanut 
oil. Evidently the limit figure for genuine butters needs raising in both processes, 
to allow for the inclusion of these special butters amongst genuine butters. He 
showed, further, that genuine butters with a Reichert-Meissl value of 29-5 may give 
Polenske figures from 1*7 to 8*7—t.e., a difference of 2. This difference has about 
the ^ same significance as 20 in our process, for which the greatest variation found 
by Cranfield was 15*4 (40*1 - 24*7). 

Again, Lewkowitsch found for edible cocoanut oils Polenske figures from 15 *49 
to 20*45. This wide range produces the same possible error in calculation as would 
a range for our process of 154*9 to 204*5. Happily, the range for cocoanut oils in 
our process is much less. 

"Whilst our method estimates the bulk of the fatty acids which occur as 
glycerides in cocoanut oil, the Polenske method depends upon the small percentage 
of water-insoluble volatile acids that are present. This difference is important, 
because it is not impossible that cocpanut oil could be treated to remove these, and 
thus give a Polenske figure approximating to that of butter. That the Polenske 
figure can be diminished by separating the liquid glycerides by pressure (as in the 
preparation of cocoa butter substitutes) is illustrated by the following analyses of 
products so obtained from a specimen of Cochin cocoanut oil: 



Reichert-Meissl 

Polenske 

Shrewsbury and Knapp 


Value. 

Figure. 

Figure. 

Cocoanut “ stearine A. 

4-2 

12-1 

169-0 

Cocoanut “oleine** A ... 

8-5 

23-2 

169-0 

Cocoanut “stearine” B... 

3-9 

11-1 

165-3 


* Ross, Race, and Maudsley (Analyst, 1911, 36> 196) found 16*55 to 17*05 for cocoanut oil, and 
$5*5 as maximum for foreign butters. 

t Lewkowitsch found 15*49 to 20*45 for cocoanut oil, and 4*1 for a foreign butter. 
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(Coeoanut “stearine” B had been subjected to the well-known method of 
refining with superheated steam before being pressed.) Whilst the Polenske figure 
is greatly reduced by this treatment, the Shrewsbury and Knapp figure is not 
affected to any extent. That the figure for “ stearine ” A and “ oleine ” A should be 
identical is accidental, and indicates that the figure for the “ oleine ” has been raised 
by the large percentage of the glycerides of the lower fatty acids to just the same 
extent as it has been loitered by containing the greater part of the olein present in 
the original oil. 

It has been pointed out that the Polenske method does not give such good 
results with palm-kernel oil, since its Polenske figure is* only about 11. It is, in all 
probability, still less effective for estimating palm-kernel “ stearine,” which doubtless 
has a yet lower value. An old sample of palm-kernel “ stearine ” gave a Reichert 
value of 4-2, Polenske figure 9*35, and Shrewsbury and Knapp figure 162*9. It is 
noteworthy that the insoluble volatile acids were solid. Since the principal con¬ 
stituent of palm-kernel oil is laurin, the Shrewsbury and Knapp figure is of similar 
magnitude to the figure for coeoanut oil. A sample of crude palm-kernel oil gave 
163*7. 

As modifications of, or additions to, accepted processes are considered convenient, 
we made one or two experiments on the fatty acids left in the Reichert flask after 
the usual distillation of the fatty acids. The non-volatile acids from butter were 
treated as described by our method, but the figures obtained were abnormally high, 
and seem to indicate that the oleic acid undergoes some change whilst boiling with 
the sulphuric acid, glycerol, and sodium sulphate. The results were useless for our 
purpose. 

Referring to the paper of Messrs. Revis and Bolton (Analyst, 1911, 36, 334), 
we cannot see the necessity or advantage of their proposed modifications of our 
process. Many of these modifications we tried and discarded; they greatly increase 
the time taken by the method, thereby rendering it unsuitable as a sorting testy 
without apparently increasing the accuracy. In our experience we found the tedious 
method o! cooling, with the production of supersaturated solutions from which the 
fatty acids crystallise slowly, not so accurate as the rapid separation of the hot 
liquids. Another disadvantage of the modifications is that the range for pure 
butters, as the published figures show, is greater than in our process. Under one 
circumstance our process may require modification—that is, if it is required for 
giving accurate estimations where large percentages of coeoanut oil are present. In 
such cases the absolute control of the final conditions is of greater importance, and, 
for example, the use of a bath at 37° C. might possibly improve results. However, 1 
one of us, working in the tropics, obtained by our method normal butter figures 
and consistent duplicate results, although the laboratory temperature was 30° G. 
Evidently the method as it stands can be used under winter or summer conditions 
for the purpose for which it was intended— i.e., the rapid detection and approximate 
estimation of small percentages of coeoanut oil. 
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Figure for 
Cocoanut 
Oil. 

Limit Figure 
for Genuine 
Butters. 

Difference 
between Cocoanut ■ 
Oil and 

Butter Figures. 

Ratio of 

Cocoanut Oil and 
Limit Butter 
Figures. • 

Shrewsbury and Knapp... 

; 1630* 

i 

320* 

131 

5-1 

Polenske ... 

17-5t 

3-5t 

14 

50 


This comparison shows t ha t the difference between the figures for cocoanut oil and 
butter fat is not less than that given by the Polenske method, but, on the contrary, 
more than nine times as great; and in practice we find that 5 per cent, of cocoanut 
oil increases the Polenske figure by about 0*5. c.c., and our figure by 5 c.c. This 
should be remembered when considering the very interesting figures found by 
H. T. Cranfield (Analyst, 1911, 36, 446). He showed that for butters from cows fed 
on cocoanut* cake both the Polenske and our figure indicate the addition of cocoanut 
oil. Evidently the limit figure for genuine butters needs raising in both processes, 
to allow for the inclusion of these special butters amongst genuine butters. He 
showed, further, that genuine butters with a Beichert-Meissl value of 29*5 may give 
Polenske figures from 1-7 to 3*7— i.e a difference of 2. This difference has about 
the same significance as 20 in our process, for which the greatest variation found 
by Cranfield was 15*4 (40*1 - 24*7). 

Again, Lewkowitsch found for edible cocoanut oils Polenske figures from 15*49 
to 20*45. This wide range produces the same possible error in calculation as would 
a range for our process of 154*9 to 204*5. Happily, the range for cocoanut oils in 
our process is much less. 

Whilst our method estimates the bulk of the fatty acids which occur as 
glycerides in cocoanut oil, the Polenske method depends upon the small percentage 
of water-insoluble volatile acids that are present. This difference is important, 
because it is not impossible that cocoanut oil could be treated to remove these, and 
thus give a Polenske figure approximating to that of butter. That the Polenske 
figure can be diminished by separating the liquid glycerides by pressure (as in the 
preparation of cocoa butter substitutes) is illustrated by the following analyses of 
products so obtained from a specimen of Cochin cocoanut oil: 



Reiehert-Meissl j 

Polenske 

Shrewsbury and Knapp 


Value. 

Figure, 

Figure. 

Cocoanut u stearins ” A. 

4-2 

12-1 

1690 

Cocoanut “ oleine ” A ... 

8-5 

230 

1690 

Cocoanut “ stearine ” B... 

30 

ll'l 

165-3 


* Ross, Race, and Mandsley (Analyst, 1911, 36, 196) found 16*55 to 17*05 for cocoanut oil, and 
35*5 as maximum for foreign butters. 

i TifiwTcnwitSfVh found 15*49 to 9,0*45 for p.nonjvnnf: oil n/nd 4*1 for a foreicm 1-mftor 
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(Cocoanut “stearine” B had been subjected to the well-known method of 
refining with superheated steam before being pressed,) Whilst the Polenske figure 
is greatly reduced by this treatment, the Shrewsbury and Knapp figure is not 
affected to any extent. That the figure for “ stearins ” A and “ oleine ” A should be 
identical is accidental, and indicates that the figure for the “ oleine ” has been raised 
by the large percentage of the glycerides of the lower fatty acids to just the same 
extent as it has been lowered by containing the greater part of the olein present in 
the original oil. 

It has been pointed out that the Polenske method does not give such good 
results with palm-kernel oil, since its Polenske figure is' only about 11. It is, in all 
probability, still less effective for estimating palm-kernel u stearine,” which doubtless 
has a yet lower value. An old sample of palm-kernel “ stearine ” gave a Reichert 
value of 4*2, Polenske figure 9*35, and Shrewsbury and Knapp figure 162*9. It is 
noteworthy that the insoluble volatile acids were solid. Since the principal con¬ 
stituent of palm-kernel oil is laurin, the Shrewsbury and Knapp figure is of similar 
magnitude to the figure for cocoanut oil. A sample of crude palm-kernel oil gave 
163*7. 

As modifications of, or additions to, accepted processes are considered convenient, 
we made one or two experiments on the fatty acids left in the Beichert flask after 
the usual distillation of the fatty acids. The non-volatile acids from butter were 
treated as described by our method, but the figures obtained were abnormally high, 
and seem to indicate that the oleic acid undergoes some change whilst boiling with 
the sulphuric acid, glycerol, and sodium sulphate. The results were useless for our 
purpose. 

Referring to the paper of Messrs. Revis and Bolton (Analyst, 1911, 36, 384), 
we cannot see the necessity or advantage of their proposed modifications of our 
process. Many of these modifications we tried and discarded; they greatly increase 
the time taken by the method, thereby rendering it unsuitable as a sorting test , 
without apparently increasing the accuracy. In our experience we found the tedious 
method of cooling, with the production of supersaturated solutions from which the 
fatty acids crystallise slowly, not so accurate as the rapid separation of the hot 
liquids. Another disadvantage of the modifications is that the range for pure 
batters, as the published figures show, is greater than in our process. Under one 
circumstance our process may require modification—that is, if it is required for 
giving accurate estimations where large percentages of cocoanut oil are present. In 
such cases the absolute control of the final conditions is of greater importance, and, 
for example, the use of a bath at 37° C. might possibly improve results. However, 
one of us, working in the tropics, obtained by our method normal butter figures 
and consistent duplicate results, although the laboratory temperature was 30° €. 
Evidently the method as it stands can be used under winter or summer conditions 
for the purpose for which it was intended—i.c., the rapid detection and approximate 
estimation of small percentages of cocoanut oil. 
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Discussion. 

Mr. G. Bevis said that in his experience the Polenske figure could be determined 
with much greater accuracy than the Shrewsbury and Knapp figure. In the hands 
of Mr. Bolton and himself the Shrewsbury and Knapp process, as originally published, 
had not yielded concordant results. When the process was modified as Mr. Bolton 
and he had suggested, they found that quite concordant results could be obtained by 
different observers. The final cooling was very necessary in the case of mixtures 
containing large proportions of cocoanut oil, because the solubility of the final fatty 
acids in 60 per cent, alcohol depended greatly on the temperature. 

Mr. T. Macara agreed with what Mr. Bevis had said as to the difficulty of 
getting concordant results with the Shrewsbury and Knapp process when working at 
the higher temperature. In an ordinary laboratory it was not always easy to regu¬ 
late the temperature exactly, and to be able to work at the ordinary temperature was 
a great advantage. 

Mr. E. B. Bolton said that the experience of Mr. Bevis and himself had. been 
that even a slight variation in the time of running off the hot solution of fatty acids 
was liable to cause considerable differences in the results, and their object in modify¬ 
ing the process had been to enable more consistent results to be obtained by inde¬ 
pendent workers who merely follow a published description. That being accomplished 
the process would be found to be a valuable one. It was to be noted that many of 
the figures given in the author’s present paper related to the whole fats—cocoanut 
“stearine,” palm nut “ stearine,” etc. Mr. Bevis and he, even by the Polenske 
method, had not obtained very satisfactory results when working on the whole 
undiluted fats, but with such admixtures as were generally found in margarine the 
results were delicate and accurate, duplicate Polenske figures obtained by different 
observers commonly agreeing within a tenth of a c.c., and as far as their experience 
went they considered that the ratio between the Beichert-Meissl and Polenske 
numbers, reinforced by the Kirschner figure, afforded the best means of estimating 
cocoanut oil now available (cf. Analyst, 1911, 36, 333). 

Mr. Knapp agreed that an essentially practical process, such as this, ought to be 
capable of being satisfactorily carried out, after a little practice, by an average 
worker who simply followed the published description. He thought, however, that 
some misconception had arisen as to the comparative accuracy of the two processes, 
owing to the fact that in this process the figures obtained were larger than in the 
Polenske process, so that an agreement within 0*1 c.c. in the Polenske process would 
correspond to an agreement within 1 c.c. in the Shrewsbury and Knapp process. For 
example, Mr. Cranfield had considered that duplicate results should agree within 
0*5 c.c., and he (the speaker) concurred; but to reach a corresponding degree of 
accuracy in the Polenske process the figures would have to agree within 0*05 c.c. 
With regard to the question of time, the alcoholic solution of the fatty acids should 
be run off after three minutes, but it seemed hardly likely that, on one hundred and 
eighty seconds, a variation of one or two seconds either way would make any 
important difference. 
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Mr. Richards pointed out that in the paper referred to, Mr. Oribb and he had 
stated that none of the other processes improved materially on that of Polenske so 
far as the ratio employed for calculation was concerned, and the figures given by the 
present Authors confirmed this, as the difference between 5*0 and 5*1 is negligible. 
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NOTE ON A COUNTERFEIT GOLD COIN. 

By HERBERT S. SHREWSBURY, RI.C. 
(Bead at the Meeting , November 1, 1911.) 


Analysts are not infrequently called upon to examine counterfeit coin; but the 
specimen described below, which was uttered in Trinidad, appeared to be so 
unusual in character as to be worthy of a brief description. 

The sample imitated a twenty-shilling piece of date 1861. It weighed 122 grains 
against 123-27 grains for a genuine coin. The milling and design were very good, 
but the gilding had begun to wear off in places, and the partial exposure of the 
underlying white metal led to the detection of the false coin. A piece of the white 

30 

metal, after removal of the gilding, gave a specific gravity of 21*8 as against 

17*157 for standard gold coinage, and had an approximate composition of: 

Platinum .91*5 per cent. 

Antimony and traces of bismuth and iron ... 5*0 „ „ 

Copper - . ». . 3*5 „ „ 


100-0 

It was quite infusible and unaltered in the hottest part of the fame of a 
Meker burner. 

One or two notes on the analysis may be of interest. The metal was somewhat 
difficult of solution. 0*326 grm. of the white metal required more than three hours’ 
treatment with aqua regia on the water-bath to effect its solution, and it was quite 
insoluble in nitric acid of any strength. 

Insufficient notice seems to be taken in most textbooks of the difficulty of 
solution of platinum sulphide in ammonium sulphide. Eresenius is a notable 
exception, and points out that the sulphide precipitate requires prolonged treatment 
with a large excess of hot ammonium sulphide, and that even under these conditions 
some of the platinum sulphide is usually left undissolved. 

A difficulty occurred in the qualitative detection of the copper. The presence of 
platinum in solution appears to prevent the formation of the characteristic blue 
coloration with ammonia. Some platinum sulphide was left undissolved with t he 
copper sulphide after solution of the bulk of platinum sulphide and all the antimony 
sulphide in hot ammonium sulphide. This insoluble sulphide precipitate dissolved 
in strong nitric acid, forming a yellowish-green solution, but the colour of the solution 
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was scarcely affected by the addition of excess of ammonia. Copper was at once 
detected, however, on treatment of the ignited ammonium platinum chloride precipi¬ 
tate with hot nitric acid and application of the usual tests to the green nitric acid 
extract of the reduced impure platinum. 

Although the high specific gravity of platinum permits a counterfeit of this 
nature to be made of the correct weight, it is somewhat difficult to understand how 
any profits can accrue from the proceeding. The fact of such coins actually being 
in circulation is corroborated by a notice in the “ Counterfeit Detector,” in which 
bankers are warned of the existence of counterfeit sovereigns made of gilded 
platinum and dated 1862 and 1863. 

Possibly at the time of their production the price of platinum was sufficiently 
low to allow the realisation of a* large profit. 

• 
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THE EXAMINATION OF MIXTURES CONTAINING PETROLEUM. 

Bv J. H. COSTE, E.I.C., E. T. SHELBOURN, F.I.C., and 
E. R. ANDREWS, F.I.C. 

(Bead at the Meeting , December 6,1911.) 

In Section 3 of the Petroleum Act, 1871, it is stated that “For the purposes of 
this Act the term c petroleum * includes any rock oil, Rangoon oil, Burmah oil, oil 
made from petroleum, coal, schist, shale, peat or other bituminous substance, and any 
products of petroleum or any of the above-mentioned oils, and the term * petroleum 
to which this Act applies ’ means such of the petroleum so defined as, when tested 
in manner set forth in Schedule One to this Act, gives off an inflammable vapour at 
a temperature of less than one hundred degrees of Fahrenheit’s thermometer.” 

The manner prescribed was the unsatisfactory one of testing, by means of a 
small flame, the petroleum contained in an open cup heated in a water-bath. 

■ Section 2 of the Petroleum Act, 1879, provided that the term “ petroleum to 
which this Act applies ” should in future mean petroleum which gave off an in¬ 
flammable vapour at a temperature of less than 73° F. The apparatus then newly 
designed by the late Sir Frederick Abel was prescribed for use, and the temperature 
of flash 73° F., as registered by this apparatus, was intended to correspond to a flash 
of 100° F. in the open cup. 

In 1899 the London County Council appealed against a magistrate’s decision 
that a composition containing 20 per cent, of petroleum did not come within the 
meaning of the Acts, and the higher court remitted the ease to the magistrate for 
him to nonvict. In 1907 the Privy Council, acting on a provision of the Act of 1871, 
endorsed this view of the law, and strengthened it by an Order “ that certain parts 
of the ‘Acts of 1871 to 1881 * the latter being the petroleum (Hawkers) Act should 
apply to any mixture of petroleum with any other substance or substances which ... 
gives off inflammable vapour at a temperature of less than 73 degrees of Fahrenheit’s 
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thermometer, whether such mixture be liquid, viscous, or solid, in the same manner 
as if such mixture were petroleum, to which the said Acts apply/’ 

Dismissing from consideration several questions which may arise out of the word¬ 
ing of the above-mentioned Acts and Order, the points at issue for the analyst in 
connection with any mixture are (1) Does it contain petroleum as defined by the 
Acts? (2) Is it to be certified as petroleum to which the Acts apply? 

It might be taken from the wording of part of the Order that any mixture in 
respect of which the answer to (1) was in the affirmative, and which gave off inflamm¬ 
able vapour below 73° F., was ipso facto within the scope of the Acts; but this is 
not necessarily so, as it is stated that “ mixtures of petroleum with other substances 
present dangers similar to those presented by petroleum without admixture/’ It is 
therefore necessary to consider the second question from a somewhat wider point of 
view than the mere giving off of an inflammable vapour. 

The fact that petroleum which may or may not flash below 73° F. is used in 
paints, enamels, paint removers, polishes, solvents, etc., in admixture with alcohol, 
ether, and acetone which flash below 73° F., and turpentines, carbon tetrachloride, 
trichlorethylene and tetraehlorethane, which do not, renders a decision as to the 
application of the Petroleum Acts one of greater difficulty than can be solved by the 
class of officer to whom testing under the Acts is often entrusted. 

Since the Acts do not apply to mixtures flashing at or above 73° F., it is in 
all cases convenient to determine the flash-point first, leaving the decision as to 
whether samples which do flash are, or contain, petroleum within the meaning of the 
Acts, to be based on subsequent chemical work. 

Apart from difficulties presented by certain liquids due to their containing chloro- 
compounds the determination of flash-point is not so simple or satisfactory as might 
be thought. The three well-known types of apparatus—the original Abel, the Abel- 
Pensky as used in the Colonies, and the German form of the same apparatus— 
have recently been very carefully examined and compared by J. H. Harker, and 
W. F. Higgins (Nat. Bhys . Lab . Coll. Researches , YIII. 19-39). The following points 
have been studied by these workers: (1) The influence of variations in the method of 
testing (a) the frequency of application of the test-flame, (5) variations in the time of 
opening the slide, (c) variations in the water-bath temperature, (d) variations in the 
depth of immersion of the thermometer; (2) the temperature distribution in the oil- 
cup of the various forms of apparatus; (3) the heat from the test-flame, differences 
of Y F. may occur even in the most careful work, more especially in the apparatus 
provided with the oil test-flame; (4) the difference between the flash-points deter¬ 
mined with the different forms of apparatus. These are approximately constant at 
all temperatures; the German form gives results about 3*7° F. and the Colonial form 
1*1° F. higher than the Abel. The oil test-flame reads about F. higher than the 
gas-flame. (5) They emphasise the fact that the flash-point of a liquid, as ordinarily 
determined, is an empirical constant which is largely a function of the particular 
apparatus used. The effect of thermometric lag has also been investigated. 

If a low flash-point establishes a prima facie presumption of the presence of 
petroleum to which the Acts apply, it is necessary, in the first place, to determine 
whether the flash is wholly or partly due to the presence of petroleum* 
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We outline a general scheme which should enable such a decision to be made. 
It is obvious that in many cases some of the processes suggested could be omitted or 
modified, and that at various stages much useful information will be given by the 
determination of such physical properties as refractive index, boiling-point, and 
specific gravity, and by the consideration of the relation of these constants to one 
another. The odour and the nature of the flash given by liquids will often furnish 
useful qualitative information. 

A liquid, which on agitation with water is found to be wholly miscible with it, 
cannot contain any appreciable quantity of the hydrocarbons which are the main 
constituents of petroleum as known to the law. If any loss of volume occurs, owing 
to the solution of a portion of the sample, it should be washed with further quantities 
of water until all soluble constituents (alcohol, acetone, etc.) are removed. These 
washings, or the water coming over with the steam distillate, may be examined by 
determining the initial boiling-point of the liquid and the properties of the first 
portion of the distillate. 

The following example will illustrate the ease with which this can be done: 
A Eussian burning oil flashing at 81° F. was mixed with 10 per cent, of ether. After 
washing about 80 c.c. with 6 washings, in all 1850 c.c., the flash-point was found to 
be 82° F., showing that the tendency is rather for traces of petroleum to be lost than 
for ether to be retained. 

Viscous liquids which obviously contain fixed oils or solids in solution or 
suspension can be distilled either alone at ordinary or reduced pressure or with 
steam in order to obtain a suitable liquid for working on. If this be done, it is 
necessary to ascertain that the residue contains no matters which were present 
originally in liquid petroleum— e.g., a sample of ordinary burning oil, flashing at 
84° F., was steam distilled, and gave 45 per cent, by volume of a distillate flashing 
at 69° F. An unwary worker examining a mixture which contained such an oil 
might be disposed to certify it as containing petroleum within the meaning of the 
Acts, whereas the process of fractionation was the cause of the low flash. In all 
doubtful cases it is advisable to wash repeatedly with water, then with sodium 
bisulphite solution to remove alcohols and acetone, and afterwards to dry with calcium 
chloride, which should remove any traces of alcohol, and again to take the flash-point 
(cf. Nash, Analyst, 1911, 36, 577). 

Whether the sample has been distilled with steam or alone, or only washed with 
water, the treatment with sodium bisulphite and calcium chloride should be carried 
out on the sample or the distillate. Only hydrocarbons and their chlorine derivatives, 
amyl alcohol or acetate, and carbon disulphide, are now likely to be present. The., 
hydrocarbons may be terpenes, paraffins and cycloparaffins, and aromatic hydro¬ 
carbons. Terpenes may be removed by Armstrong’s method (J. Soc. Ghem. Ind 
1882,1, 480), which has been shown by one of us to be applicable to mixtures of 
terpenes with both aliphatic and aromatic hydrocarbons (Coste, Analyst, 1910, 35, 
438; Coste and Nash, ibid 1911, 36, 207). This treatment also removes the amyl 
compounds mentioned above, but in presence of these substances the acid must be 
removed before steam distillation, as they separate from solution when the acid is 
diluted. The remaining liquid can only contain paraffins and cycloparaffins, homo- 
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logues of benzene, carbon disulphide, and ehioro compounds. If 1 c.c. is poured into 
a small porcelain capsule, diluted with 2 c.c. of alcohol, and the capsule placed on 
the bottom of a large beaker covered with a clock glass, which is moistened on the 
under side with a drop of silver nitrate, the appearance of silver chloride on the drop 
when the diluted liquid is lighted and the clock glass placed over the beaker will 
indicate the presence of chlorine, and, by inference, of ehioroparaffins, etc. It is 
seldom that this treatment is necessary, as a peculiar reddish, smoky flash and an 
odour of hydrochloric acid will usually indicate the presence of any of these bodies. 
Carbon disulphide is seldom found in admixture with other solvents, and does not 
need much consideration. 

Yeley { Proc . Boy. Soc 1910, B. 82, 217) has examined tetrachlorethane and 
irichlorethylene, and his values (cf. Gowing Scopes, Axaltst, 1910, 35, 238) for 
some of the properties of these are given below with figures for carbon tetrachloride 
and carbon disnlphide: 

Refractive Index, i Boiling-Point. 

CCI 4 , carbon tetrachloride ... j 1^1-1-6095 (12-3° C.) 14656 , 76-77° G. 

j 1° ; 

(CHCLj).,, tetrachlorethane ... i 1!! 1-6013 (17° 0.) 1-495587 147-2° C. 

GG k> ‘ ' ILo 

f trichlorethylene. ±1 9 .. 1-4702 (17° C.) 1-479141 ; 87-55° C. 

CHOI, 17-5° : 

CS 2 , carbon disulphide. °° 1-2921 (20° G.) 1-6277 j 46-0° C. 

4 ° 

As even the higher fractions of petroleum oil or coal-tar hydrocarbons seldom 
have a sp. gr. of 0*9, anything above this figure will, unless such substances as nitro¬ 
benzene or carbon disulphide are present, indicate the presence of chloro-compounds ; 
and, conversely, anything below a sp. gr. of 1*47 will indicate the admixture of 
lighter substances with the chloro-compounds. 

In any ordinary case if the oil freed from alcohol, ether, and acetone flashes 
below 73°F., and contains no carbon disulphide, it must contain “petroleum ” in the 
eyes of the law, since chlorine compounds do not flash themselves, but raise the 
flashing-point of other liquids. 

A mixture of carbon tetrachloride and benzene, when tested in the Abel apparatus, 
shows the inhibitive effect of the ehloro-eompound on the inflammability of the 
benzene vapour in a very pronounced degree. Instead of the bright, almost explosive, 
flash usually associated with the latter, one observes (probably after the slide has 
been opened several times), a reddish-coloured flame travel comparatively slowly 
across the surface of the liquid. No doubt the chloro-compound exerts a double effect 
in retarding flashing by diluting the inflammable vapour, and also (owing to its 
vapour density) by preventing the access of air; 

From a mixture containing possibly both aromatic and aliphatic hydrocarbons 
and chloro-compounds of the latter, it is easy to remove aromatic hydrocarbons 
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either by careful nitration followed by fractional distillation or by sulphonation. It? 
must be borne in mind that if terpenes have been found in the liquid, the presence of 
aromatic hydrocarbons to the extent of from 5 to 12 per cent, of the terpenes found 
is probable, owing to the cymene obtained when turpentines are polymerised. This 
amount should be deducted from any aromatic hydrocarbons which may be found. 

The approximate determination of the amount of paraffins and cycloparaffins in 
admixture with chloro-compounds can be made by a consideration of the physical 
properties of the mixture and of its probable constituents. We hope at a later date' 
to be able to propose a fairly accurate method of estimation, but at present do no 
more than make the above suggestion with the warning that the accuracy of all 
physical methods is dependent on a qualitative knowledge of the constituents of the 
mixture. 

We think we have shown that the examination of mixtures under the Petroleum 
Acts requires an amount of knowledge and judgment that places it above the powers* 
of the ordinary <c tester ” to carry out efficiently, and is work which might more properly 
be entrusted to the Public Analyst or other chemical officer of the Local Authority 
administering the Acts. 

We have examined several samples of liquids sold as paint removers, and have 
found them to consist principally of acetone and benzene; smaller amounts of other 
organic liquids are usually present, and we have identified alcohol, chloro-hydrocarbon 
derivatives and coal-tar naphtha in different samples. Several liquids labelled “non- 
inflammable solution” were found to consist of a wax or a mixture of waxes dissolved 
in carbon-tetrachloride and benzene. We have also detected light petroleum in mix¬ 
tures sold for lacquering purposes. In these cases it was admixed with amyl alcohol. 
Amyl acetate and ethyl alcohol were also present in one instance. In some cases the 
dissolved substance is collodion cotton, and we understand that lacquers of this class 
are extensively used by silversmiths for protecting articles of silver plate from 
atmospheric influences. 

Discussion. 

Mr. Archbutt said that in testing the so-called “ non-inflammable ” mixtures he 
had always found it desirable not to rely simply on the fact of their flashing or not 
flashing in the official apparatus, but to put some of the material into a larger vessel 
and test it with a naked flame, and also to warm some of it in a fair-sized porcelain 
crucible and then test it. Under these conditions it was sometimes found that mix-: 
tures which did not actually flash in the Abel apparatus were nevertheless far from 
being uninflammable. 

Mr. Coste agreed with Mr. Archbutt; but the limitations as to what one might 
do when testing under the Petroleum Acts were very strict. They did not even allow 
of the correction of the flash-point for barometric pressure. The necessity for such, 
a correction was only discovered by Sir Frederick Abel after the Act of 1881 was- 
passed, and the Act had not since been amended to allow of it. 

$ $ $ $ $ 
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A METHOD FOR DETERMINING THE AMOUNT OF INSOLUBLE PARTICLES 

IN RAW RUBBER. 

By CLAYTON BEADLE and HENRY P. STEVENS, M.A., Ph.D., E.LC. 

(Bead at the Meeting , December 6,1911.) 

Considerable difficulties exist in separating raw rubbers from insoluble extraneous 
bodies in such a manner that these may be collected, examined and estimated. 
The most practical manner is to determine the loss on washing, but there is some 
difficulty in collecting the material removed in the process. For some purposes 
it is useful to reverse the operation and to remove the rubber and that which 
properly belongs to the rubber, and to collect, examine, and weigh the extraneous 
matter. Washing the material on the rolls in the ordinary way is the best procedure 
from the point of view of the examination of the rubber, but something is wanted, to 
supplement this test, and which will permit the examination of those impurities which 
are discarded and thrown away in this process. Moreover, the samples are at times 
too small to enable this to be done with advantage on ordinary washing rollers ; 
further, with some kinds of scrap and tacky rubbers, the process of removal of the 
insoluble impurities is not sufficiently complete without overworking the rubber, and 
there are many cases in which the whole of the mechanical impurities are not 
removed even after prolonged treatment on the washing rollers. A very small 
amount of rubber is required for the test about to be described, and the smallness of 
the amount may be used as an argument against its adoption, because it may be 
suggested that so small a quantity cannot be taken to represent the bulk. This diffi¬ 
culty can be overcome by proper sampling. When the whole mass is sufficiently 
homogeneous, a portion of the crepe is taken for analysis. The treatment on the 
rolls should be as short as possible to avoid disintegration of the particles that exist 
in the rubber. 

The insoluble constituents may be separated by dissolving the rubbers in benzene 
and allowing the insoluble constituents to settle out from the solution, or by filtration, 
but the drawback is the viscosity of the solution obtained, which hinders the sedi¬ 
mentation or filtration of the particles. This applies even to very dilute solutions of 
high-grade rubbers. 

Many raw rubbers, particularly those in which the determination of the insoluble 
solid particles would be of most value, are difficultly soluble in naphtha or other 
solvents without mastication, which, however, has the disadvantage of disintegrating 
the insoluble matter. The insoluble matter may be estimated by decanting the top 
half of the solution as recommended by Schidrowitz, evaporating off the naphtha, and 
determining the weight of rubber. Knowing the total amount of rubber taken in the 
first instance and subtracting from this twice the weight of dry rubber obtained from 
the clear solution, the difference is the weight of the sediment. This latter, however, 
cannot he separated without further washing and filtration. 

The method we have adopted is a modification of that employed in the case of 
vulcanised rubber goods. To bring about a separation of mineral in such materials, 
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it is customary to heat the finely-ground rubber with an organic liquid of sufficiently 
high boiling-point to such a temperature as to bring about depolymerisation of the 
rubber and subsequent solution of the latter in a partly decomposed state. For 
this purpose nitro-benzene was introduced by Weber and subsequently nitro- 
naphthalene. - Both these substances have disadvantages—the poisonous nature of 
the vapours of the former, and the fact that the latter is solid at ordinary tempera¬ 
tures. Subsequently xylol was suggested, the rubber and liquid being heated under 
pressure, and a further advance on this was a suggestion for using high-boiling petro¬ 
leums which render an autoclave unnecessary. Phenetol has also been used, and we 
have found it very convenient for the purpose. Now it is well known that fully 
vulcanised mechanicals are much more difficult to treat by this process than soft 
rubbers. The latter, as might be expected, yield much more easily to the solvent 
action of the fluid. Raw rubbers are still more easily acted upon, and a very short 
treatment at a relatively low temperature is sufficient to dissolve the rubber and so 
alter its character that, on diluting the product with naphtha, the viscosity of the 
solution is very much lower than that of the original raw rubber when dissolved 
in naphtha. 

For treating raw rubbers we have used nitro-benzene, high-boiling petroleum,, 
and phenetol (of the three we prefer phenetol). One grm. of the finely-cut rubber 
is placed in a test-tube with 5 to 10 c.c. of the solvent. The temperature should be 
raised very slowly, so as to give the rubber plenty of time to swell. It is best to heat 
for about half an hour at 100° C., then to gradually raise the temperature to about 
140° C. for one to one and a half hours. The rubber swells until the whole mass is a 
jelly, then, on gradually heating to a certain point, a rather sudden change takes place, 
and the thick, jelly-like mass becomes rapidly thin and liquid. During the heating a 
peculiar smell is given off, resembling hot fat or roasting meat. On cooling, the whole 
is poured into about 100 c.c. of benzene and the insoluble matter allowed to settle. 
We find it advisable to wash once or twice with benzene by decantation before 
transferring to a filter-paper and washing. In some cases, however, it is preferable 
to remove the soluble matter by repeated decantation with naphtha, evaporating off 
the last traces and weighing the residue in a tared dish. 

We obtained the undermentioned results. The first .column shows the total 
sediment, the second the amount of ash obtained by incinerating the sediment, and 
the third column the organic matter by difference. The most useful figure, accord¬ 
ing to our opinion, is the one given in the first column, but the others are useful 
in determining how far these insoluble particles are due to organic and how far to 
mineral constituents. We have also found that a repeat test gives good agreement: 


Hard cure Para unwashed as received 
„ „ „ washed and dried 

Negro Head. . 

Plantation crepe ... 

Castilloa . 

„ creped . 

Wild rubber A ... . 

„ B . 

Gutta. 


Grins. 

1*50 

0-86 

0-48 

0*29 

6*80 

5*90 

6*88 

6*46 

0*80 


2 . 

Grma. 

0*66 

0*20 

0*26 

0*05 

3*78 

1*10 

2*85 

1*06 

0*40 


3. 

Grins. 

0*84 

0*16 

0*22 

0*24 

8*02 

4*80 

4-08 

5*40 

0*40 
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The separated material is available for microscopic examination; and as it is 
structurally uninjured by the treatment, it may be possible, where it is considered 
of service, to determine the nature of the insoluble material. The unwashed hard- 
cured rubber yielded flocculent material of a membranous character which agglom¬ 
erated on drying. The washed hard-cured rubber showed masses of disintegrated 
material, and in many cases where the sediments were examined under the micro¬ 
scope it would appear that they were derived from the bark of the tree. The 
samples of hard-cured rubber and Negro Head were obtained washed and dried 
from one of the leading manufacturers. The two samples of Castilloa came from 
the same estate. From their appearance it was evident that they were not by any 
means free from impurities. 

The method may be employed as a useful check on the washing of rubber. 
As an instance, two samples of scrap crepe gave by this method (A) 1*7 and (B) 2*5 
per cent, of insoluble residue. On re washing, the amount of residue was reduced 
to 0*7 and 1*4 per cent, respectively. An examination of the material removed in 
A showed a mixture of sand with a little bark, and in B, bark only. The ash 
in the washed rubbers amounted to 0*7 and 0*35 per cent, respectively. As the 
insoluble impurities in A consisted mostly of sand and grit, with very little bark, 
A presents a case in which the ash determination gives a fair idea of the per¬ 
centage of foreign matter in the rubber. In B the foreign matter consisted almost 
entirely of bark debris. In such a case the ash determination gives no idea as 
to the percentage of insoluble particles. A consisted of so-called u tree scrap ” 
washed and creped, produced by the drying down of latex on the tapping surface 
after the flow of latex has ceased. The rubber is easily peeled off the wood in 
a thin strip. There is no reason why such rubber should be contaminated with 
bark chips to any great extent, but it may easily pick up a little sand and grit. 
Rubber B consisted of “bark scrap”; that is, thin shreds of bark removed by 
the tapping knife, collected, and macerated wet. The loose pieces of bark were 
for the most part washed away during the maceration process. Such rubber would 
naturally tend to retain a little of the bark even after prolonged washing. 

It is evident, therefore, that an estimation of ash may be very misleading as 
regards the amount of insoluble impurities in a sample of rubber. The method 
we have outlined, although more troublesome than the determination of ash, is 
nevertheless one which can be carried out fairly rapidly and gives more accurate 
information as to the character and amount of the insoluble impurities. 

Discussion. 

Dr. Schideowitz asked what advantage was possessed by nitrobenzene over 
benzene as a solvent in this case. He presumed that it vgas a question of rapidity 
of solution. He should like to know how the insoluble matter was weighed— 
whether directly or indirectly—because this was really the most difficult point in 
the determination. 

Dr. Rideal said he gathered that with nitrobenzene the whole mass became 
semi-solid, whereas with benzene it remained fluid. From the figures given 
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it seemed to him that the quantities of insoluble organic and inorganic matters in 
some of these rubbers were very small, and that after all it was the determination 
of soluble organic and inorganic matters that might have a value in the future. 
Since rubber from the same species varied in composition from month to month, 
according to climatic conditions, etc., to so great an extent as to affect the relative 
price, it seemed unlikely that these small differences in the insoluble matter were to 
be regarded as of any great commercial importance. 

Dr. Schidhowitz said that in his experience the determination of insoluble 
matter was one of the most valuable that could be made in rubber—a good deal 
more valuable, probably, than the determination of nitrogen. 

Mr. Clayton Beadle said that the first action of the solvent was to produce 
a gel, but as the heat was increased the whole mass became perfectly limpid. These 
insoluble particles were not rubber, but were derived from the bark or from other 
sources foreign to the rubber itself. In the case of impure rubbers, the insoluble 
particles were to a large extent removed by the manufacturer during the process 
of washing, etc. If the rubber was sufficiently transparent, the particles could be 
seen in it by the naked eye. It was first discovered by Spence that protein in 
rubber became insoluble when the rubber was treated with benzene and allowed to 
remain quiescent for a sufficient length of time, and this has since been confirmed 
by ourselves and other observers. The process described, however, did not leave the 
proteins in the insoluble residue. The advantage of using such substances as nitro¬ 
benzene, nitronaphthalene, or phenetol and other bodies of sufficiently high boiling- 
points, was that the temperature obtainable enabled one to bring about depolymerisa¬ 
tion, so that the liquid was rendered less viscous, from which liquid, after dilution 
with benzene, the insoluble portion more readily settled out. "When this thinning 
down had taken place, the clear liquid, after dilution with benzene, was poured 
off* and the insoluble matter, after being washed once or twice with benzene, was 
dried and weighed. 


s*n rfa. t+i 
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NOTE ON THE DETERMINATION OF SMALL QUANTITIES OF 
METHYL ALCOHOL.* 

. By 0. SIMMGNDS, B.Sc. 

(Bead at the Meeting , December 6, 1911.) 

Small proportions of methyl alcohol, especially when in mixture with ethyl alcohol, 
have hitherto been somewhat difficult to determine readily and accurately. 1 Fairly 
good approximate result* can be obtained by comparative experiments with the well- 
known method of Riche and Bardy (CompL rend., 1875, 80, 1076), or with Wolffs 
modification of Trillat’s process (Ann. Inst Pasteur , 1902, p. 8), but these methods 
are lengthy and rather troublesome. The process described by Thorpe and Holmes 
(7. Chem. Soc., 1904, 85,1) gives good results when the quantity of methyl alcohol is 
* Communicated with the sanction of the Government Chemist. 
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not too small. It is not well adapted, however, for use when the proportion of 
methyl alcohol is less than about 2 per cent, of the ethyl alcohol, since the necessary 
subtractive correction ( loc . cit, pp. 2, 3) may in such cases equal or exceed the 
quantity it is desired to estimate. For determining very small proportions of methyl 
alcohol the method is quite inapplicable. 

In such cases satisfactory determinations can be made by applying the principle 
of colorimetric comparison to Deniges’ process for the detection of methyl alcohol 
(Compt. rend ., 1910, 150, 832). 

The possibility of thus using the process is indicated by Deniges {loc. cit., p. 833). 
The object of the present note is to give the procedure which the writer finds most 
suitable for utilising the reaction quantitatively in general analytical work—as, for 
example, in examining spirituous beverages, medicinal tinctures, flavouring essences, 
and so forth. 

The alcoholic mixture is first purified, where necessary, either by the method 
of Thorpe and Holmes (/. Ghem. Soc., 1903, 83, 314), or by other suitable means. 
It is then diluted with water or mixed with ethyl alcohol, as the case may require, 
until it contains 10 per cent, of total alcohol by volume. 

To 5 c.c. of this prepared liquid contained in a wide test-tube are added 2-5 c.c. 
of permanganate solution (2*0 grms. KMh0 4 per 100 c.c.), and then 0*2 c.c. of strong 
sulphuric acid. When the reaction has proceeded about three minutes, 0*5 c.c. of 
oxalic acid solution is added (9*6 grms. crystallised acid per 100 c.c.). On shaking, 
the liquid becomes clear and nearly colourless. One c.c. of strong sulphuric acid is 
now run imand well mixed with the solution, which is finally treated with 5 c.c. of 
SchifTs reagent. A violet colour is developed in the course of a few minutes unless 
mere traces of methyl alcohol were present, when twenty or thirty minutes may 
be required. 

This colour is due, of course, to the reaction of the fuehsine solution with 
formaldehyde, produced by the oxidation of the methyl alcohol. A sufficient 
quantity of sulphuric acid is present to prevent the development of colour with any 
acetaldehyde formed from the ethyl alcohol during the oxidation. 

A preliminary experiment carried out as described serves to detect the presence 
of methyl alcohol (if this is not already known) and to give some idea of the quantity. 
According to the indications thus obtained, another part of the prepared liquid is 
further diluted, if necessary, with ethyl alcohol of 10 per cent, strength until it 
contains from 0*001 to 0*004 grm. of methyl alcohol in 5 c.c.; and the experiment is 
repeated side by side with two or more standards for comparison* These contain 
0*001, 0*002, 0*003, etc., grm. of methyl alcohol in 5 c.c. of 10 per cent, ethyl alcohol. 
The colours produced are compared in small Nessler-tubes (25 c.e.) or in a suitable 
colorimeter. 

With properly sensitive SchifTs reagent, 0*0008 grm. methyl alcohol in the 
5 c.c. of liquid taken is readily detected. The best depths of colour for comparison, 
however, are given by the formaldehyde produced in the manner described from 
quantities of 0*001 to 0*004 grm. of methyl alcohol. 

It is convenient to keep a standard solution (1 grm. per litre) of methyl alcohol 
in 10 per cent, ethyl alcohol. This is diluted as required with 10 per cent, alcohol 
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to form the standards for comparison. This proportion of ethyl alcohol (10 per cent.) 
is a suitable strength for general work, as the distillates ordinarily obtained are 
stronger, and can thus be diluted down instead of having to be concentrated. 

The process has the advantages of (1) being rapidly executed, (2) requiring only 
a small quantity of material, and (3) being directly applicable to weak distillates. 
The degree of accuracy obtainable is shown by the following results of a typical 
series of experiments: 

Gem. Methyl Alcohol pee 100 c.c. 


Present. 

Found. 

0-005 

0*004 

0-028 

0*029 

0-044 

0*046 

0-072 

0*072 

0-100 

0*104 

0-500 

0*492 

1-000 

0*968 


Formaldehyde, of course, must be absent from the unoxidised solution of 
alcohols, or else its effect must be determined and allowed for. Glycerol must also 
be absent. 

Government Laboratory, 

London. * 

* 1 ? 4 * 4 * 4 ? 4 ? 
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FOOD AND DRUGS ANALYSIS. 

Detection of Caramel in Fermented Beverages. V. Pasquero and 
A. Cappa. (Gazz. Chim. ItaL, 1911, 41, 349-358.)—A method of detecting caramel 
in beer and wine is based upon the distillation of the furfural in the caramel. The 
results obtained with fifteen samples of different kinds of Italian beer and thirty-one 
samples of red and white wine showed that although traces of furfural were separated 
by direct distillation of the sample, the distillate obtained when the liquid was 
neutralised with magnesium carbonate was quite free from furfural. On the other 
hand, when caramel was added to each of these neutralised samples the distillate 
invariably contained furfural. The test is applied by neutralising free acids in the 
beer or wine by the addition of magnesium carbonate, and distilling 100 c.c., after 
the addition of a little pumice stone, until 75 c.c. have passed over. The distillate 
is made up to 100 c.c. and 20 c.c. thereof shaken with 2 c.c. of pure glacial acetic 
acid, and 5 drops of colourless aniline in a colorimetric cylinder. If the sample 
contained any caramel, a rose coloration will be produced within fifteen minutes. 
By means of this test the presence of caramel was detected in three commercial 
samples of beer and in samples of Marsala and Coronata wine. C. A. M. 
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Clavieepsin: A new Giucoside in Ergot of Rye. F. M. Zueo and 
V. Pasquero. (Gasz. Chim, Ital, , 1911, 41, 368-374.)—From 1 to 2*5 per cent, of a 
new giucoside, termed {t eiavficepsm,” was separated from different samples of ergot of 
rye by extraction with 95 pen cent, alcohol. When purified by recrystallisation from 
water it formed aeieular crystals melting at 91° G., which were readily soluble 
in water. After losing its water of crystallisation at 100° to 105° 0., it melted at 
198° C. It had [a] u 20 ~ -fl 42*27°, and yielded an osazone melting at 205* G. Its 
elementary composition corresponded with the formula C 18 H 34 0 16 + 2H 3 0. It did not 
reduce Fehling’s solution until hydrolysed by acids, when it was decomposed into 

2 molecules of dextrose and H of mannite. C, A M. 

Method for Separating Mixtures of the Seven Coal-Tap Dyestuffs 
allowed (U.S.A.) to be employed for colouring Foodstuffs. T. M. Price. (U.S. 
Dept. Agric . Bureau of Animal Industry , Circular No. 180; through Chem. Zmiralbl., 
1911, II., 1556.)—The dyestuffs which are permitted in the United States to be 
employed for colouring sans kge-skins, etc., are amaranth, ponceau 8 R, erythrosin, 
orange I, naphthol yellow S, light green SF yellowish and indigo-disulphonic acid. 
An investigation of their solubility reactions led to the following method of separa¬ 
tion : About 0*2 grm. of the mixture is triturated with a supersaturated solution of 
ammonium sulphate, filtered, and washed with ammonium sulphate solution; the 
filtrate contains amaranth a*nd a little naphthol yellow 8, which may be separated 
by shaking with ethyl acetate. The residue from the treatment with ammonium 
sulphate is dissolved in wate*, acidified with acetic acid, and shaken out with ether, 
which extracts the erythrosin. The aqueous layer, freed from ether, is salted 
out hot with sodium chloride; the filtrate contains the light green SF and the 
naphthol yellow S, the latt*er being separated from the former by shaking with 
acetone. The aqueous solution of the dyestuffs precipitated by salt, when shaken 
three times with ethyl acetate, yields the orange I in that solvent. The aqueous 
residue is heated to expel the ethyl acetate, cooled, and diluted with a 25 per cent, 
solution of calcium chloride* a solution of stannous chloride is added, and ponceau 

3 R is thus precipitated, whilst the leueo compound of indigo-disulphonic acid 

remains in solution, and rrnay be re-oxidised by hydrogen peroxide to the blue 
dyestuff. J. F. B, 

Determination of Glisidin or Alcohol-soluble Protein in Wheat Flour. 
R. HoaglaneL (I- Ind . andMng. Chem., 1911,3, 838-842.) — As usually recommended, 
70 per cent, alcohol is used for this determination; but the author points out that 
whether this refers to weight or volume is seldom stated, and does, in fact, considerably 
influence the results obtained, as has been shown by Shutt (Bull. 57, Central Expr. 
Farm, Ottawa, 1907), who obtains a gliadin number of 47*4 with 70 per cent, by weight 
alcohol, and 53*4 when using f 0 per cent, alcohol by volume. Snyder (Bull. 105, Bureau 
of Chem. U.S. Dept, of Agriculture) quotes Teller as finding the amount of protein 
extracted by 40-55 per cent, alcohol by volume to be practically constant in amount, 
and the author defends the use of such strength alcohol as will extract the maximum 
amount of nitrogen from flour, This strength he finds by experiment to be from 45-55 
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per cent, by weight; 75 per cenh alcohol by weight extracts about the same amount of 
protein as distilled water. No advantage is obtained by using hot or boiling alcohol. 
The method used by the author is as follows; Weigh approximately 2 grms. of flour 
into an 8-ounce stoppered bottle, add 100 c.e. neutral 50 per cent, (by weight) alcohol, 
shake in a machine for one hour, centrifuge ten minutes, filter and determine the 
nitrogen in an aliquot portion of the filtrate ]py the modified Kjeldahl method. Tables 
are given of the differences obtainable by varying the method of extraction, and show 
that as much protein can be obtained by vigorous shaking in a rocking machine for 
sixty to ninety minutes as when the sample is shaken frequently by hand for three 
or four hours, and then allowed to'stand eighteen hours or less. It is recommended 
that extraction with 70 per cent, alcohol either by weight or volume be discontinued. 

H. F. E. H. 

Hydnocarpus Fat. K. Lendrieh, E. Koch, and L. Schwarz. (. Zeitsch ... 
Untersuch Nahr. Genussm., 1911, 22, 441-458.)—The fat used in the preparation of 
a certain class of margarine which produced cases of poisoning (cf. Analyst, 1911, 
36, 65) was found to be identical in its properties with the fats obtained from the 
Hydnocarpus species. The fat is known as cardamom or maratti fat, and consists of 
fatty acids of the constitution C n H 2n _ 4 0 2 ; from these fatty acids, chaulmoogric 
acid and hydnocarpic acid have been separated and identified. It does not contain 
fatty acids of the formulae: C n H 2ll 0 2 and ; the absence of palmitic acid is 

noteworthy, as Power and Barrowcliff ( Ghem . Soc. Proc. s 1905, 21,175) found this 
acid to be present in Taraktogenos (. Hydnocarpus) Kurzii fat and in Hydnocarpus 
anthelmintica fat, but not in H. Wightiana fat. The external appearance of the seeds 
of H Wightiana and venenata inebrians is very similar to that of Ceylon cardamoms, 
and this is probably the reason why the fat in question is termed cardamom fat. 
When administered to dogs Hydnocarpus fat caused vomiting and convulsions. The 
poisonous properties of the fat appear to have a certain relation to the presence of 
an ethylene linkage in the structure of the optically active fatty acids of the fat. 
The authors do not agree with the statement of Thoms and Muller (cf. Analyst, 
1911, 36, 542) that cardamom (maratti) fat is obtained from Taraktogenos 
{Hydnocarpus) Kurzii; Thomas and Muller do not state how they separated the 
palmitic acid found, nor do they appear to have established the identity of the 
hydnocarpic acid. The authors have also examined the fats obtained from the seeds - 
of H. anthelmintica and H. Alpina , the fats being extracted by means of chloroform. 
H. Alpina fat consisted of a yellow, butter-like mass, without any particular taste or 
odour; it gave the following physical and chemical results on analysis: refractometer 
value, at 40° C., 67*5; acid value, 5*6; saponification value, 209T; iodine value, 
84*5; [a]jj 20 + 49*0. Its physiological action was similar to that of the other 
Hydnocarpus 'fats. W. P. S. 

Analysis of Candied Lemon Peel. F. Hartel and A. Kirschner. (Zeitsch. 
TJntersuch. Nahr. Ge?iussm., 1911,22,350-353.)—Lemons intended for the manufacture 
of candied peel are imported packed in brine, the fruit being cut into two parts before 
being thus pickled. After washing with water, the fruit is boiled for about two 
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hours, then cooled rapidly in cold water, and the pulp is removed. The peels are 
next steeped in water for one day, and then air-dried for a day or placed in direct 
sunlight. They are now immersed in a sugar solution of sp. gr. 1*074, and afterwards 
in a sugar and starch-syrup solution of sp. gr. 1*115 to 1*383, in which they are 
allowed to remain for about four weeks; the quantity of starch-syrup employed is 
from 15 to 25 per cent, of the weight of the total sugars in the solution. The peels 
are finally glazed with concentrated* sugar solution. Twenty samples of candied 
lemon peel examined yielded the following results: Insoluble substances, 2*89 to 
5*22 per cent.; soluble extractives, 60*83 to 79*22 per cent.; acidity (as citric acid), 
0*04to 0*20 per cent.; sucrose, 14*30 to 48*50 per cent.; starch-syrup (anhydrous), 
9*45 to 25*30 per cent.; ash, 0*37 to 3*09 per cent.; sodium chloride, 0*02 to 0*09 
per cent. W. P. S. 

Detection of Nitric Acid in Watered Fruit Juices. R. Cohn. (Zeitsch. 
cffentl. Chem ., 1911, 17, 361-363; through Chem. Zeniralbl 1911, II., 1613-1614.)— 
a&put 75 e.c. of the juice are made alkaline with sodium hydroxide, evaporated nearly 
to dryness, and the residue is extracted for several minutes with alcohol at a tempera¬ 
ture of 40° C. The residue from the alcohol, which, if it is still syrupy, should again 
be extracted with alcohol, is dissolved in about 10 c.c. of water and tested for the 
.presence of nitric acid by the diphenylamine reaction. In the case of pure natural 
raspberry, cherry, and currant juices, a positive reaction was never encountered. In 
the case of bilberry juice the test cannot be used, since this fruit contains a body 
which gives a blue coloration with sulphuric acid alone. In presence of bilberry juice 
the test for nitric acid in the aqueous solution of the alcoholic extract, prepared as 
above, may be carried out with nitron. In the extracts from pure natural raspberry, 
•cherry, currant, and bilberry juices an acetic acid, solution of nitron produces no 
precipitate; in presence of nitric acid a separation of nitron nitrate soon takes place. 

J. F. B. 

Changes in the Composition of the Nitrogenous Constituents of Meat- 
Extracts. A. M. Wright. (/. Soc . Chem , Ind 1911, 30,1197-1198.)— The action 
of hot water, in presence of the sarco-lactic and other acids of flesh and of salts, on 
the meat causes a certain amount of hydrolysis, the collagen of muscle-fibre yielding 
gelatin, and later soluble gelatin and other gelatinoids, and the albumin yielding 
small quantities of albumoses. During concentration,*under a partial vacuum, the 
amount of organic matter slightly decreases (relatively), while the mineral salts 
increase, and a small proportion of peptone-like bodies are produced. Concentration 
in an open pan yields very different results, profound changes taking place. The ’ 
amount of organic matter is considerably decreased, while there is a corresponding 
increase of mineral matters. The total nitrogen remains about the same, but the 
forms in which it occurs are different, about three-fifths of the insoluble and coagu- 
lable proteins being converted into soluble nitrogenous compounds. Proteoses and 
meat-bases are decreased in amount, while peptone-like bodies appear in considerable 
quantity, and the acidity is notably increased. These peptone-like bodies impart a 
bitter taste to the extract in the cases of those containing them to the extent of, say. 
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12 per cent, or over. The 44 burned ” flavour of certain meat-extracts is doubtless due 
to this Method of concentration. 

The following analyses illustrate the differences noted. The 44 open ” concern 
tration was carried out by evaporation for forty-eight hours at 212° F., the resulting 
extract containing 17*6 per cent, moisture. The other method, followed on a portion 
of the same original liquor, was by a partial vacuum of 15 inches at 180° F. for 
three and a half hours, the resulting extract containing 18*36 per cent, moisture* 
All the results have been calculated to a standard basis of 20 per cent, moisture for 
comparison purposes: 



Extract 

Concentrated in 

Concentrated under 


Liquor. 

Open Pan. j 

Partial Vacuum. 


Per Cent. 

Per Cent. 

Per Cent. 

Moisture . 

20*00 

20-00 

20-00 

Organic matter. 

65-60 

60-48 

63-04 

Mineral salts . 

14-40 

19-52 

16-96 

Acidity as lactic acid ... 

8-00 

10*30 

8-20 

Total nitrogen.. 

Insoluble and coagulable pro¬ 

7-82 

7-92 

7*86 

teins ... 

2-65 ! 

1-16 

2-63 

Proteoses 

Peptone-like bodies and poly¬ 

13*84 

12-87 

13-08 

peptides .. 

nil 

' 8*69 

■ 0-31 

Total meat-bases 

14-19 

12-53 

18*76 

Ammonia 

0-85 

0-80 

1*08 




A. E. T. 


’ Detection of Saponin and Glyeyrrhizin in Lemonades by Means of 
Vamvakas’ and Frehse’s Tests. A. Behre. {Zeitsch. Untersuch. Nahr . Genussm., 
1911, 22, 498-506.) —The two tests mentioned in the title were found to be unreliable* 
Vamvakas’ test (Analyst, 1906, 31, 232), yielded positive results (precipitates with 
Nessler reagent) with lemonade which was free from saponin and glyeyrrhizin, as 
well as with other samples containing these two substances; the colour of the 
precipitates was not characteristic and evidently depended on the presence of sub¬ 
stances other than saponin and glyeyrrhizin, Frehse’s test (Analyst, 1900, 25,10) 
failed owing to the fact that pure saponin is insoluble in ethyl acetate (the solvent 
recommended for its extraction), and the residue obtained on evaporating the solvent 
gives no coloration with sulphuric acid. Lemonades containing impure saponin, or so- 
called saponin, yielded a residue which gave a doubtful reaction with sulphuric 
acid. W. P. S. 

Estimation of Saponin and Saccharin in Oil Emulsions. E. Garlirifanti 
and P. Marzocehi. {Boll Ghim . Farm., 1911,50,609-615 ; through Ghem. Zmtralbl.y 
1911, II., 1488-1489.)— -One hundred grms. of the oil emulsion are diluted with an. 
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equal volume of water, and then gradually treated with 400 c.c. of 95 to 96 per cent, 
alcohol with constant shaking, which is frequently repeated during two hours, after 
which it is allowed to stand for twenty-four hours. The clear supernatant liquid 
is decanted, and the residual fatty mass filtered through linen, again extracted 
with 60 to 65 per cent, alcohol, and again filtered. The united filtrates are neutral¬ 
ised with sodium carbonate and concentrated to 100 c.e. on the water bath. 
Aromatic compounds are now extracted with ether, and the residual liquid shaken 
with 20 grms. of sodium sulphate and 9 c.c. of phenol, this treatment being repeated 
several times, until the whole of the saponin has been extracted by the phenol. The 
united phenol extracts are then shaken with a mixture of 100 c.c. of ether, 30 c.c. of 
water and 5 c.c. of alcohol, and left for twenty-four hours, after which the upper 
layer containing the saponin is separated and evaporated, and the residue extracted 
with acetone. The ethereal extract, containing the aromatic compounds, is shaken , 
with water acidified with phosphoric acid, the ether evaporated, and the saccharin 
estimated in the form of alkali salicylate. G. A. M. 

Separation and Identification of Saccharin and Dulcin in Beverages, 
Foods, and Drugs* S. Camilla and C* Pertusi. (Giom. Farm, GMm., 1911, 60, 
385-393; through Chem. Zentralbl 1911, II., 1269-1270.)—The material is treated 
with an excess of barium hydroxide solution, warmed, filtered, and the filtrate extracted 
with ether after being acidified with sulphuric acid ; the saccharin and dulcin 
crystallise out when the ethereal solution is evaporated. For the identification of 
these two sweetening materials in the presence of salicylic acid, the sample is mixed 
with magnesium oxide, evaporated to dryness, and the residue extracted with acetone 
containing 10 per cent, of water. The acetone solution is filtered, evaporated, the 
residue dissolved in'water, and the solution extracted with ether; dulcin goes into 
solution. The aqueous solution is then acidified with sulphuric acid, and the 
saccharin is extracted by means of a mixture of ether and petroleum spirit Should 
salicylic acid be present, the aqueous solution containing the saccharin must be 
evaporated to dryness, the residue dissolved in 10 per cent, sulphuric acid, and the 
.solution treated with an excess of potassium permanganate; after filtration the 
saccharin is extracted from the filtrate with a mixture of ether and petroleum spirit 
(cf. Analyst, 1910, 35, 436). 

Alteration of the Acid-Content of Distilled Vinegar when Stored in 
Wooden Casks. A. Behre. ( Zeitsch . Untersuch. Nahr. Gemissm.) 1911, 22, 506-509.) 
—The acidity of a cask of vinegar increased in the course of nine months from 7T0 to 
9T2per cent.; the total solids also increased from 0*30 to 0*39 per cent., and the con¬ 
centration of these constituents was evidently due to the more rapid diffusion of the 
water through the pores of the wood. Further experiments were made in which 
acetic acid solutions of various strengths were exposed to the atmosphere in glass 
vessels. In glass cylinders solutions containing from 744 to 61*2 per cent, of acetic 
acid scarcely altered in strength during ten weeks, but when exposed in flasks having 
narrow necks the more concentrated solutions remained unaltered, whilst those con¬ 
taining less than 19 per cent, of acetic acid increased in strength to a:slight extent. 
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Considerable changes took place when the solutions were exposed in open beakers; 
the stronger solutions lost large quantities of acetic acid, whilst the weaker solutions 
became stronger. Under these conditions, a vinegar containing 3-17 per cent, of 
acetic acid was found to have 4*68 per cent, after the lapse of four weeks; a solution 
containing 19 per cent, of acetic acid did not alter in strength; whilst a solution 
containing 61'2 per cent, lost 2*2 per cent, of acetic acid during this period. 

W. P. S. 

Estimation of Phosphorus in Wine. J. Dormane. {Bull. Assoc . GHm . 
Suer. Disi 1911, 29, 63-67 ; through Chem. Zentralbl 1911, II. y 1376-1377.) —Three, 
samples of Burgundy wine yielded the following results: Total phosphorus (as P 2 0 5 ), 
0*231 to 0*461; phosphoric anhydride (P 2 0 5 ), 0*160 to 0*390 ; phosphoric anhydride 
plus phosphorus in organic combination (as P 2 0 5 ), 0*205 to 0*422 grm. per litre. The 
total phosphorus was estimated by igniting the total solids of the wine in the presence 
of calcium oxide and potassium carbonate ; the phosphoric anhydride (phosphate) by 
extracting a farther quantity of the total solids with cold, dilute hydrochloric acid; 
whilst the phosphoric anhydride plus the organically combined phosphorus was 
obtained by boiling the total solids for two hours with concentrated hydrochloric 
acid. The solutions were then treated in the usual way for the precipitation of the 
phosphoric acid. It is evident that wine contains phosphorus compounds which are 
not decomposed by hydrochloric acid. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Detection of Albumoses in Urine. E. H. Fittipaldi. (Deutsck. Med. 
Woch.y 1911, 37, 1890-1891; through Chem. Zentralbl , 1911, II., 1489-1490.)— 
From 10 to 20 c.c. of the urine are treated with six times the quantity of absolute 
alcohol, and the resulting precipitate separated by decantation after twenty-four 
hours, and dissolved in the smallest possible quantity of 31 to 32 per cent, sodium 
hydroxide solution. This alkaline solution is tested with a freshly-prepared 
ammoniacal solution of nickel (equal parts of strong ammonia and 5 per cent, 
nickel sulphate solution), and in the presence of albumoses or peptones gives an 
immediate orange-red coloration. The reaction is not obtained with albumins, uric 
acid, cyanurie acid, xanthin, hypoxanthin, sarcosin, or urobilin. The method may 
also be used for the detection of albumoses in blood, after the latter has been heated 
with animal charcoal, cooled, and filtered. The reaction is not given by C-deutero- 
albumose or A-peptone, but neither do these bodies give the biuret reaction. Albu¬ 
moses may thus be detected in urine in cases of albuminuria, especially when large 
amounts of albumin are excreted. This is attributed to the presence of proteolytic 
enzymes in the urine. C. A. M. 

Application of the Biochemical Method to the Analysis of Uva-Ursi 
Leaves. A. Fichtenholz. (J. Pharm. Chim. t 1911, 4, 441-446.)— The leaves of 
Arctostaphylos Um-ursi are the source from which the glucoside arbutin is extracted 
commercially. The biochemical method, depending on the hydrolysis of the arbutin 
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by emulsin after the extract Las first been subjected to the action of invertase, may 
be applied advantageously to the analysis of the dried leaves. The leaves are first 
•extracted with boiling 90 per cent, alcohol, the extract is evaporated to dryness 
under reduced pressure, the residue is taken up with water, the solution is clarified 
with basic lead acetate and filtered, the precipitate being washed on the filter. The 
•excess of lead in the liquid is removed by sulphuretted hydrogen, and the solution is 
then concentrated at a temperature not exceeding 45° C. under reduced pressure. 
Alcohol is added, and evaporation continued to dryness. The residue is dissolved 
in thymolated water, the solution is filtered and polarised; the cupric reducing 
substances calculated as dextrose are also estimated. If the presence of free hydro- 
•quinone is to be feared, this solution should be exhausted by ether; it is then ready 
Tor treatment with enzymes. It is first treated with 0*15 grm. of invertase (top- 
-fermentation yeast, treated with 95 per cent, alcohol and dried), and is digested at 
15° to 18° C. for about five days. The fiask is then placed in a boiling water-bath 
for twenty minutes, cooled, and the emulsin (0*15 grm.) is added. During the 
whole period of digestion samples are taken at intervals and polarised, the cupric- 
Teducing value being also estimated. After the action of the invertase, the leevo- 
rotation of the liquid will have increased, but when the emulsin begins to act the 
Isevo-rotation decreases; the results are calculated on the assumption that under 
the action of emulsin a decrease of 60' corresponds to the hydrolysis of about 
0*5 grm. of arbutin per 100 c.c. The action may continue over ninety-five days. 
From the comparative rise in cupric-reducing value, some idea may be obtained of 
the relative proportion of methyl arbutin also present. J. F. B. 

Composition of Hens' Eggs. K. Kojo. (Zeitsch. physiol Chem 1911, 75, 
1.2.)—Fluid white of egg was found to contain an average of 87*71 per cent, of water, 
11*88 per cent, of organic substances, and 0*4 per cent, of ash; the nitrogen-content 
was 1*75 per cent., whilst the quantity of dextrose amounted to 0*55 per cent., or 
4*64 per cent, calculated on the organic substance. The fluid yolk contained 
49*73 per cent, of water, 48*83 per cent, of organic substances, and 1*44 per cent, 
of ash; 2*49 per cent, of nitrogen, and 0*27 per cent, of dextrose were present. 
Calculated on the organic substance, the percentage of dextrose was 0*55, a much 
smaller proportion than was present in the white of egg. Only traces of creatinine 
were found. W. P. S. 

Tests for Ascertaining the Freshness of Milk. W. Morres. (Zeitsch. 
Untersuch. Nahr. Genussm 1911, 22, 459-464.)—The alcohol test for milk, which 
■depends upon the fact that milk containing upwards of 8 degrees of acidity 
(Soxhlet-Henkel) usually curdles when mixed with twice its volume of 70 per cent, 
alcohol is not always a reliable test of the acidity of milk, as the curdling maybe 
caused by means other than the formation of lactic acid. For instance, milk may 
be on the point of curdling owing to the presence of rennet produced by bacteria, 
although it may contain but little free acid. Various strengths of alcohol have been 
proposed for use in the test, and the author considers that the use of 50 per cent, 
•alcohol will afford useful information. A more stringent test with 68 per cen|. 
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alcohol may be applied when the milk is intended for feeding infants, etc. The 
coloration produced when milk is treated with a solution of alizarin in 68 per cent, 
alcohol gives an indication of the kind of fermentation which has taken place in 
the milk. Should the milk curdle, but the coloration remain lilac or red, the milk 
contains only rennet products ; acid formation is shown by a yellow coloration. 

W. P. S. 

Relations between the Reductase Test, Acidity, and Alcohol Test in 
Milk. W. Morres. (Milchw. ZentralbL , 7, 441-445; through Chem. Zentralbl ., 
1911, II., 1614.)—The alcohol test in combination with alizarin, which the author 
calls the alizarol test, gives easily and rapidly the most reliable indication of the 
degree and nature of the decomposition of the milk. A comparison ..of the reductase 
test with the alizarol test showed: (1) That the alizarol test is equivalent to the 
reductase test both as regards the degree of curdling and the change of colour in the 
case of pure lactic acid fermentation ; (2) that the smallest degree of decomposition 
which the alizarol test will show definitely (8 degrees of acidity) corresponds to a 
decolorisation time of sixteen minutes at 40° C., corresponding to more than 
20,000,000 germs per 1 c.c. In the testing of milk from a hygienic point of view it 
is desirable to express the results in terms of its contamination with germs. Milk 
“rich in germs” would be one which decolorises the test in from five to fifteen 
minutes at 40° C., whilst e< very rich in germs ” would describe a sample which 
decolorises in less than five minutes at 40° G. Such milk can be very surely 
detected by the alizarol test more rapidly than by the reductase test. In the ease 
of samples poor in germs, which require more than fifteen minutes for decolorising 
the methylene blue, the reductase test is the only practical method for the estimation 
of the approximate contamination with germs. As to the nature of the bacteria 
present, the fermentation test, or the fermentation-reductase test, of Orla-Jensen 
affords further information. Since, in practice, the carrying out of the reductase 
test at 40° C. presents certain difficulties, the author recommends that the test be 
performed at about 20° C., and the results calculated at 40° C. by multiplying them 
by f J. F. B. 

New Method fop Determining the Tryptic Value of Pancreatin* 
C. F. Ramsay. (/. Ind- and Eng. Chem ., 1911, 3, 822-823.)—The United States 
Pharmacopoeia method for determining the tryptic value of pancreatin is unsatis¬ 
factory owing to the uncertainty of the end reaction, and consists in finding the 
amount of enzyme preparation capable of peptonising milk to such a degree that no 
coagulation follows the addition of nitric acid. The results depend on the amount 
of acid used, since a little acid gives no precipitate; more acid will always give a 
precipitate, and still more acid redissolves it. However long the digestion, acid will 
always cause a precipitation in peptonised milk. The author^ method consists in 
finding the amount of the enzyme preparation which in fifteen minutes will so 
peptonise milk that no coagulation or precipitate is formed on the addition of 
slightly acidified rennin solution. The milk is rendered, slightly alkaline with sodium 
bicarbonate to prevent the pancreatin curdling the milk. The materials required are; 
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(1) 0*5 grin, pancreatin dilated to a volume of 50 c.e. with, distilled water, (2) 900 c.c. 
milk containing 1*8 grm. of sodium bicarbonate; and (3) 2 grms. of rennin and 
1 c.e. of 6 per cent, acetic acid (U.S.P.) added to 50 c.c. of distilled water. The 
pancreatin is first tested at wide ranges of strength, such as 1 grm. to 700 c.c. milk 
or 1 grm. to 1,000, and a second series is then carried out over a narrower range. 
In each of several tubes of 100 c.c. capacity are placed 50 c.c. of the milk; the tubes 
are placed in a bath at 40° 0., and varying volumes of the enzyme preparation are 
added corresponding to (say) 1 in 600, 1 in 650, 1 in 700, etc. After fifteen minutes’ 
digestion, 5 c.c. of the digested milk are withdrawn, 3 c.c. of the rennin solution 
added, and the whole well shaken. No precipitation indicates that the casein is all 
peptonised, and the enzyme is stronger than the dilution tested. The amount of 
acid in 3 c.c. of the rennin solution will exactly neutralise the amount of bicarbonate 
m 5 c.c. of the milk; the rennin then acts under favourable conditions, since no 
precipitate is formed in an alkaline solution. Pancreatin in neutral solutions 
deteriorates rapidly, and consequently should only be made up immediately before 
use. The author claims an accuracy of 2 to 3 per cent, for the method, and suggests 
a standard of 1 to 800 or 1 to 1,000 as being a suitable strength for pancreatin pre¬ 
parations. Commercial samples showed variations of from 1 to 120 to 1 to 1,750. 

H. P. E. H. 

Estimation of Urea. Desgrez and Feuillie. (Gomptes rend., 1911, 153, 
1007-1010.)—The following modification pf Bouchard’s method, which is based upon 
the decomposition of urea by Millon’s reagent— 

CH 4 N 2 0 + HNO s + HN0 2 = N 2 +C0 2 + NH 4 N0 3 + H.,0 

—is rapid, and requires only simple apparatus. The ureometer is immersed in a 
cylinder containing chloroform or carbon tetrachloride, and having round its exterior 
a metal band with a projection, which may he heated. After the lower part of the 
ureometer has been filled with chloroform, there are introduced successively 1 c.c. of 
the urine, about 5 c.c. of water, and 8 to 10 c.c. of Millon’s reagent, and the chloro¬ 
form is then brought to 30° to 35° C. by heating the metal projection. Decomposition 
of the urea is effected within twenty to twenty-five minutes by shaking the ureometer 
from time to time. As soon as the volume of gas ceases to increase, the tube is 
transferred to a cylinder of water, and the gas washed with sodium hydroxide and 
water, after which the tube is removed to a second cylinder of water, where the last 
traces of carbon dioxide are removed, and a final washing is given before measuring 
the quantity of nitrogen. Tf the temperature of reaction is not allowed to exceed 
35° G., no decomposition of ammonium salts, uric acid, amino acids, creatin, creatinin, 
hypoxanthin, xanthin, tyrosin, leucin, or guanin takes place. Allantoin, however, 
begins to decompose at that temperature; but since human urine contains only about 
0*014 grm. of that substance after twenty-four hours, this does not interfere with the 
applicability of the method to human urine, whatever the case may be with herbivora. 
The non-dialysable substances extracted from several litres of urine did not yield 
any trace of nitrogen when treated with Millon’s reagent under the conditions of 
the estimation. C. A. M. 
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Urobilinogen of Urine and Ehrlich’s Reaction for Aldehydes. H. Fischer 
and F. Meyer-Betz. {Zeitsch, Jphysiol. Chem., 1911, 75, 232-261.)—The crystalline 
urobilinogen which may be separated from pathological urine is identical with 
hemibilirubin. Non-stabile pyrroles (dimethylpyrrole, h&mopyrrole, phonopyrrole, 
carboxylic acid, etc.), to which class of substances belong the crystalline blood- 
pigment derivatives and the bile-pigment derivatives, are converted in the body into 
urobilin, and all these pyrroles give a reaction with Ehrlich’s reagent (ji-dimethyl- 
aminobenzaldehyde in hydrochloric acid solution). After the administration of 
these substances, a positive reaction does not necessarily denote the presence of 
urobilinogen and urobilin in urine; at the same time, urine may contain considerable 
quantities of urobilinogen and fail to give a reaction with the test. The substance 
which yields the reaction with Ehrlich’s reagent is a dipyrrylmethane colouring- 
matter derived from the leuco-bases. W. P. S. 

ORGANIC ANALYSIS. 

Champaea Oils. B. T. Brooks. (/. Amer, Cham. Soc., 1911, 33, 1763-1772.) 
—A quantity of the yellow flowers of Michelia champaea L. yielded 0*37 per cent, of 
an oil containing phenyl-ethyl alcohol (free and as ester), cineol, iso-eugenol, benzyl 
alcohol, benzaldehyde, and benzoic and acetic acids, with a small quantity of a 
fluorescent substance (? methyl anthranilate). The oil had the following characters; 

I. II. 

Sp. gr., 30730° C... 0*9040 ... 0*9107 

Refractive index [«] D , 30° G.... 1*4640 ... 1*4688 

Ester number .. 124*0 ... 146*0 

Ester number after acetylation — ... 199*0 

On standing, the oil deposits comparatively large quantities of a crystalline unstable 
ketone, melting at 165° to 166° C., and optically active ([a] D) 30° C.--82*5° 
in alcohol). 

The white flowers of champaea (Michelia longifolia L.) yielded 0*08 per cent, of 
an oil free from fluorescence, and containing linalol, the methyl or ethyl ester of 
methylethyl-acetic acid, and methyl-eugenol. No crystalline ketone was present. 
The oil had the following characters: 

Sp. gr., 30 o /30 o G.. ... 0*897 

Ester number . ... 180 

Refractive index [w] D , 30° G. ... . 1*4470 

The flowers of both species of Michelia contain an oxidase. A. R. T. 

Behaviour of Invert Sugar in the Presence of Alkali and Hydrogen 
Peroxide, A. Jolles. (Biochem, Zeitsch 1911, 36, 389-393.)—When a 2 per cent, 
invert sugar solution in f N sodium hydroxide solution is treated with an excess of 
hydrogen peroxide, and heated to a temperature of 37° 0., the optical rotation of the 
sugar diminishes gradually. After an hour or so the rotation becomes nil, then 
slightly dextro-rotatory, and finally nil again. This is due to the laevulose being 
more rapidly oxidised than the dextrose. W. P. S. - 
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Analysis of Lactic Acid. A. A. Besson. ( Chem. Zeit., 1911, 36, 1209-1210.) 
—In the estimation of anhydride in commercial lactic acid it is sufficient to add an 
excess of 2*5 c.c. of y sodium hydroxide solution to the neutralised lactic acid 
(1 grm.), allow the mixture to stand for ten minutes, neutralise the alkali, and to 
heat the solution just to boiling with an excess of 1 c.e. of ^ sulphuric acid in order 
to obtain the quantity of anhydride present (cf. Analyst, 1911, 36, 235, 556). 

W. P. S. 

Determination of Malic Acid. P. B. Dunbar and R. F. Bacon. (/. Inl¬ 
and Eng . Chem., 1911, 3, 826-831.)—The authors have worked out a polarimetric 
method for the estimation of malic acid on similar lines to that described by Yoder 
(Analyst, 1911, 36, 498), based on the increase of rotation produced by the addition, 
of uranyl acetate. The acidity of the solution is first titrated on a separate portion, 
with standard alkali in presence of pkenolphthalein; 75 c.c. of the solution are then' 
placed in a 100 c.c. flask, together with the requisite quantity of standard alkali; if 
dark in colour, 10 c.c. of alumina cream are added, the liquid is made up to the mark, 
and filtered. Twenty-five c.c. of the filtrate are treated with sufficient powdered 
tiranyl acetate, so that a small amount remains undissolved after two hours;. 
2*5 grms. are generally sufficient, unless the quantity of malic acid is large. After 
two hours with frequent shaking, the solution is filtered and polarised, if possible, in 
the 200 mm. tube. The result is called reading (1). The remainder of the original, 
filtrate is treated with powdered lead acetate until no further precipitation results. 
The liquid is cooled in ice, and filtered clear; the filtrate is rewarmed to the ordinary 
temperature, and a crystal of lead acetate is added to determine whether precipita¬ 
tion is complete; if so, the excess of lead is removed by anhydrous sodium sulphate, 
and the liquid is filtered and polarised, the result being called reading (2). The lead, 
acetate precipitates the malic acid, but as lead malate is soluble in excess of lead, 
acetate, care is necessary in performing this operation. Solutions which contain 
less than 10 per cent, of reducing sugar may be polarised without treatment with. 
lead. If reading (2) is negative, a portion of this solution is treated with uranyl. 
acetate as above described and polarised; this is called reading (3). If (2) is 
positive, reading (3) need not be made. All readings are made with white light on 
the Ventzke scale, and calculated for the 200 mm. tube. If reading (3) is less 
numerically than reading (2), reading (3) is -accepted, otherwise reading (2) is used.. 
Then the algebraic difference between reading (2) or (3), whichever be used, and 
reading (1) is multiplied by the factor 0*036, and the product represents the 
percentage of malic acid in the solution polarised. For this determination the most 
favourable limits of concentration lie between 0*2 and 2*5 per cent, of malie acid; 
the error seldom amounts to more than 5 per cent, of the malic acid present. 
Reading (3) is intended to correct the siight lowering effect of uranyl acetate on the 
rotation of the sugars. If less than 10 per cent, of reducing sugar and more than 
0*25 per cent, of malie acid be present, reading (3) may be dispensed with; in 
presence of large amounts of sucrose, reading (2) gives better results than reading (3).. 
The method cannot be used for the estimation of malic acid if d-tartaric acid be also* 
present. . J* TYB. 
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Fluorescence Test for Mineral and Rosin Oils. P. H. Walker and 
E. W. Boughton. (7. Ind. and Eng. Chem 1911, 3, 816.)—The Outerbridge 
method for the detection of mineral and rosin oils in fatty 6ils is based on the 
observation that the fluorescence of mineral and rosin oils is greatly magnified by per¬ 
forming the examination by the light of an enclosed electric arc, and that samples 
which appear non-fluorescent in sunlight become strongly fluorescent when observed 
in the proper light. The test may be made quantitative by comparison with a set of 
standards. The authors have confirmed the fact that the light of an enclosed arc has 
the effect described, but they show that fluorescence in an oil does not necessarily 
prove the presence of mineral or rosin oil. Out of sixteen samples of linseed oil of 
authenticated purity, only eight showed no fluorescence, three showed slight fluores¬ 
cence, and five showed marked fluorescence. A number of other samples of fatty oils 
of known purity, some having been cold-pressed from the seed, showed marked fluor¬ 
escence, in some cases as strong as that of many mineral oils. A pure linseed oil 
which showed no fluorescence was heated to 300° C., and, after cooling, was found to 
be strongly fluorescent. The same occurred with a pure olive oil after heating. In 
the case of turpentine oils also, many show no fluorescence; some known to contain 
mineral oil likewise show no fluorescence, whilst others, certainly pure, show marked 
fluorescence. j. p, B. 

Catalytic Action of Light on the Oxidation of Phenolphthalin to Phenol- 
phthalem. G. Rossi. (Giorn. Farm. Chim., 60, 433-436; through Chem. ZentralbL, 
1911, II., 1659.)—Phenolphthalein is reduced by nascent hydrogen to phenolphthalin. 
The reversed reaction is used by the author for the detection of blood. Hydrogen 
peroxide is employed as the oxidising agent; any blood which may be present acts as 
a catalyser; in the absence of blood the oxidation is extremely slow and only takes 
place after some days. The procedure is as follows : An alkaline solution of phenol- 
phthalein is decolorised by shaking with zinc dust, the solution is filtered and added, 
together with a few c.c. of 12 per cent, hydrogen peroxide, to the liquid to be tested. 
If blood be present, a pink or red coloration will be developed within three hours. 
The prolonged action of light will also bring about a similar acceleration of the oxida¬ 
tion of the phenolphthalin. According to the author’s experiments the light of an 
electric arc will cause the liquid in a sealed tube to turn red within two hours. 

J. F. B. 

Colorimetrie Estimation of Phenols in Effluents. H. Bach. ( Zeitsch.anal . 
Chem., 1911, 50, 736-740.)—Small quantities of phenols in effluents— e.g ., from coke 
by-product plants, etc., may be estimated colorimetrieally, in absence of salicylic 
acid, by means of Millon’s reagent. As a preliminary test, 10 c.c. of the effluent, 
0*2 c.c. of Millon’s reagent, and 0*1 c.c. of strong nitric acid are heated to boiling-point 
in a test-tube, in such a way that none of the liquid spurts up. If a faint pink or pale 
red coloration is developed, the effluent is fit for the test; if it shows deep red it must 
be suitably diluted, and if only a faint yellowish-colour is developed, 100 c.c. of the 
water are treated with 5 c.c. of concentrated sulphuric acid, and 20 c<c. are distilled 
off, of which 10 c.c. are tested. If the last case indicates that a concentration of the 
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phenol is required, 1 litre of the effluent is made alkaline with 5 to 10 c.e. of strong 
caustic potash lye and evaporated to 50 c.c. The residue is placed in a flask, cooled, 
acidified with 10 to 20 c.c. of strong sulphuric acid, diluted to 150 c.c., and 100 c.c 
are distilled over; the phenol is thus concentrated ten times. For the colorimetric 
test, the above-mentioned quantities of the effluent and Teagents are heated in a test- 
tube as described; if the coloration is yellowish to pale pink, 0*2 to 0*7 mgrm. of 
phenol is present in 10 c.c.; if pale pink to medium red, 0*8 to 1*8 mgrm.; and if 
medium to deep red, 1*8 to 3 mgrms. These colours change on cooling, but the above 
indications are sufficient for the preparation of the standard tests, which are made 
up in a similar manner with a solution containing 0*1 mgrm. of pure phenol per 1 c.c. 
No comparisons are made until all the tubes are quite cold (le., after half an hour), 
when the colorations become stable and remain fixed for several hours. Comparisons 
should be made against a white ground both by reflected and transmitted light. 
With some practice, the quantity of phenol may be estimated with an accuracy of a 
few mgrms.'per litre, unless the effluent is extremely dilute, J. F. B. 

Estimation of Water in Soap, R. M. Fitzpatrick. (Ghem. News, 1911,104, 
247.)—One grm. of the soap is treated with 50 c.c. of absolute alcohol, a fragment of 
porous tile added, and the liquid heated on a water-bath under a reflux-condenser till 
solution is complete. After partial cooling, the liquid is filtered through filter-paper, 
the soap, etc., remaining in the flask being transferred to the filter by the addition of 
20 c.c. of absolute alcohol and warming, and the residue on the paper also washed 
with absolute alcohol. The residue on the paper is dried and weighed, and the 
amount of alcohol-insoluble matter thus found. Five grms. of anhydrous sodium 
sulphate are next added to the cold filtrate, and the closed flask allowed to stand for 
at least twelve hours. If the solution shows any tendency to form soap jelly, more 
alcohol must be added before the sodium sulphate is put in. The solution, after 
standing, is filtered into a flask weighed with a small portion of porous tile, and the 
sodium sulphate washed several times with warm absolute alcohol. The alcohol is 
evaporated off, the residual soap dried for fifteen minutes at 100 c C. and weighed. The 
weight of anhydrous soap, plus the weight of alcohol-insoluble matters, subtracted from 
the weight of soap taken, gives the weight of water in the soap. A. R. T. 

Qualitative Reactions of Vegetable Tannins. E. Stiasny and C. D. 
Wilkinson. ( Gollegmm , 1911,318-324, 325-383; through Ghem . Zentralbl, 1911, II., 
1384-1386.)—The behaviour of some thirty-four different tannin solutions towards 
various reagents is described; amongst the latter were ammonium acetate, tartar 
emetic, lead acetate, bromine, copper sulphate and ammonia, and formaldehyde. 

INORGANIC ANALYSIS. 

Simplification of Gravimetric Analysis. E. Murmann, (Zeitsck ami 
Ghem 1911, 50, 742-747.)—The author describes means of simplifying the operations 
of filtering, washing, and drying precipitates. Slimy precipitates may be mixed with 
fine rice starch or fine paper pulp before filtering. J. F. B, 
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Detection Of Fluorides. E. Rupp. ( Zeitsch . Untersuch. Ndhr . Gemissm. r 
1911, 22, 496-497.)—The ash of the substance to be tested for the presence 
of fluorides is moistened in a platinum or lead crucible with three drops of 
water and 1 c.c. of sulphuric acid is added. The crucible is loosely closed with a 
rubber stopper through which passes a piece of glass rod; the lower end of the latter is 
moistened with a drop of water, and the crucible is heated on a water-bath for about 
twenty minutes. Should fluorides be present, the rod becomes Goated with a film 
consisting of silica, sodium silicofluoride and calcium silicofluoride, the drop of water 
having evaporated during the heating. When only traces of fluoride are suspected 
to be present, the portion of the glass rod below the stopper may be covered with a 
piece of rubber tubing, leaving only the end of the rod exposed. In this way the 
action of the hydrofluoric acid is concentrated on a small surface of the glass. 

W. P. S. 

Estimation of the Ferrous Ion by Means of Iodine. 6. Romijn. ( Ohem - 
Zeity 1911, 35,1300.)—Ferrous salts may be oxidised to ferric by means of iodine,, 
provided the reverse reaction be inhibited by suppressing the ferric ion in the solution 
as it is formed. This may be done by the addition of sodium acetate or tartrate, but- 
the reaction is a slow one, and the complex ferric salts produced are highly coloured. 
According to the author’s observations, sodium pyrophosphate serves a similar pur¬ 
pose ; the reaction is complete in five minutes, and the ferric sodium pyrophosphate 
complex is nearly colourless; sufficient acid must be present to insure that the greater 
portion of the salt is in the state of the acid salt Na 2 H 2 P 2 0 T , whilst a little still 
remains as the unchanged neutral salt. The iodometric method is applicable to- 
cases where ferric salts and organic matters exist in presence of the ferrous salt to be 
estimated, also for the analysis of drugs, such as Blaud’s pills and ferric iodide 
syrups, where permanganate cannot be used. The ferrous compound to be analysed 
is dissolved in such a quantity of sulphuric or hydrochloric acid that the quantity of 
free acid remaining is equivalent to about 20 c.c. of f acid. To this solution are 
added 20 c.c. of ^ iodine solution and 5 grms. of powdered sodium pyrophosphate 
the liquid is rotated until the salt is completely or nearly dissolved. After five minutes 
the excess of iodine is titrated back with thiosulphate. The results are somewhat, 
lower than those obtained with permanganate (97*5-99 per cent.), probably owing to 
the oxidation of some of the ferrous pyro-phosphate by the air. J. F. B. 

Estimation of Small Quantities of Iron in Organic Substances, F. Jahn. 
(Zeitsch. physiol. Ghem., 1911, 75, 308-338.)—The following process is recommended 
for the estimation of iron in cases where only a few mgrms. of the latter are present 
The organic substance is heated with sulphuric and nitric acids until all carbonaceous 
matter has been destroyed and the excess of nitric acid has been expelled. The 
solution is then diluted with water, boiled, 5 c.c. of concentrated sulphuric acid are 
added, and the warm solution is rinsed into a flask with water free from dissolved 
oxygen. Carbon dioxide is now passed into the flask while the contents of the latter 
are cooled to a temperature below 10° C.; 5 c.c. of 40 per cent, potassium thiocyanate 
solution are added, and the solution is then titrated with titanous chloride solution. A 
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very small excess of the latter fs added, and this excess is titrated back with a standard 
iron solution* The titanous chloride solution must be kept in a bottle under an 
atmosphere of carbon dioxide and standardised against the iron solution before and 
after each, estimation. The standard iron solution is best prepared from pure ferric 
oxide (Kahlbaum). Particular care should be taken that the acid used in the process 
be free from iron; some 500 c.c. of the nitric or hydrochloric acid should be evaporated 
to a volume of 10 c.c., then heated with pure sulphuric acid until the latter fumes, 
and the residual solution, after dilution, tested with thiocyanate. Nitric acid free 
from iron frequently yields a red coloration with thiocyanate, when tested directly, 
owing to the presence of traces of nitrous acid. W. P. S. 

Gravimetric and Volumetric Methods for the Analysis of Mercury- 
ammonium Chloride. G. A. Sutterheim. ( Pharm. Weekblad , 1911, 48, 1085- 
1087; through Chem. ZentralbL , 1911, II., 1378-1379.)—A quantity of about 0*1 grm. 
of the substance is boiled with a small volume of water, 0*5 grm. of potassium 
cyanide, and 5 e.c. of sodium hydroxide solution until all the ammonia has been 
expelled. Ten c.c. of formaldehyde solution are then added, the mixture is heated 
for some time, and the separated metallic mercury is collected, washed successively 
with water, alcohol, and ether, and weighed. In the volumetric process, 0*2 grm. of 
the substance is heated with 5 c.c. of water and 3 c.c. of sodium hydroxide solution 
until the ammonia has been removed, the mixture is cooled, an excess of f potassium 
cyanide solution is added, and, when the mercuric oxide has dissolved completely 
the solution is nearly neutralised with nitric acid, using phenolphthalein as indicator. 
The uncombined cyanide is then titrated with silver nitrate solution. 

New Reaction of Nitrous Acid. W. Vaubel. (Ghem. Zeit 1911, 35, 1238.)— 
A sensitive test for nitrites is based upon the fact that mineral acid salts of amino 
compounds react with nitrites to form aminoazobenzene, which, according to the 
quantity, either separates as a brown precipitate or causes a yellow turbidity or 
coloration. Thus, on adding aniline hydrochloride to water containing nitrites, the 
reaction is produced, and in this way it is possible to detect as little as 0*00035 per 
cent, of nitrite by the yellow coloration, which, however, in the case of so dilute a 
solution, takes several hours to develop. C. A. M. 

Estimation of Perchloric Aeid in Certain Perchlorates. H. Golblum. 
(Zeitsch. anal . Chem., 1911, 50, 741-742.)—The method for the estimation of per¬ 
chlorates, which depends on their conversion into chlorides, when strongly heated 
with ammonium chloride, is only applicable to the perchlorates of alkali metals; 
in other cases it fails owing to the decomposition of the resulting chlorides, when 
heated. The author has devised an electrolytic method, which he has employed 
successfully in the analysis of nickel and cobalt perchlorates, in order to determine 
the relations between acid and base in these salts. It is based on the fact that the 
ion of perchloric acid is .the last stage in the anodic oxidation of chlorides, and is, 
therefore stable towards complete electrolysis when the metals arB deposited on the 
cathode. Simple titration of the residual liquid with phenolphthalein as indicator. 
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should therefore afford a quantitative estimation of the perchloric acid, provided 
other chlorine compounds, derived from any possible decomposition of the perchloric 
■acid, be absent. The results obtained for the metals were very satisfactory. In 
order to obtain adherent deposits, a platinum wire-net cathode was employed, and 
a weak current of only OT ampere at the ordinary temperature; the terminal 
voltage was 10 to 12 on account of the high resistance. In order to decompose 
0*2 grm. of the salt dissolved in 300 c.c. of water, it was found necessary to pass the 
current for seventy hours. J. F. B. 

Volumetric Estimation of Small Quantities of Potassium. L. T. 
Bowser. (J. Amer. Chem. Soc 1911, 33, 1752-1757.)— The author has adapted the 
qualitative cobaltinitrite method previously described by him (Analyst, 1911, 
36, 606) to the determination of small quantities of potassium, the precipitate 
of dipotassium sodium cobaltinitrite being filtered and titrated in acid solution with 
dilute permanganate. 

The potassium solution is evaporated nearly to dryness, cooled, and 2-5 c.c. 
of the sodium cobaltinitrite reagent and 10 c.c. of acid-alcohol (equal parts of 
glaoial acetic acid and 95 per cent, alcohol) added, the mixture being well 

stirred. The precipitate is filtered through asbestos under suction, only very 

short contact with the reagent (half an hour) being allowed. The asbestos filter 

is laid on a perforated aluminium plate in a tube 2 inches long by i inch 

wide. The excess of reagent is removed from the precipitate by washing with 
acetic acid (20 per cent.). The asbestos and precipitate are transferred to a 
beaker, using a few c.c. only of water, an excess of 0*005 N potassium permanganate 
added, the liquid boiled, acidified with exactly 1 c.c. of diluted sulphuric acid (1 : 1), 
and the excess of permanganate almost immediately titrated at boiling temperature 
by means of 0*005 IT oxalic acid. A blank experiment, to allow for the perman¬ 
ganate used up by the asbestos and sulphuric acid, must he made in each case, and 
the same asbestos then made into a filter and used for the determination. One c.c. 
of the permanganate solution is equivalent to 0*000043 grm. & The presence of 
sodium, calcium, and magnesium in moderate amounts is without effect upon the 
results, which are fairly accurate. A. R. T. 

Estimation of Sulphur in Pyrites, A. Heezko. {Zeitsch. anal Chem 1911, 
50, 748-753.)—For the estimation of the available sulphur in pyrites, Dennstedt’s 
combustion method (Analyst) is rapid and accurate. The use of a quartz combustion- 
tube instead of one of Jena glass is advantageous, since quartz does not retain sulphuric 
acid, and it is unnecessary to rinse out the tube after each experiment. A tube 
50 cm. long and 16 mm. in bore is employed, and as a contact material the platinum 
star recommended by Dennstedt is quite satisfactory; it is placed in the middle of 
the tube, and heated to redness by a Teclu burner placed underneath. The products 
of combustion are absorbed by 4 grms. of pure calcined sodium carbonate contained 
in two boats, tbe one nearest the platinum star being 15 c.m. long, and the other of 
the usual dimensions. The boat containing the weighed material for analysis is 
heated in an oven and introduced hot into the tube, lest the presence of moisture 
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might cause decrepitation of the absorption material. The connections to the tube 
. are fitted in corks, and both ends are kept cool by water-circulation through lead 
piping wound round the tube. A piece of sheet-iron channel is placed under the 
portion of the tube containing the absorption-boats to distribute the heat; the 
central portion of the tube is heated with direct flame. The oxygen is dried by 
sulphuric acid, and the progress of the combustion is indicated by the glow of the 
pyrites. A bubble-counter containing dilute permanganate is placed at the end of 
the tube, and serves to indicate the completeness of combustion. Combustion is 
started by heating one end of the boat containing the pyrites; it then proceeds by 
itself, and is finished off by heating with increasing strength by the Teclu burner. 
The sodium carbonate is dissolved in bromine water, and neutralised with hydro¬ 
chloric acid; the pyrites residue is dissolved in 2 c.c. of hydrochloric acid, the iron 
is precipitated by ammonia, and the filtrate is added to the solution of the sodium 
carbonate* The sulphuric acid is precipitated by adding to the solution double the 
theoretical quantity of barium chloride required for precipitation; this is an 
important detail. The results are in satisfactory agreement with those afforded by 
Lunge’s method; usually they are very slightly higher than the latter. 

J. F. B. 

Rapid Method of Estimating Zinc. K. Voigt. (Zeit angew . Chem., 1911, 24, 
2195-2198.)—The following rapid method of estimating zinc in ores, slags, etc., is shown 
to give results agreeing within about 0*36 per cent, of the gravimetric results, even 
in the case of substances rich in iron and poor in zinc: From 1 to 3 grms. of the 
finely powdered sample are decomposed with about 10 c.c. of nitric acid (sp. gr. 1*2} 
and 20 to 30 c.c. of hydrochloric acid (sp. gr. 1*19), care being taken to break up 
any deposit of silica. The mass is then transferred to a 300 c.c. flask, and treated 
with an excess (50 to 60 c.c.) of strong ammonia, which precipitates silica, iron, 
aluminium, and lead, but forms sufficient ammonium salts to keep the zinc in 
solution. After being boiled for a short time the contents of the flask are cooled, 
made up to the mark with dilute ammonia solution (1 : 3), well shaken, allowed to 
settle, and filtered. Two portions of 100 c.c. each of the filtrate are collected, one of 
which may he kept for a control gravimetric estimation if required. In the other 
portion the manganese is precipated by adding bromine and boiling the liquid, after 
which about 1 grm. of aluminium is added and the boiling gently continued for some 
minutes until any copper present has been precipitated. About 5 c.c. of a solution of 
sodium sulphite (1 : 4) and a few c.c. of ammonia solution are next added, and the 
liquid once more heated to the boiling-point, and immediately filtered. The filter is 
washed with a dilute ammoniacal solution of sodium sulphite, and the filtrate and 
washings treated with dilute hydrochloric acid (1 : 3), an excess of 10 c.c. beyond 
that required for neutrality being added. Finally, the solution (about 150 c.c. in all) 
is titrated with a solution of 21*63 grms. of potassium ferrocyanide and 14 grms. of 
crystalline sodium sulphite per litre, the end-point of the reaction being found by 
spotting tests with a solution of ammonium molybdate (9 grms. per litre) as indicator. 
Any yellow coloration due to phosphates may be easily distinguished from the brown 
tint produced by the excess of ferrocyanide solution. An excess of about 025 c.c. of 
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the latter in 150 c.c. of liquid is required to give a sharp end-point, and this amount 
should therefore be deducted from the number of c.c. consumed, C. A. M. 

Separation of Zirconium from Iron and Aluminium, and a New Method 
for the Analysis of Ferro-zireon. M. Wunder and B. Jeanneret. ( Zeitsch. 
anal Gkem., 1911, 50, 733-735.)—Zirconium oxide is totally unaffected by fusion with 
sodium carbonate; hence it may be readily separated from aluminium and chromium. 
The oxides of iron, aluminium, and zirconium are fused in a platinum crucible with 
about 6 grms. of sodium carbonate; the melt is taken up with water, and, after the 
addition of 1 grm, of sodium carbonate, the solution is boiled for a few minutes. 
The mixture of iron and zirconium oxides is collected on a close filter, and if much 
aluminium or chromium be present, the filter is incinerated and the fusion repeated. 
The aluminium is precipitated from the filtrate by the addition of an excess of 
ammonium nitrate. The precipitate is treated on the filter with hot hydrochloric 
acid (1 :1), whereby the iron oxide is completely dissolved and the zirconium oxide 
is unaffected. 

The author describes a rapid method of analysing ferro-zirconium alloys; 
these alloys contain zirconium, iron and silicon, sometimes also, aluminium. The 
alloy is heated with bromine and hydrochloric acid on the water-bath, whereby the 
zirconium and iron are dissolved, whilst silica remains. The silica is. dehydrated 
by baking at 110° 0., taken up with dilute hydrochloric acid, and filtered off; the 
zirconium, iron, and aluminium in the filtrate are precipitated by ammonia. The 
weighed silica is volatilised with hydrofluoric acid, any co-precipitated zirconium 
oxide being left behind and added to the ammonia precipitate. The mixed oxides 
are fused with sodium carbonate and separated in the manner described above. The 
presence of bromine will cause loss of iron by volatilisation of ferric bromide during 
the dehydration of the silica, unless expelled by boiling with nitric acid before 
evaporation. J. F. B. 

APPARATUS, ETC. 

New Method for the Physical Analysis of Soils. J. Dumont. ( Comjpt . 
rend., 1911,153, 889-891.)-- r The sandy particles of soil separated by simple levigation 
are generally covered by a humo-argilaceous layer, which in the case of heavy soils 
may easily lead to false results; this layer may be loosened by cleansing the sand 
with dilute oxalic acid; further, the slimy and argilaceous matters may be more 
rapidly and perfectly separated by centrifuging than, in the ordinary way. These 
observations form the basis of a new system of soil analysis. (1) Estimation of the 
carbonates and cleansing of the fine earth: Two to 5 grms. of the finely powdered 
dry soil are treated in the calcimeter with an equal weight of oxalic acid for the 
estimation of carbon dioxide. After the evolution of the gas, the amount of residual 
acid is calculated, and the liquid is diluted with water to produce a concentration of 
2 per cent, of the acid. The earth is boiled with this liquid for half an hour 
collected on a filter, extracted with dilute nitric acid, and washed with boiling water. 
(2) Estimation of humus and separation of the sand: The residue is removed from 
the filter into a dish, using 75 to. 80 c.c. of dilute ammonia, 20 c.c. of ammonia are 
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added, the whole is brought to the boil in order to dissolve the humus, and transferred 
to a graduated tube. The tube is filled up to a height of 15 cm., shaken, and left at 
rest for two hours; the liquid is decanted off the sandy layer, the residue is again 
shaken with dilute ammonia, and the liquid is poured off the coarse sand after 
settling for five minutes, the fine sand being also collected, dried, and weighed. 
(3) Separation of the slimy and colloidal components : The liquid from the first 
decantation is generally coloured by ammonium humate; it contains in suspension 
the mineral colloids (silicates) and slimy constituents which are to'be separated by 
centrifuging. The liquid is poured into centrifuge tubes closed at the bottom by a 
small cup in which the deposits are collected, removed, and dried. The time of 
centrifuging may be varied if it be desired to classify the slimes, but in current 
practice these are separated as a whole by centrifuging for fifteen minutes at an 
average speed of 1,000 to 1,200 revolutions per minute. During centrifuging, the 
colloidal silicates remain in suspension in the ammoniac&l solution of humus; they 
are readily coagulated by ammonium carbonate, and the coagulum is separated by a 
further centrifuging. These matters are collected and removed in the cups, and the 
liquid is finally evaporated to dryness on the water-bath, leaving a residue of humus. 

J. F. B. 

Solubility Estimations in Agricultural Chemistry. A. Rindell. (Ahad. 
EinladuTigsch . Helsingfors , 1910; through Chem. ZentralhL , 1911, II., 1654-1655.)— 
According to the author’s investigations, the usual method for the estimation of 
citric acid-soluble phosphoric acid in Thomas meal cannot afford a determination 
of a definite solubility nor show the percentage of phosphoric acid of the supposed 
solubility. In the ease of phosphate fertilisers, the author thinks that the solubility 
of the phosphoric acid should be determined with a much weaker solvent than the 
usual 2 per cent, solution of citric acid. In pure water the phosphoric acid of most 
crude phosphates is considerably less soluble than that of Thomas meal. In the 
case of potash fertilisers, the solubility, and the acid with which the base is combined 
are of little importance with regard to the action of the potash. Similar remarks 
apply to the superphosphates. In the case of precipitated phosphates, estimations 
of the solubility are of importance. The solubility of the dicalcium phosphate 
crystallising with 2 mols. of water is about 180 mgrms. of P 2 0 5 per litre. In the 
case of triealcium phosphate, not too strongly dried, the solubility is about two-thirds 
of this value; for incinerated tricalcium phosphate the solubility is barely 5 mgrms. 
of P 2 0 5 per litre. The first value is about ten times the concentration of the 
phosphoric acid solution assimilated by an average crop of barley. In the case of 
nitrogenous fertilisers, the estimation of solubility is of doubtful importance. For 
the estimation of assimilable plant-nutrients a solvent of suitable strength must be 
selected, and used in such a manner in the case of each nutrient that first the corres¬ 
ponding solubility and secondly the quantity of any compounds which may be 
present having a different solubility are determined. Further, the author has shown 
that the presence of various Compounds of the same plant-nutrient must be indicated 
by changes in the course of the solubility curve, with concentrations as ordinates and 
quantities of soil per litre of the solvent as; abscissae, and that the co-ordinates of these 
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.change-points have an important meaning, in that each ordinate expresses the 
solubility of a definite compound, the quantity of which in the soil is shown by the 
relation of the ordinates to their corresponding abscissas. J, F. B. 


Modified Explosion Eudiometer. F. H. Campbell. ( Ckem . News, 1911, 
104, 285-236.)—The modification consists in the addition of a three-way capillary- 
bore tap at the head of the eudiometer, by means of which the tube can be filled 
with mercury ^hen the tap is open to the air. Hydrogen, etc., is passed in with 
the tap turned so as to communicate with the connection-tubes only, thus sweeping 
out air, and then the tap being turned again the gas passes into the eudiometer- 
tube to the desired volume. Another turn of the tap then allows of the admission 
of the second gas. A. B. T. 


Simple Apparatus for Sublimation in a Vacuum. H. Christopher. (Proc, 
Chem . Sog., 1911, 27, 236-237.)—Owing to the density of the vapours of some sub¬ 
stances, their diffusion to the cool part of a sub- 
limation tube is a very slow process, and the 
accompanying figure shows the author’s device 
for overcoming the difficulty. The apparatus 
consists of a tube, ABCD, about 7 inches in 
height and inch external diameter. The- 
portion ab of the tube contains the substance 
to be sublimed, and the apparatus is heated,, 
immersed to the level of L, in an oil or metal 
bath, the part C serving as the cooling chamber 
into which the vapours are carried by a current 
of air. The constricted portion of the tube,. 
FHM, avoids the falling back of the sublimate 
in de on to the unsublimed substance. The 
current of air, regulated by a screw clip at P r 
enters the apparatus through the orifice n in 
the tube mm, and passes down the space 
between the outer wall of the sealed and 
exhausted tube r$, and the inner wall of the 
sublimation tube A over the substance to the 
condensing limb C and through a filter i to the 
pump. The filter consists of a disc of filter- 
paper held against the under side of a perforated 
porcelain disc, and serves to prevent the block¬ 
ing of the outlet-tube. The filter rests on the 
end of the condensing limb and is held in place 
by the head D and the thick rubber connection L 
Vortices are formed in the sublimation tube if rs be omitted, and some of the 
vapours carried into A. The working pressure (internal) should be about 40 mm., 
using a water-jet pump. A. B. T. 
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New Extraction Apparatus. F. Friedrichs. 

(Zeitsch. anal. Ghem 1911, 50, 756.)—An apparatus (see 
Fig.) is described for the extraction of liquids with ether, 
the principle of helical contact-surfaces being employed. 
The ether is vaporised in the round distillation flask, 
which is attached by a ground-glass joint. The vapour 
travels up the wide tube into the extraction vessel and is 
condensed in the helical surface-condenser, the liquid ether 
then falls into the funnel and is conducted by the central 
tube to the bottom of the liquid to be extracted. Thence 
it rises in small drops following the convolutions of the 
helix to the surface of the liquid. When the layer of ether 
has risen to the level of the lower horizontal branch it 
flows back through this tube into the boiling-flask, and 
the extraction becomes continuous. By means of the tap 
at the bottom and the tapped funnel, the liquid may be 
removed and replaced by fresh liquid without interrupting 
the distillation. J. F. B. 



REVIEWS. 

AncooiiS. Alcool, Aecool Denature, Dexatueants. Par M. Louis Calyet. 

Librairie Polytechnique Ch. Beranger, Editeur. 1911. Paris and Liege. 

Price 5 francs. 

This small work is concerned with the analysis of industrial alcohols and of the 
materials used in denaturation, the more interesting subject of the potable spirit 
obtained by the distillation of fermented liquor having been dealt with in the same 
series by M. X. Eocques (Eaux-de-vie). The first chapter deals with the sources from 
which alcohol for industrial purposes is obtained, the methods used for rendering, 
such spirit unfit for use as a beverage are briefly touched on, and mention is made 
of the ways in which evasion of fiscal regulations is attempted. 

A resume of French and foreign legislation relating to the extraction of revenue 
from the distilling industry is given in the second chapter, which extends to 76 pages, 
whilst the third chapter of 94 pages is devoted to the methods of analysis adopted in 
the case of industrial spirit both for determining the alcohol and detecting and 
estimating the various additions made to it in compliance with legal requirements. 

Since alcohol has to be frequently determined in various products, 12 pages are 
allotted to the methods which are used in determining the alcohol in spirit of 
camphor, fruit essences, soaps, etc., and to the estimation of butyl and amyl alcohols 
in alcoholic liquids. Remembering the divergence of opinion which obtained some 
years ago as to methods by which the higher alcohols could be most conveniently and 
accurately estimated, it is rather interesting to find a French book recommending the 
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process of extracting the higher alcohols and oxidising them to the corresponding 
higher acids—in fact, adopting essentially the process associated with the names of 
Allen, Marquardt, Sehidrowitz, and Mann. The actual modification recommended is 
that due to Lasserre, the extraction being effected by carbon disulphide instead of 
carbon tetrachloride. 

Further chapters deal with unofficial methods for the detection and estimation 
of methyl alcohol in presence of ethyl alcohol, and methods of analysis presented 
officially in other countries than France. 

The second part of the book is largely occupied with alcoholometric tables ; whilst 
in the short third section a digest of French legislation concerning alcohol for con¬ 
sumption is given, and also tables of production of alcohol in France since 1840. 

The 'author has done his work carefully, and much information of use to the 
analyst may be obtained from the work. J. T. Hewitt. 

“Matieres Taxnants Curas.” Par L. Jacomet. Librarie Polytechnique Ch. 

Beranger, Editeur. 1911. Paris and Liege. Price 5 francs. 

This volume is issued under the auspices of the chief chemist of the Ministries 
of Finance, Commerce, and .Agriculture of the French Government, and is one of a 
number of approved textbooks intended primarily for the use of those chemists 
engaged in the French Government Laboratories in the examination of the various 
materials which may come before them from the Customs or other Government 
departments. 

The author has divided this work into six parts: 

Part I. deals with the tanning materials, with the qualitative reactions, the 
various approved methods of analysis and estimation. It gives a list of the common 
tanning materials, their sources, the average strength, and touches lightly on the 
various adulterants found in some tanning extracts. 

Part II. deals with the hides and skins, methods of analysis, and physical tests. 

Part III. deals with gelatine, glue and size, various chemical and physical 
tests. Short reference Is also made to fish-glue, photographic gelatine, and vegetable 
substitutes. 

PartTV. deals with vegetable and animal blacks. 

Part V. deals with varnishes, lacquers, and enamels. 

Part YI. is a collection of tables giving the qualitative tests for all the different 
tannins, alone and in admixture, together with useful tables appertaining to this 
subject. 

In Part VII, the author gives a very useful resume of the various requirements 
of the French Government with regard to leathers and the various allied products, 
and the standard of purity, etc., which they are bound to possess to satisfy the 
Government requirements. 

The author also refers briefly to the regulations insisted upon in factories 
working on Government contracts. 

The volume is well illustrated, and forms a useful laboratory handbook for those 
engaged in, the chemistry connected with the leather and allied industries. 

J. Gordon Parker. 
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OBITUARY. 

We deeply regret to have to record the death of one of the Founders and 
Past Presidents of the Society of Public Analysts, Dr. John Muter. He died 
on December 11, 1911, at Worthing. An obituary notice will appear in the 
nest number of this Journal. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

THE ESTIMATION OF FURFURAL BY MEANS OF FEHLING’S 

SOLUTION.* 

By LEWIS EYNON, B.Sc., F.I.C., and J. HENRY LANE, B.Sc., F.I.C. 

4 . (Bead at the Meeting , December 6, 1911.) 

Accobding to J. T. Flohil, under certain conditions Fehling’s solution is reduced by 
furfural in direct proportion to the quantity of the latter, and he has proposed a 
method for the determination of pentosans in which, after distilling the material 
with acid, the furfural in the distillate is determined by means of Fehling’s solution 
(Chem. Weekblad 1910, 7, 1057; Analyst, 1911, 36, 161). 

The method is conducted as follows: Fifty c.c. of the acid distillate (the total 
quantity of which amounts to 400 c.c.) are neutralised, treated with 20 c.c. of Fehling’s 
solution, and made up to 100 c.c., the whole being boiled for thirty-five minutes under 
a reflux Liebig’s condenser. In order to avoid any loss of furfural, a few pieces of ice 
are placed in the upper end of the condenser-tube, which is funnel-shaped. A blank 
determination must be made in which the same quantity of sodium chloride is present. 
Flohil finds that under these conditions the furfural-copper ratio is 0*3775 : 1—4*.c.,that 
1 molecule of furfural is equivalent to 4 atoms of copper or 2 atoms of oxygen. The 
amount of cuprous oxide may be found, not only by direct weighing, but indirectly 
by the iodometric determination of the unreduced copper (Schoorl, Z. Angew. Ghem. y 
1899,12,633). 

• We have carried out series of experiments to ascertain the influence of varia¬ 
tions in the concentrations both of furfural and of sodium chloride, and to determine 

* This work was carried out in accordance with the terms of the Analytical Investigation Scheme. 
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the degree of accuracy that can be attained by Flohil’s method. We find that, in 
heating the furfural solution with Eehling’s solution under an ordinary Liebig’s 
condenser, the use of ice to insure the complete condensation of the furfural is quite 
unnecessary. Contrary to Elohil’s statement, we find that the copper-reducing 
power of furfural is not independent of the concentration, the furfural-copper ratio 
ranging from 0-376 to 0*450, as the amount of furfural present is increased from 
0*01 to 0*05 grin. There appears to be no ground for Flohii’s assumption of a simple 
stochiometric relation between the furfural and the copper. 

The furfural employed was purified by distillation in steam; it was then dried 
over calcium chloride and redistilled. We have found that the reducing power of 
dilute aqueous solutions of furfural undergoes no change in the course of several 
weeks. The Fehling’s solution used was prepared by mixing equal volumes of a 
solution of 69*26 grms. of crystallised copper sulphate per litre, and a solution 
containing 100 grms. of sodium hydroxide and 348 grms. of Bochelle salt per litre. 

Method of Procedure .—A solution containing not more than 0*05 grm. of furfural 
was mixed with 20 c.e. of Eehling’s solution and a known quantity of a salt solution 
in a flask of about 200 c.c. capacity, the whole being made up to 100 c.c. with water. 
The flask was fitted with a vertical reflux condenser, and heated on an asbestos card 
over a flame of such size that the liquid was brought to the boiling-point in twelve 
to fifteen minutes, after which it was kept boiling for exactly thirty-five minutes. 
The precipitate of cuprous oxide was then collected in a Soxhlet tube, washed with 
water and alcohol, dried at 110° to 115° C. and weighed, after which it was reduced 
to copper and weighed again* 

Table I. gives the results of a number of blank determinations in which 
mixtures of 20 c.c, of Fehling’s solution, various quantities of salt, and sufficient 
water to make up 100 c.c., were heated as above described. 

Table I. 


Weight of Sodium Chloride; Grms. 

Cuprous Oxide : Mgrms. 

Copper: Mgrms. 

o-o 

5-5 

4-9 

5-6 

9-3 

8-3 

8-0 

10-5 

9-3 

10-4 

i' 11-7 ! 

! 1 

10-4 


Table II. shows the reducing power of furfural at various concentrations and 
in absence of salt. The weights of cuprous oxide given in column 2 are those found 
less 5-5 mgrms., the correction required under these conditions (see Table I.). The 
weights of copper given in column 3 (a) are those found less 4*9 mgrms., the 
correction required. The weights of copper given in column 3 (b) are calculated 
from the weights of cuprous oxide given in column 2. The close agreement between 
the figures in column 3 (a) and (h) shows that there is no necessity to reduce the 
cuprous oxide to metallic copper. The reducing power of the furfural is not inde¬ 
pendent of the concentration, the furfural-copper ratio increasing from 0*362 to 
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0*452, as shown in column 4. This may be the result of mass action; in presence 
of 0*05 grrn. of furfural, the greater part of the copper in 20 c.c. of Fehling’s solution 
is reduced. In addition to the results given in the table, fourteen other determina¬ 
tions were made with 0*05 grm. of furfural (the maximum quantity employed). In 
most cases the results agreed well with those given in the table, but in five cases 
differences of as much as 4 to 6 mgrms. in the weight of cuprous oxide (z'.c., 3 to 
5 per cent.) were found. 


Table II. 


1 . 

2. 

3 . 

; 4. 



| 'Weight of Copper (corrected)— 


VTeight of 

j 'Weight of Cuprous 




Furfural 

i Oxide (corrected): 



; Ratio — -. 

employed: Grm. 

Mgrms. 

(a) 

(&) 

Copper 



Mgrms. found. 

1 Mgrms. calculated. 

! 

0-0100 

30-8 

27-1 

27-3 

0*362 


31-8 

; 28-0 

28*2 


0-0200 

57*2 

50*8 

50 S 

0-402 


54*8 

4S-6 

1 

48-7 


0-0300 

80 5 

72-1 

71-5 

0-417 


81*3 

72-1 

72-2 


0-0400 

101*7 

90-1 

90-3 

0-444 


101*4 

89-7 

; 90-0 


0-0500 

126*0 

111-6 

111-9 

0-452 


123*7 

109-6 

109-8 



In the well-known process of determining pentosans which involves distilling 
the material with 12 per cent, hydrochloric acid, a distillate containing about 
10 per cent, of the acid is obtained. Since, according to Flohil’s method of copper 
reduction, 50 c.c. of the distillate are used, we have determined the reducing power 
of furfural at various concentrations, in presence of a quantity of sodium chroide 
(8 grms.), equal to that obtained by neutralising 50 c.c. of 10 per cent, hydrochloric 
acid with sodium carbonate. 

Table III. shows the reducing power of furfural at various concentrations in 
presence of 8 grms. of sodium chloride. The weights of cuprous oxide given in 
column 2 are those found less 10*5 mgrms., the correction required under these 
conditions (see Table I.). The weights of copper given in column 3 ( a ) are those 
found less 9*3 mgrms., the correction required. The weights of copper given in 
column 3 (5) are calculated from the weights of cuprous oxide given in column 2. 
Here again the reducing power of the furfural is not independent of the 
concentration. 
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Table III. 


1. 

2. 

3. 

4. 



Weight of Copper (corrected)— 


Weight of 

Weight of Cuprous 
Oxide (corrected); 
Mgrms. 



Katio Funural . 
Copper 

Furfural employed: 
Grm. 

(a) 

(i) 



Mgrms. found. 

Mgrms. calculated. 



29-3 

25-6 

26-0 


0-0100 

28-7 

25-4 

25-5 

0-399 


27-0 

23-6 

24 0 



58-1 

50-9 

51-6 


0-0200 

56-3 

49-2 

50-0 

0-894 


58-7 

52-1 

51-0 



. 82-5 

72-5 

73-3 


0-0300 

81-9 

720 

72-7 

0-418 


80-7 

71-4 

71-7 



103-4 

91-6 

91-8 


0-0400 

106-9 

95-4 

94-9 

0-429 


104-8 

. 93-0 

92-1 



125-9 


111-8 


0-0500 

127-2 

112-9 

113-9 

0-445 


196-5 

nn-7 

119,-a 



It is evident from a comparison of Tables II. and III. that the reducing power 
of the furfural per $e is independent of the presence of salt— Le ., the weight of 
cuprous oxide obtained by the action of a given weight of furfural on Fehling’s 
solution in presence or absence of salt, less the weight of cuprous oxide obtained 
in a blank experiment with the same quantity of sodium chloride, is constant. The 
values given in Tables II. and III. being, therefore, practically the same, they have 
been employed in plotting the curve shown below; the points indicated by the small 
circles represent the mean weights of cuprous oxide from Table II., whilst those 
indicated by the crosses represent the mean weights of cuprous oxide from Table III. 
The values given in Table TV. have been taken from the curve. By means of 
Tables I. and IV. the quantity of furfural corresponding to the weight of cuprous 
oxide obtained by the above-described method may be found. We have confirmed 
Flohil’s statement that the unreduced copper in the liquid after boiling may be 
determined by SchoorPs iodometric method (loc. cit.). For this purpose the contents 
of the flask are cooled in running water, treated with 10 c.c. of a 20 per cent, 
solution of potassium iodide and 10 c.c. of a 25 per cent, solution of sulphuric acid 





Mgr ms. of Furfural 
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(1*5 parts of concentrated acid to 8*5 parts of water by volume), and then titrated 
with yW thiosulphate solution. 



Table IY. 


Weight of Furfural: 
Gnu. 


Weight of Cuprous 
Oxide (corrected): 
Mgnns. 


Weight of Copper 
(corrected): 
Mgrms. 


Ratio 


Furfural 


Copper 
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Discussion. 

The Chairman (Mr. Ling) remarked that the estimation of furfural was of 
great importance in the estimation of pentoses and pentosans, and two methods had 
hitherto been available, the furfural being estimated in the one case as phenyl 
hydrazide, and in the other as phloroglucide. Both of these methods emanated 
from Professor Tollens. The estimation as phenyl hydrazide was very uncertain in 
its results, and the phloroglucide method was more satisfactory, but phloroglucinol 
was a somewhat expensive substance. He had tried the copper-reduction method 
some years ago, but had not been successful with it. He had applied it in what 
seemed to him to be a rational manner, by adding an excess of Fehling’s solution 
and heating the mixture in a closed vessel for a certain time in the water-bath. 
About twelve months ago, however, Flohil had found it possible to obtain much 
better results by using a reflux condenser, and it was at his (Mr. Ling’s) suggestion 
that the present authors undertook the revision of Flohil’s results under the Society’s 
Research Scheme; and having seen their experiments and read their paper, he 
must say that he considered their investigation to be an ideal one from the point 
of view of the Research Scheme. Such a method had been much needed, and, as the 
result of Messrs. Eynon and Lane’s work, it was rendered quite as satisfactory as 
the phloroglucinol method, whilst it had the additional advantage of being more 
expeditious, 

Mr. A. E. Parkes asked whether it would be possible to apply this method to 
the determination of furfural in spirits. 

The Chairman observed that, the method being a reduction method, could not 
be used in the case of spirits, which contained other reducing substances as well as 
furfural. 

Dr. Schidrowitz remarked that some ten years ago Dr. Hewitt had tried a 
method of this kind for the estimation of aldehydes in spirits, but had found it to be 
inapplicable owing to the smallness of the quantities of aldehydes that were present. 

Mr. A. Chaston Chatman asked at what degrees of furfural concentration the 
respective ratios of 0*376 : 1 and 0*450 : 1 were obtained. 

Mr. W. Bacon asked what were the limits of concentration most applicable to 
this process. 

Mr. Eynon, in reply, said that the ratio of 0*376 : 1 was obtained at a furfural 
concentration of 0*01 grm. in the reaction mixture, and that of 0*450 : 1 at a 
concentration of 0*05 grm. The quantity of furfural present must be within the 
limits of 0*01 and 0*05 grm., unless a larger quantity of Fehling’s solution be taken, 
and then, of course, the tables they had given would not apply. 


& ❖ & & $ 
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COMPOSITION OF AUSTRALIAN (VICTORIAN) MILK. 

By E. HOLL MILLER. 

(Read at the Meeting, December 6, 1911.) 

The average composition of 11,140 samples of milk from farms, analysed in the 
Anglo-Anstralian Milk-Preserving Company’s laboratory during the year September, 
1909, to August, 1910, inclusive, is given in the following table. The period chosen is 
one complete year; spring embraces the months September to November, summer 
December to February, autumn March to May, and winter June to August. 


Morning Milk. 5 Evening Milk. j Mean. ! Approxi- 

_ _ __ ,_jmate Corre- 



Sp. Gr. 

Total 

Solids. 

Fat. 

Solids- 

not- 

Fat. 

S P- Sr ' | Solide. 

■Fat. 

Solids- 

not- 

Fat. 

Sp. Gr. 

Total 

Solids. 

Fat. 

S*lids- 

not- 

Fat. 

sponding 

English 

Month. 

1909. 

September 

1*0325 

% 

12-94 

/c 

3*90 

% 

9*04 

4 % 

1*0323 ; 13*33 

% 

4-16 

0 / 

/c 

9*17 

1*0326 

«/ 

/a 

13 T3 

Jo 

4*03 

% 

9-10 

Februaiy. 

October... 

1*0319 

12*74 

3*S6 

8-S8 

1*0326 '13*07 

3*99 

9*08 

1*0322 

12*90 

3*92 

8*98 

March. 

November 

1*0315 

12-71 

3*92 

8*79 

1*0320 i 12*90 

3-97 

8*93 ! 1*0317 

12*S0 

3*94 

8*86 

April. 

December 

1-029S 

12*40 

4*01 

8*39 

1*0302 j 12*58 

4*0S 

8*50 

1*0300 

12*49 

4*04 

8*44 

May. 

1910. 












January... 

1*0270 

11*71 

4*02 

7*69 

1*0270 : 11*72 

4*03 

7-69 

1*0270 

11*71 

4*02 

7*69 

June. 

February 

1*0231 

12*02 

4*05 

7*97 | 

1-02S3 I 12*03 

4*02 

8*01 

1-02S2 

12*02 

4*03 

7*99 

July. 

March "... 

1*0305 

12*74 

4*15 

8*59 ! 

1*0307 12*SS 

4*23 

8-65 

1*0306 

12-81 

4*19 

8*62 

August. 

April 

1*0306 

13*14 

4*46 

S*6S i 

1*0307 ; 13*46 

4*71 | 

8*75 

1*0306 

13*30 

4*58 

8*72 

September. 

May 

1*0303 

13*02 

4*43 

8*59 ! 

1*0308 : 13*37 

4*61 

S*76 

1*0305 

13*19 

4*52 

8*66 

October. 

June 

1*0309 

1*2*84 

4*15 

! 8*69 

j 1*0314 i 13*2S 

4*41 

8*87 

X-03ll 

13*06 

4*28 

S*78 

November, 

July 

1*0312 

12*74 

4*00 

8*74 

| 1*0318 13*31 

i 4*35 

8*96 

1*0315 

12*90 

4*17 ! 

8*73 

December. 

August ... 

1*0303 

1*2*39 

3*90 

8*49 

1*0310 1 12*97 

4*24 

8*73 

1*0306 

12-6S 

4*07 

8*61 

j January. 

Average ... 

1*0304 

j 12*62 

i 

i 

j 4*07 

1 

1 

; 8*55 

! 

1*0310 12*96 

i 

j 4*23 

8*70 

! 

1-0307 

12*79 

4T5 

S*62 

i ■ 



It will be noticed that the poorest milk occurs in the month of January, which 
month approximates to the English month of June. The average difference between 
morning and evening fat is 0*16 per cent. This figure is lower than that given by 
Richmond for English milk—viz., 0*35 per cent. 

It will be noticed that the evening milk is the richer in fat, while the sp. gr. of 
the morning’s milk is lower than that of the evening’s milk. With English milk the 
sp. gr. of the morning’s milk is generally higher than that of the evening’s milk. 

On comparing the mean average composition with that given by Richmond 
(“ Dairy Chemistry ”) for English milk, the sp. gr. is found to be lower, and the 
fat higher. 

The lowness of sp. gr. for the months of December, January, and February, is 
ascribed to a flush of green herbage caused by copious rains. 

Aldehyde Figure .—The aldehyde figure of a considerable number of the above 
samples has been found to average 18*5° using strontia, and 17° using soda. 
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This is a ratio of approximately 1*1, and corresponds with the results of Richmond 
and Miller (Analyst, 1906, 31, 924). 

The ratio ^ as been to be 0*173 (using strontia), the figure given 

by Richmond (Analyst, 1911, 36, 9) being 0*170. 

It was found that milk curdles on boiling when it had developed an acidity of 
13° above its normal acidity. This figure is in accordance with that given by 
Harrison and Richmond (Analyst, 1900, 25, 116). 

The following curve graphically illustrates the souring of milk: 



Time (Houbs). 


It will be noticed that there is the usual break in the curve, occurring at 45° and 
corresponding to the acidity at which the micro-organisms cease to increase. 

Acidity .—The average normal acidity was found to be 18°. 

Ask .—The percentage of ash determined from a considerable number of samples 
was found to average 0*72 per cent. 

01, CaO, and Pg0 5 .—The average percentage of these constituents was found to 
be as follows: Cl, 0*08 per cent.; CaO, 0*18 per cent.; P 2 Q 5 , 0*21 per cent. 

A sample of tinned sterilised milk of German origin, imported into Java, gave 
the following results on analysis: 


Sp. gr. 

... 1-0325 

Acidity 

... 23° 

Total solids 

... 12*21 per cent. Aldehyde figure 

21° (strontia) 

Rat (Gottleib) ... 

... 3-21 

” Eatio P rofcein 

... 0-171 

Ash 

... 0-72 

„ aldehyde 

Solids-not-fat ... 

... 9-00 

„ Chlorine 

... 0-090 

Protein (N x 6*38) 

... 3-60 

„ CaO 

... 0-160 

Lactose. 

... 4-68 


... 0-230 
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COMPOSITION OF AUSTRALIAN SWEETENED CONDENSED MILK* 

By E. HOLL MILLER. 

{Bead at the Meeting , December 6, 1911.) 

The following two tables give the composition of samples of fire different brands of 
sweetened condensed milk purchased in Yietoria, and six purchased in New South 
Wales. 

These figures are of some interest, as all the milks were manufactured in 
Australia. 

Table I. 

Purchased in Yietoria . 



Brand 
No. 1. 

Brand 
No. 2. 

Brand 
No. 3. 

Brand No. 4. 

Brand No. 5. 

Sample a. 

Sample b. 

Sample a. 

Sample 6. 

Sample c. 

Total solids 

72*18 

72*96 

73*740 

76*80 

76*24 

75*00 

74*99 

74*74 

Eat . 

10*03 

11*41 

10-S00 

10*50 

10*63 

10*11 

10*27 

9*61 

Ash . 

1*91 

! 1*90 

1*870 

2*04 

2*01 

1*93 

1*90 

1*94 

Solids-not-fat ... 

62*15 

61*55 

61*9401 

66*30 

65*61 

64-89 

64*72 

65*13 

Protein (N x 6*38) 

9*68 

9*20 

9*300 

9*69 

10*12 

9*69 

9*00 

9*05 

Total sugars 

50*56 

50*45 

50*700 

54*59 

53*48 

53*27 

53*82 

54*14 

Chlorine 

0*19 

! 0*18 

0*188 

0*18 

0*24 

0*23 

0*22 

0*23 

Acidity. 

43*8° 

51° 

| 46*9° 

48*6° 

49*4° 

46*5° 

45*5° 

45*6° 


Table II. 

Purchased in New South Wales . 



Brand 
No. 1. 

Brand 

No. 2. 

Brand 
No. 3. 

Brand 
No. 4. 

Brand 
No. 5. 

Brand 

No. 6. 

Total solids 

75-87 

• 67-53 

76-14 

74-77 

71-38 

75-87 

Eat. 

10-68 

9*41 

9*28 

9-81 

9*93 

9*05 

Ash. 

2*10 

1*82 

211 

1-82 

1*84 

2*10 

Solids-not-fat 

1 65*19 

58*12 

66*86 

64-96 

61*45 

66*82 

Protein (N x6*38)... 

10*25 

914 

9*84 

8-95 

9*39 

9*10 

Total sugars 

52*84 

4716 

59*91 

54-19 

50*22 

55*62 

Chlorine . 

0*36 

0*20 

0*21 

019 

0*19 

0*24 

Acidity . 

51° 

56*8° 

51*84° 

44-64° 

50*05° 

49*75° 


For analysis the whole of the contents of the tin were turned out into a basin 
and thoroughly mixed, and the portions required were taken frpm the mixed sample. 
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The fat was estimated by Richmond’s modification of the Rose-Gottleib method. 

Other constituents were estimated in the usual manner. 

Tyrosin was detected in all the above samples with the exception of Nos. 1 
and 3, Table I. 

I have found that tyrosin makes its appearance in sweetened condensed milk 
between the end of the third and fourth month after manufacture. Samples six 
months old show distinct crystalline tufts of tyrosin, which can generally be detected 
on the first slide prepared, when examined under the microscope with a one-sixth 
inch objective. 

Samples twelve months old show fairly large round crystalline feathery tufts. 
These tufts of crystals all approximate to the same size in the same tin of milk, and 
the size and number of them form a fairly good criterion of the age of the sample. 


* & $ $ * 

THE ALDEHYDE FIGURE OF BUTTER. 

By E. HOLL MILLER. 

(Bead at the Meeting , December 6, 1911.) 

It has been pointed out by Steinegger that formaldehyde combines with milk 

NCH 

proteins to form additive compounds, probably of the type ^<qooH j an 

increase in the acidity of the milk, which is proportional to the total nitrogen 
present. Steinegger’s method has been modified by Richmond and Miller (chiefly 
by substituting the use of strontia for soda), who have shown that under their 
conditions the method is a rapid and approximately accurate one for estimating the 
percentage of proteins in milk; and it has been further shown by Richmond (Analyst, 
1911, 36, 9) that the degree of accuracy of the determination is of the same order as 
the Gerber method for the estimation of fat. 

A number of experiments have been carried out in order to determine whether 
use could be made of this method to estimate with a fair degree of accuracy the pro¬ 
teins in butter, as it was recognised that a rapid method for such would be of 
considerable value in butter-factory routine analysis. 

The following procedure was found to be the best for carrying out the determina¬ 
tion : Approximately 10 grms. of butter are weighed into a tared beaker, which is 
placed in a water-bath at 60° to 70° C., until the butter is completely melted. 
Twenty-five c.c. of water at about 65° C. are added, and followed by 1 c.c. of 
a 0*5 per cent, solution of phenolphthalein. The contents are well agitated. 
Approximately ^ alkali is then run in until a faint permanent pink tint is 
formed. If it is found that the end point is masked by the yellow colour of the 
butter-fat, the contents of the beaker should be allowed to settle, and the bottom 
aqueous layer observed, and the addition of alkali continued until the pink tint is 
obtained. Five c.c. of strong formaldehyde solution are next added, and the contents 
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of the beaker well agitated; ^ strontia is then run in until the pink tint is again 
produced in the aqueous portion. 

The number of e.c. of alkali used in the second titration, less the amount 
equivalent to the acidity of the formaldehyde solution added, is proportional to the 
protein present. One c.c. of strontia is equivalent to 0*01355 grm. of protein 
nitrogen, assuming the proportion of casein to albumin to be 7 to 1 (Richmond and 
Miller, Analyst, 1906, 31, 224). 

Thus, when 10 grms. of butter are taken, the number of degrees of acidity pro¬ 
duced when multiplied by 0*170 gives the percentage of protein. 

The following are some of the results obtained: 


Salted Butter One Month Old, prepared from Ripened Cream. 


Aldehyde 
Figure, °. 

1 

rotein (Kjeldahl, 
x 6’38) per Cent. 

„ J . Protein 

Ratl ° Aldehyde. 

Protein calculated, 

0 Aldehyde x 0*170. 

Difference. 

3-50 

0-620 

0-177 

0-595 

-0-025 

3-00 

0-495 

0-165 

0-510 

+ 0*015 

4-00 

0-690 

0-172 

0-680 

-0*010 

3*50 

0-600 

0-171 

0-595 

-0*005 

5-00 

0-860 

0-172 

0-850 

-0*010 

4-13 

0-720 

0-174 

0-700 

+ 0*020 


rfc A 

TjT Tjy zjp w tj? 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Estimation of Water in Butter. A. C. D. Rivett. ( Chem . News, 1911, 
104,261-263.)—The author employs the calcium carbide method, and determines the 
loss of acetylene by weighing, thus arriving at the amount of water present in the 
sample. A special form of apparatus is employed, in which a known weight of the 
butter in a lower chamber can be heated, in the weighed apparatus, after allowing it 
to become mixed with a quantity of calcium carbide placed in an adjacent chamber. 
The acetylene passes through a tower of glass-wool mixed with carbide, which traps 
any moisture, and is finally swept out of the apparatus by means of a current of 
dried air. Experiments show that 0*696 grm. of acetylene represents 1 grm. of water 
(theory=0-722 grm. C 2 H 2 ), and the calculation is made on this basis. The butter 
and carbide mixture should be heated with the direct flame to a temperature similar 
to that ordinarily reached in the direct heating method. The results are usually 
0*2 to 0*3 per cent, lower than by the last-named method, in which probably volatile 
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matter other than water-vapour escapes during heating. The method of heating 
butter with alcohol at 100° C. to expel the water gives results about 0*1 per cent, 
higher than the carbide method. A. E. T. 

Influence of Certain Preservatives on the Keeping* Properties and 
Composition of Butter. K. Fischer and 0. Greunert. (Zeitsch. UntersucK 
Nahr. Genu&sm 1911, 22 , 553-582.) —Parallel experiments carried out on the effect 
of various substances on the preservation of butter and margarine showed that 
benzoic acid, salicylic acid, and boric acid, failed to prevent the butter and margarine 
from becoming rancid after the lapse of a short time, even when added in quantities 
up to 1 per cent. On the other hand, butters and margarine containing 3 per cent, 
of common salt remained fresh as regards taste and odour for from two to three 
months. The changes taking place in the butter and margarine containing the first- 
mentioned substances were due to decomposition of the glycerides and the proteins ; 
this decomposition was not decreased proportionally to the quantities of the 
preservative substances added. W. P. S. 

Estimation of Cocoa-Husks in Cocoa. C. Ulrich. (Arch. Pharm 1911, 
249 , 524-597.) —Analyses of many samples of the different kinds of cocoa upon the 
market are given, and the methods of estimating cocoa-husk are critically examined 
(c/. Analyst, 1909, 34 , 134). The iodine value of the fat of the roasted beans 
examined ranged from 32*20 to 35*6 (mean, 34*1), whilst in the case of unroasted 
beans the limits were 34*7 to 86*5 (mean, 35*5). Prochnow (Dissertation) confirmed 
the results of Welmans ( Z . offent Ghem. y 1901, 7, 500), that the fat from the shells 
had a considerably higher iodine value (43*2 to 46*2 for six samples) than the bean 
fat; but the author has obtained lower values than these— 34*8 to 37*9 (mean, 36*3) 
for the fat from roasted shells, and 36 to 38 (mean, 37*3) for the fat from unroasted 
shells. Hence it is not possible to detect the presence of even 30 per cent, of husks* 
as claimed by Welmans, by means of the increase in the iodine value of the fat. 
With regard to the elutriation method of separating the husk, devised by Pilsinger 
and Drawe (Analyst, 1903, 28, 216), the author’s experiments indicate that as little 
as 7*5 per cent, of added husk may be detected and estimated in normal cocoa 
(30 per cent, of fat and moisture), provided that the husk is present in a very finely 
powdered condition, and that the factor (for the loss) of 1*43 proposed by Drawe be 
increased to 1*72. Estimation of the amount of crude fibre by the method of Konig 
(Analyst, 1898,23, 47), and the modification of Matthes and Muller (Analyst, 1906* 
31 , 362), gave the following results with eight different kinds of cocoa: Boasted 
kernels 5*79 to 7*9, and roasted husks 13'5 to 17*7 per cent., calculated on the fat- 
free substance. The method would not enable a smaller quantity than 27*5 per cent* 
of husks to be detected. In like manner, estimation of the pentosans (see Hehner 
and Skertchley, Analyst, 1899, 24 , 178) is only of value in the case of mixtures 
containing more than 25 per cent, of husk. The following new method, based on the 
precipitation of cocoa-red by means of ferric chloride from an acetic acid extract 
of the cocoa, is claimed to detec with certainty the addition of 10 per cent, and 
upwards of cocoa-husks to a normal cocoa: One grin, of the finely-powdered, 
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anhydrous, fat-free sample is boiled for three hours beneath a reflux condenser with 
120 c.c. of pure 50 per cent, acetic acid, after which the contents of the flask are 
•cooled, made up to 150 c.c., well shaken, and allowed to stand for at least twelve 
hours. The liquid is then filtered, and 135 c.c. of the filtrate are treated with 5 c.c. 
of concentrated hydrochloric acid and 20 c.c. of 20 per cent, ferric chloride solution, 
then boiled for ten minutes under a reflux condenser, rapidly cooled, and transferred 
to a beaker. After standing for at least six hours, the precipitate is collected upon a 
•dried tared filter, washed until the washings are free from iron, dried for six hours at 
105° C., and weighed. The following results, calculated upon the anhydrous and 
fat-free cocoa-beans and upon the original air-dried material, were thus obtained: 



Roasted Beans. 

Raw Beans. 

Cocoa. 


Ferric Chloride Precipitate. 


Ferric Chloride Precipitate. 











tions. 



On 

tions. 



On 



Extremes. 

Mean, 

Original 


Extremes. 

Mean. 

Original 





Material. 




Material. 



Per Cent. 

Per Cent. 

Per Cent 


Per Cent. 

Per Cent. 

Per Cent. 

Accra. 

6 

13*07—13-69 

13*52 

6*34 

3 

14*56—15*07 

14-82 

6*29 

Ariba. 

18 

12*77—13*97 

13*50 

6*99 

3 

12*22—12*56 

12-82 

5*84 

Bahia. 

14 

10*71—12*49 

11*39 

5*47 

3 

12*13—12*73 

12*40 

5-59 

Ceylon 

6 

13*67—13*89 

13*79 

6-45 

— 

— 

- 

— 

Guayaquil 

12 

15*13—16*82 

13*11 

7*4S 

3 

16*44—17*08 

16-6? 

7*31 

Samoa 

12 

13*S2—14*84 

14*34 

6*69 

3 

j 14*80—15*0 

14-90 i 

6*49 

St. Thome ... 

18 

13*11—14*27 

13*75 

6 *12 

— 

— 


— 

Trinidad 

12 

13*51—14*56 

14*11 

6*14 

3 

| 13*11—13*36 

13-26 

5*91 

Mixture of all 

7 

1302—13*78 

13-51 

5-81 

1 

i 14*33 

! 

14-33 

6*33 


Extracts of the husks gave no precipitate under the same conditions, whilst 
mixtures of the different kinds of cocoa with 10 per cent, of husks gave results 
corresponding within 0*9 per cent, of the calculated smaller amounts of precipitate. 
Bahia and Guayaquil cocoa thus give results deviating considerably from those of 
the other kinds of cocoa, but it is pointed out that, in practice, commercial (normal) 
cocoa usually consists of a mixture of two or more brands, and that in the case of 
such mixtures the method will readily detect 10 per cent, of husks. If the cocoa 
is known to be a Bahia product alone, the amount of the precipitate must be as low 
as 9*68 per cent, before the presence of 10 per cent, of husk is indicated. In like 
manner, in the case of Guayaquil cocoa it is also necessary to know the brand, since 
otherwise a precipitate of 13*70 per cent., as obtained from a mixture of that cocoa 
with 10 per cent, of husks, would indicate a pure sample. Not until as much as 
21 per cent, of husks has been added to Guayaquil cocoa does the iron method 
give a value of 11*28, which in the case of a normal cocoa would indicate the presence 
of 10 per cent, of husk. C. ~A. M. 

Composition of Honey from Various Countries. X Lendrich and 
F. E. Nottbohm. (Zeiisch. Untersuch. Nahr. Genussm. t 1911, 22, 633-643.)— 
The following average results were obtained on the analysis of sixty-three samples 
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of honey imported into Germany, the samples being taken either from the packages 
in the holds of the vessels or in the Customs warehouses: 


Country of Origin. 

Water. 

Ash. 

Sodium 

Chloride. 

Aeidity 

c o . 0.4 

Alkali per 
100 Orms.) 

Invert 

Sugar. 

Sucrose. 

Non- 

Sugars. 

Proteins 

(NX6-25). 


Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

! 

Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

France (2 samples) 

19*81 

0-30 

— 

3-50 

75*86 

0*15 

4-18 

0-58 

Italy (1 sample) ... 

17*20 

0*06 

0*02 

1-80 

76*62 

3*19 

2*99 

0*21 

Hawaii (8 samples) 
California (8 

16*51 

0*53 

0-38 

0*86 

80-18 

1-76 

1*51 

0*17 

samples). 

17-37 

0-22 

— 

2-39 

74*15 

2*46 

6-03 

0-28 

Mexico (4 samples) 

19*62 

0-19 

— 

2*50 

72*81 

1*59 

5-97 

0-46 

Jamaica (9 samples) 

19*87 

0-30 

— 

2-69 

74*25 

1*52 

4-85 

0-50 

Hayti (2 samples) 
St. Domingo (5 

19*98 

0-25 

— 

2*70 

73*58 

1*49 

4-96 

0-39 

samples). 

18*64 

0-45 

— 

2*08 

3*85 

1*29 

6-25 

0-43 

Peru (7 samples) ... 

19*24 

0-39 

— 

2*86 

76*45 

1*22 

3-08 

0-40 

Chili (14 samples) 

17*84 

0-20 

_ 

2*83 

76*43 

1*41 

4-32 

0-50 

Australia (4 samples) 
All samples : 

15*32 

0-32 

**_ 

1*13 

75*47 

0*22 

6-98 

0-28 

Minimum 

14*59 

0-05 

0*02 

0*60 

69*60 

0*04 

0-94 

0-12 

Maximum 

21*34 

0-63 

0-42 

5*90 

81*56 

5*36 

8-86 

1-07 

Average. 

18*26 

0-29 

— 

2*30 

75*42 

1*48 

4-65 

0-38 


Only one of the samples yielded a positive reaction with Fiehe’s test. This 
sample contained no diastase, was dark brown in colour, and had evidently been 
overheated in manufacture. W. P. S. 


Bassia Kernels and Fats. (Bull Imp. Inst , 1911, 9, 228-236.)—The seeds 
come into the market under the name of “ mowra ” and “ illipe ” seeds. The following 
table shows the constants of the fats from some authentic samples: 



Bassia 

Bassia ■ 

Bassia 

Bassia 


Laiifolia. 

Longifolia . 

Butyracea. 

Longifolia . 


From 

Fat pre¬ 

Fat from 
Madras, 

From 

From 

Gonda, 

From 

Gonda, 

Sample of 
“ Mee Oil ” 


Nagpur, 

India. 

pared in 
India. 

prepared 

Madras. 

Untted 

prepared 

as received 


in India. 


Provinces. 

in India. 

from Ceylon. 

Yield of fat per cent, from kernels... 

46 



57 *S 

61*2 



o . 100° C. 

SP - ^ St 15'5° C. . 

0*S57 

0*870 

0*864 

0*861 

0*856 

0*862 

0*861 

Acid value . 

— 

20*0 

5*0 

19*7 

59*6 

20*7 

25*7 

Saponification value. 

189*3 

| 194*4 

198*2 

195*3 

! 200*0 

195*3 

191*5 

Iodine value, per cent. 

57*6 

76*8 

60*0 

60*0 

39*6 

42*7 

61*2 

Hehner value, per cent. . 

94*2 

| 86*7 

87*4 

95*5 

96*6 

i 94*6 

— 

Reiehert-Meissl value . 

0*2 

1*0 

3*6 

2*35 

nil 

4*3 

— ■ 

Unsaponifiable matter, per cent. ... 

2*0 

1*7 

2*1 

1*4 

2*2 

2*8 

. — 

Titer test, ° C. . 

43*2 

36*0 

36*0 

45*0 

51*5 

4S*2 

40*2 










FOOD AND DKUGS ANALYSIS 


55 


The fat from B . butyracea is harder and whiter than that from the other 
two species, 'but it is not exported, the available supply being consumed locally. 
Bassia kernels at present are chiefly crushed in France and Germany, since in 
England the expressed cake is considered poisonous for cattle. It has been shown 
(Bio-Chemical J 1910, 93) that such cake contains a saponin-like glucoside with 
marked physiological activity when subcutaneously injected, but apparently without 
action when fed to cattle. H. F. E. H. 

Characteristics of Palm Oil from Different Varieties of Palm* A. 
Hebert* (Bull. Soc . Chim. s 1911, [iv.], 9, 1083-1085.)—The samples of palm oil 
examined were extracted by means of petroleum spirit from the fruit of palm-trees 
grown in Dahomey. All the fats are used by the natives as food, with the exception 
of that obtained from the variety repanda , which is reputed to cause headache and 
sickness. The yields and analytical values were as follows : 


Fat of Elceis Guineensis. 




Sub-species E. Eigreseens. 


Sub-species 

E. Virescens, 

Com¬ 
mercial 
Palm Oil. 

' 

Variety 

Communis, 

Variety Vulgaris, 

■“Is 

Variety Pisifera. 

Variety 

Repanda. 

Variety 
GraeilU 
n ux. 

Oil from pulp, per 










cent. 

41*0 

43-0 

47-0 

52*0 

59*0 

60*0 

63*0 

52*0 


Oil from whole 










fruit, per cent. 

22*0 

21-0 

29*0 

16*0 

42*0 

56*0 

32*0 

30*0 

_ 

Melting-point of 










fat, • O. 

42*0 

42*0 

43*0 

44*0 

45*0 

44*0 

43*0 

42*0 

— 

Sp. gr. at melting- 










point . 

Saponification 

0*882 j 

0*881 

0*888 

0*892 

0*891 

0*889 

0*884 

0*889 

0*945 at 
i5° a 

value. 

201*0 

201-0 

196*0 

196*0 

197-0 

210*0 

196*0 

198*0 

202*0 

Reichert value ... 

0*8 

0*8 

G*S 

0*9 

1*3 

1*1 

0*8 

1*1 

0*5 

Iodine value ... 

43*8 

48*0 

52*2 

52*2 

50*2 

45*6 

52*1 

55*6 

52*0 

Hehner value ... 
Melting-point of 

98*0 

96*2 

96*2 

98*1 

97-7 

97*8 

95*0 

97*7 

95*0 

fatty acids, ° C. 

46*0 

48*0 

48*0 

48*0 

47-0 

46*5 

44*0 

44*0 

47*0 


C. A. M. 


Analysis of Mustard Flour. A. Domerg’ue. (/. JPharm. Chim 1911 [vii.], 4, 
494-496.)—In estimating the proportion of essential oil in mustard flour it is necessary 
to prevent the distilling vapours coming into contact with rubber connections. For 
this purpose the author employs an apparatus in which one end of the condenser is 
connected with the flask by means of a ground-in stopper, whilst the other end is 
bent downwards at a right angle into a graduated cylinder. From 60 to 65 c.c. of 
the distillate are collected as described by Lenormand, after which 20 c.c. of silver 
nitrate solution are added, the volume made up to 100 e.e. and the estimation 
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completed. The proportions of essential oil most usually found in. commercial 
samples of mustard flour are from 0*2 to 0*9 per cent. The Prench Codex specifies 
0*70 per cent, as the minimum for black mustard seed. C. A. M. 

Composition of Capsicum (Cayenne Pepper). A. von Sigmond and 
M. Vuk. (Zeitsch. Untersuoh. Nahr. Grmussm ., 1911, 22, 599-605.)—Analyses of 
twenty-five samples of Hungarian capsicum yielded the following results: Pericarp : 
water, 16*6; ether extract (on the dry substance), 14*6 to 15*0 per cent.; iodine value of 
the oil, 134. Seeds: water, 6*0; ether extract, 31*8 to 32*4 per cent.; iodine value of 
the oil, 140. Green Portions (stalks, etc.): water, 9*1; ether extract, 2*5 to 2*6 per 
cent.; iodine value of the oil, 110*0 to 112*6. Analyses are also given of specimens 
of Turkish, Spanish, Japanese, and Indian capsicums; the quantities of the various 
constituents varied considerably, the ether extract rangingfrom 9*2 to 10*47 per cent., 
and the ash from 8*19 to 9*46 per cent, for the fruit free from seeds, whilst samples 
of ground capsicums yielded from 15*5 to 22*08 per cent, of ether extract and from 
5*63 to 9*86 per cent, of ash. As regards the detection of added oil in ground 
capsicums, the author is of opinion that this cannot be done by taking the iodine 
value of the oil extracted from a sample. As this added oil would remain on the 
outer portions of the particles constituting the powder, whilst the natural oil would 
be still partly enclosed in the cellular tissue, it might be possible to separate the 
added oil by shaking with water, and the authors are carrying out experiments in this 
direction. It is pointed out that the United States regulations require that ground 
capsicums, excluding seeds, shall yield not less than 15 per cent, of ether extract; 
this portion of the fruit, however, according to the authors’ analyses, contains only 
14*5 per cent, of ether-soluble substances. W. P. S. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Antiseptic Effect of Creosote Oil and Other Oils used for Preserving 
Timber. J. M. Weiss. (J. Soc t Chem. Ind ., 1911, 30, 1348-1353.)—The author has 
investigated the behaviour of pure cultures of B . sub tills, Sacch . glutinis , and 
Penidllium sp., all of which can grow on moist sterile wood towards three classes of 
antiseptics: (1) Oils prepared in the laboratory, mostly separated creosote oil with 
varying proportions of filtered tar or tar acids added; (2) pure substances such as 
phenol, cresol, naphthalene, anthracene, quinoline, and paraffin; and (3) commercial 
creosoting oils. In no case was the antiseptic used in higher proportion than 10 per 
cent, in the medium, the lowest dilution being 0*05 per cent. A culture medium 
composed of Liebig's extract, peptone, sodium chloride, maltose, lactose, dextrose, 
and calcium nitrate in agar was used. The author's conclusions are as follows: 
(1) The neutral oils of creosote are strong antiseptics; (2) the middle fraction of these 
neutral oils, boiling from 235° to 270° O,, is the strongest: the higher boiling oils are 
considerably weaker, the lower oils slightly so; (8) coal-tar bases having high 
boiling-points are strong antiseptics; (4) coal-tar acids are very strong antiseptics, 
rising in efficiency with the boiling-point; (5) the solid hydrocarbons, naphthalene 
and anthracene, have low antiseptic values; (6) the addition of filtered tar in 
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moderate amounts to creosote does not materially reduce its antiseptic value; 
(7) paraffin has no antiseptic value; (S) producer gas-tar distillates have lower 
antiseptic value and are decidedly inferior to the neutral coal-tar oils; (9) coal-tar 
creosote is greatly superior as an antiseptic preservative to producer gas-tar distillates 
and petroleum residues. H. P. E. H. 

Use of Charcoal as a Clarifying Agent in the Estimation of Sugar in 
Urine, A. C. Andersen. ( Biochem . Zeitsch 1911, 37, 262-265.)—The results of 
a number of experiments carried out by the author show that the addition of hydro¬ 
chloric acid, as recommended by Bang and Bohmannsson (Analyst, 1910, 35, 70), 
does not prevent the absorption of sugar by blood-charcoal when the latter is 
employed for clarifying and decolorising urine. When bone - charcoal is used 
but little absorption takes place, the quantities of sugar found being practically 
identical with those obtained by using lead acetate or mercuric nitrate as clarifying 
agents; bone-charcoal, however, decreases the reducing power of normal urine to 
a less extent than does blood-chareoaL More satisfactory results are obtained 
if 50 per cent, acetic acid be employed in place of hydrochloric acid, as the absorption 
of the sugar by either bone or blood charcoal is almost entirely prevented. Eorty c.e. 
of the urine should be treated with 10 c.c. of 50 per cent, acetic acid and 4 grms. of 
powdered blood-charcoal, shaken for ten minutes, and then filtered. W. P. S. 

Observations on the Assay of Digestive Enzymes. H. T.. Graber. 
(/. Ind. Eng. Chem 1911, 3, 919-921.)—According to the U.S. Pharmacopoeia, the 
activity of pepsin preparations is to be tested on “ fresh eggs,” but the author has 
found that the digestibility of egg albumin varies considerably according to the age 
of the egg. The albumin of an egg twenty-four hours old is not in a readily digestible 
condition, and the maximum condition of digestibility by pepsin is only reached 
when the egg is five to seven days old; after this the digestibility decreases, and 
about the tenth day it becomes the same as it was on the second day. It is 
advisable to retain a sample of pepsin standardised against eggs of known ages, and 
to use the same for control purposes in future work. In digestion experiments with 
pepsin extremely small variations in acidity cause large differences in the results. 
In testing the diastatic activity of pancreatin, various kinds of starch show very 
different results—for instance, a sample of pancreatin may show an activity towards 
potato starch one-third greater than towards maize starch. In testing papain, finely- 
minced raw beef-steak should be used; the enzyme does not dissolve cooked beef. 
Ten grms. of minced beef, 0*325 grm. of papain, and S5 c.c. of 0*3 per cent, hydro¬ 
chloric acid, are digested at 52° G. for six hours; the undigested residue, after 
settling in a measuring-tube for three-quarters of an hour, should not amount to 
more than 2 c.c. The coagulating power of rennet is influenced by the condition 
of the milk and its chemical composition, particularly the proportion of calcium salts; 
also the manner of mixing the rennet with the milk, the kind of cows from which 
the milk was taken, and, lastly, the temperature at which the milk was kept before 
and during the test. The milk should not be stirred, but the rennet should be mixed 
by pouring from one vessel to another. J. F. B. 



58 


ABSTRACTS OF CHEMICAL PARERS 


Diastatic Power of Malt. C. G. Matthews and F.. E. Lott* (<L Inst. 
Brew., 1911, 17, 688-642.)-—The Linfener process for estimating diastase measures 
only the saccharifying power, since soluble starch is employed, and this the authors 
consider a defect, as failing to take account of the starch-liquefying power of the 
extract. Soluble starch, if over-converted, yields results which are too high; while 
soluble starches prepared from malt, barley, and potato starches all yielded the 
same result with the pale malt used. The use of potato starch paste in place of 
soluble starch is shown to be satisfactory for the majority of malts examined, the 
average difference being 3*5 units Lintner, the maximum discrepancy being a fall 
of 16 per cent, with a vinegar malt (D.P. 99*5). Two malts of normal diastatic activity 
showed values of 3 and 5 units higher when starch paste was employed. 

The authors describe the method they recommend, which consists in adding 
0*75 grm. of finely-ground malt to 500 c.c. of 2 per cent, starch paste, standing one 
hour at 70° F., checking the action with soda, diluting to 1 litre, and then titrating 
the maltose formed with Fehling’s solution, the grains being allowed to settle out 
without filtering. For highly diastatic malts the concentration of starch may be 
increased to 3 per cent. The vinegar malt mentioned above shows a value of 20 per 
cent, low by this method (2 per cent, starch), and 11 per cent, low with 3 per cent, 
starch. The other samples examined show an average difference of 7 units Lintner, 
the new process values being in all cases but one lower than the standard values. 

H. F. E. H. 

ORGANIC ANALYSIS. 

Estimation of Asphalt in Mineral Oils, Pitch, etc. F. Schwarz. 
( Chem . Zeit, 1911, 35, 1417-1419.)—The author recommends the use of butanone 
(methylethyl ketone) for the separation of asphalt from mineral oil distillates, 
lubricating cylinder oils, etc. Dry butanone has a sp. gr. of 0*805 at 20° C., but its 
solvent action is too powerful to permit of a proper separation of the asphalt, 
especially in presence of a large proportion of oil. A litre of butanone dissolves about 
110 c.c, of water at the ordinary temperature, and the saturated mixture has a sp. gr, 
of 0*835 at 20° C. For the treatment of thick mineral lubricants, a preliminary 
extraction with saturated aqueous butanone, followed by extraction with aqueous 
butanone of sp. gr. 0*812, affords a satisfactory separation of the hard asphalt. Two 
to 4 grms. of the oil to be tested are placed in a 200 to 300 Erlenmeyer flask, fitted 
with a fractionating column tube, together with 40 to 80 c.c. of saturated aqueous 
butanone; the contents of the flask are boiled with vigorous agitation for one 
minute, and the solution is decanted off hot through a No. 589 filter, care being taken 
to leave all the residual oil in the flask. The operation is repeated twice again with 
20 to 40 c.c. of the saturated butanone. Next, the oily residue is treated in exactly 
the same manner, three times, with aqueous butanone of 0*812 sp. gr., the same 
filter being used and the extracts collected separately or together with those of the 
first series. Any oily particles on the filter should be thoroughly washed with the 
final hot extraction liquid. The residue in the flask is then dissolved in benzene or 
chloroform, and the solution is poured through the same filter into a dish. The 
residue after evaporation often contains traces of oily matters, which should be 
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removed by treatment with 5 to 10 c.c. of light petroleum spirit (b.p. 30° to 50° C.); 
the asphalt is filtered off, washed with the same spirit, dissolved in chloroform or 
benzene, and collected in a tared dish; it should be quite hard and brittle at 100° C. 
The results are usually lower than those obtained by the alcohol-ether method, but 
the latter generally yields soft asphalts containing bodies not included in the hard 
asphalt separated by the butanone method. The butanone method may likewise be 
employed for the fractionation of solid bituminous materials and pitch residues. 
About 1 grm. of the bitumen, soluble in chloroform, is treated as described four or sis 
times, each time with 20 c.c. of butanone of sp. gr. 0*812. The extraction with the 
saturated aqueous butanone of sp. gr. 0*835 may be omitted with these materials, 
since the quantity of oily constituents is relatively small. The extracts are filtered 
hot, and the filter is washed with the same solvent; the asphalt is then dissolved in 
chloroform and filtered into a tared dish. The matters in the butanone extract may 
be further fractionated by saturating the extract with water (about 10 c.c. of water 
per 100 c.c.). The precipitated resins are filtered off, washed with saturated 
aqueous butanone, and weighed separately, the oily constituents being estimated by 
evaporating the butanone extract. J. F. B. 

Analysis of Mixtures of Ceresin and Paraffin Wax. N. Chercheffsky. 
{Ann. de Chim . anal ., 1911,16, 456-463.)—The lowering of the melting-point caused 
by the addition of paraffin wax to ceresin is sometimes disguised by adding carnauba 
wax or a similar product. Hence it is necessary in the first place to separate the 
unsaponifiable matter in the sample by the usual methods. The following table 
shows the comparative solubility of a typical paraffin wax (melting-point 52° to 
54° C.) and of a pure. Galician ozokerite ceresin (melting-point 68*7° O.) in different 
solvents at 15° C. 


Solvents, 

Pure Ceresin 
(m.pt. 68*7° 0.). 

Paraffin *Wax 
(m.pt. 53*7° O.). 

Ethyl alcohol, 96*5 per cent. 

Qrms. per Ceat. 

0-056 

G-rms. per Gent. 
0-108 

Methyl alcohol, 99*25 per cent. 

0*016 

0-004 

Amyl alcohol. 

0-100 

0-496 

Carbon bisulphide . ... 

1-9716 

19-072 

Carbon tetrachloride ... . 

1-948 

11-784 

Chloroform .. ... 

1-276 

5-332 

Crystallisable benzene ... ... 

0-784 

4-540 

Acetone . 

0-028 

0-120 

Ether. 

0-592 

1-920 

Petroleum spirit (sp. gr. 0*710) 

1-416 

5-940 


The critical temperature of solution is best estimated in 96*5 per cent, alcohol, 
and a table is given showing that the results obtained with mixtures of the two 
waxes are in close agreement with the calculated values. The turbidity tempera¬ 
tures given by 2 c.c. of the melted sample in 4 c.c. of the solvent in a tube 7 to 8 cm. 
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in length by 1 cm. in diameter also afford valuable indications, as is shown in the 
following results in ° 0., obtained with the same samples of waxes: 



Amyl 

Alcohol. 

Carbon 

bisul¬ 

phide. 

i 

Carbon 

tetra¬ 

chloride. 

Chloro¬ 

form. 

Benzene. 

Toluene. 

Xylene. 

Petro¬ 

leum 

! Spirit , 
(Sp. gr. 
0-6886). 

Petro¬ 
leum 
Spirit 
(Sp. gr, 
0-8725). 

Ceresin...; 

Paraffin 

66-4 

40-3 

42-1 

41-8 

47-4 

41 

46-2 

45-1 

51-3 

Wax... 

51 

14-8 

23-5 

24-9 

24-7 

24-5 

26-4 

28-8 

29-8 


In most cases benzene (boiling-point 80*5° C.) will be found the most satisfactory 
solvent for this test, and it may even be used to effect a partial separation of ceresin 
from paraffin wax. The general physical characters of certain typical paraffin waxes 
and ceresin are summarised in the following table: 


Wax. 

Origin. 

Melting- 

point. 

Refractive Index— 

Critical 
Tempera¬ 
ture of 
Solution 
in 

Turbidity 
Tempera¬ 
ture in 

Solubility 

in 

Carbon 

bisul- 




At 

78° 0. 

At 

100° C. 

Alcohol 
(96*5 per¬ 
cent.). 

Benzene. 

phide at 
15° C. 

Paraffin 3 RB ... 

1 

l 

. 

America 

■c. 

53-7 

1-4280 

1-4185 

0 0 . 
148 

°C. 

24-7 

Gi-ms. 
per Cent; 

19-07 

„ from Schist 3 

Autun 

42-1 

1-4238 

1-4152 

136*5 

_ 

38-68 

jt 4 !R 

Autun 

46-5 

1*4246 

1-4161 

141 

— 

34-65 

Ceresin.. 

Galicia 

68-7 

1*4352 

1-4268 

172-5 

47-4 

1-97 


C. A. M. 

Chemical Examination of Calabar Beans. A. H. Salway. (J. Chem . Soc. t 
1911, 99, 2148-2159.)—The ripe seed of Physo&tigma ve?tenosmi contains, in addition 
to the alkaloid physostigmine or eserine, some new substances which the author 
describes. He obtained two interconvertible modifications of physostigmine itself, 
C^H^OaNg, which appears to be dimorphous, one melting at 86° to 87° C., and the 
other at 105° to 106° C. The total amount separated amounted to 0T79 per cent, of 
the bean. Physovenine, C u H lS 0 3 N 2 , a new alkaloid, melts at 123° C., and has, like 
the previous substance, a powerful myotic effect on the pupil of the eye. Another 
alkaloid eseramine melts at 245° C. Calaberol, C 23 H 3e 0 4 , a new dihydric alcohol 
melts at 245° C. Trifolianol, C 2 iH 36 0 4 , is a dihydric alcohol previously isolated from 
red clover flowers. StigmasteroVOoH^O, and sitosterol, C 27 H 40 O, were obtained, and 
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in addition glycerides of behenic, stearic, palmitic, oleic, and linolic acids, and a 
sugar yielding ^-phenylglucosazone (melting-point 205° C.). H. F. E. H. 


Aromatic Grass Oils. Part I. {Bull Imp. Inst. , 1911, 9, 240-253.)—These 
volatile oils are derived from members of the genera Gymbopogon , Andropogon, 
and Vetiveria (Nat. Ord. Gmminacm), and the chief are citronella, lemon grass, 
palmarosa, and vetiver oils. The “total alcohols” were calculated from the 
acetylated oil, and the amount of geraniol recorded was found by the phthallie 
anhydride method, the eitronellal being the difference between these two amounts. 
Three kinds of grass yield oils of the citronella type: (1) The wild mana grass; 
{2) the cultivated maha-pengiri grass ; and (3) lena-batu grass : 


Mana Grass Oils. 

Lena- 
Batu,{ 
Cymbo- 
pugon 
nardus 
(R* udle, 
Lena- 
Batu). 

Oils from Cymbopogon nardus , var. 
Li'iincei ( typicus ). 

Oils from Cymbopogon nardus, 
var. convertijlorus. 

Maha- 

naran- 

pengiri 

Oil. 

Heen- 

naran- 

pengiri 

Oil. 

“ Small- 
Leaved 
Mam” 
Grass Oil. 

“ Verv 
Broad- 
Leaved 
Mana " 
Grass Oil. 

“Glau- 
cous- 
Leaved- 
Mana ” 
Grass Oil. 

“ Whi e- 
Stemmed 
Mana ” 
Grass Oil. 

“ Red- 
Stemmed 
Mana ” 
Grass Oil. 

0*180 

0*200 

0*220 

0*170 

0*450 

0*240 

0*160 

0*420 

0-920 

0*913 

0*906 

0*926 

0*913 

0*908 

0*929 

0*913 

- 3° V 

+ 2° 35' 

+ 3° 7' 

+ 1° 31' 

+ 12° 12' 

+ 1° 27' 

+ 6° 19' 

-12° 26' 

51-6 

27-6 

43*5 

24*6 

57-0 

34-4 

48-7 

25-8 

46*5 

29*3 

54*8 

30*2 

39*1 

19*4 

57*8 

31*5 

24*0 

18*9 

22*6 

22*9 

17*2 

24*6 

19* 

26*3 

1 

1*3 

■ 

1 

1 

i 

1 

1 

1 

1 

), 

10 

10 

10 

10 i 

i 

10 

10 

. 

10 - 


Yield of 
cent. . 

Sp. gr. 15 


oil, per 

C. 


' 15° C. 
Optical rotation in 
100 mm. tube at] 
21° C. ... 

Total alcohols, per 

cent. 

Geraniol, per cent., 
Oijtr one Hal, per] 

cent.. 

Volume of 80 per 
cent, alcohol pro¬ 
ducing cleat* so¬ 
lution . 

Volumes of 80 per] 
cent, alcohol re¬ 
quired to pro¬ 
duce turbidity 
or opalescence 


Maha- 
Pengiri, 
Cyrnbo - 
pogon 
wint'-ri- 
anw 
< Jo witt). 


0*500 

0*890 

— 2 ° 45 ' 

79*0 

32*5 

46*5 

1*2 

Remains 
clear 
with ten 
volumes 


H. F. E. H, 


New Philippine Essential Oils. B. T. Broo&s. {Philippine J . Science , 
1911, 6, 333-351.)— Oil of Michelia Champaca {L) and of Michelia Longifolia {Bl) 
(Analyst, 1912, 28). 

Oil of Toddalia Asiatica (L.) Kurz {T. Aculeutu Pers.). —The leaves of this 
species yield 0*08 per cent, of oil, of sp. gr. 0*9059 at 30° C., and [w]d scpc.- 1’4620. 
It consists chiefly of linalol, together with about 18 per cent, of a volatile crystalline 
compound of camphoraceous odour melting at 97° 0. 

Oil of Glausena Anisum-Olem {Bl) Merr. —The oil from the fresh leaves (1*2 
per cent.) has the following constants: Sp. gr. at 30° C., 0*963; [w] D so 0 o. = 1*5235; 
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saponification number, 3"6. No optical activity. Ninety-one per cent, distils 
between 212° to 214° C., and consists of methyl-chavicol. Clausena and rosemary are 
used in the preparation of aromatic liquors. 

The oil from Limnophila species (Scrophulariacece) has a sp. gr. of 0*850, indicating 
a high proportion of terpenes. 

Oitms Oils .—Philippine orange-peel oil is of the usual character: [n]© so 0 o. 
= 1*4700 ; [a] D 30 »c., 90°*85 ; ester number, 8*0 ; limonene, about 92 per cent. The 
freshly-pressed oil deposits about 0*3 per cent, of a crystalline stearoptene. 

Citrus Decumana .—The oil of the leaves of this species, which yields the well- 
known grape fruit, is present to the extent of 1*7 per cent., and has sp. gr, at 30° C., 
0*870; ester number, 10; [a] D so° c., 22°*9; [%]d so* c. = 1*4644. It is miscible with 
70 per cent, alcohol. The oil contains 25 per cent, dipentene, 15 per cent, linalol, 
and aldehydes in small quantity (? citral). The oil from C. hystrix (0*08 per cent.) 
has sp. gr. at 30° C., 0*915; [n] D 80 - 0 . = 1*1650; |>] D so\c.= »10°*5; saponification 
number, 50*2. A. B. T. 

Reaction for Detecting* Sesame Oil in Other Oils. Utz. ( Chem . Rev. Fett~ 
u. Harz-Ind ., 1911, 18 , 292-293.)—Guarneri’s test for sesam6 oil ( Chem . Zentralbl 
1909, II„ 869) consists in treating the sample with a few drops of an ethereal 
solution of hydrogen peroxide and a little nitric acid of sp. gr. 1*4, when a blue 
coloration should be obtained in the presence of sesame oil. The author describes a 
series of systematic tests made upon different oils and fats, from which he concludes 
that the colours obtained in the case of mixtures are not sufficiently distinctive, and 
that the reaction is not sensitive enough. The Baudouin test and Soltsien’s tin 
chloride reaction are much more reliable and sensitive than Guarneri’s reaction. 

0. A. M. 

Estimation of Phenol and ^-Cpesol in the Presence of Each Other. 
H. Ditz and F. Bardach. (. Biochem . Zeitsch ., 1911, 37, 272-312.)—Results of a series 
of investigations are given with the object of confirming the accuracy of the method 
proposed some years since by Ditz and Cedivoda (Analyst, 1900, 25, 74). The 
method is reliable, provided that the. prescribed procedure be followed, and is stated 
to be more trustworthy than that described by Siegfried and Zimmermann (Analyst, 
1911,36, 79). W. P. S. 

New Method for Determining the Melting-Point of Pitch. H. F. French. 
(/. Ind. Eng . Chem., 1911, 3, 907-910.)—The method consists in heating a suspension 
of the pulverised material in a liquid until it coagulates. The liquid is heated by the 
passage of an electric current in an Erlenmeyer flask, which is rotated during the 
period of observation. The electrodes are inch copper rods encased in rubber tubes 
and tipped with lead at the bottom; these are bound together with a thermometer. 
A 220-volt direct current circuit is used, and the electrolyte is dilute sulphuric acid 
standardised so that a current of 2*2 amperes passes at 25° C., whilst the flask is 
rotated. The correct grinding of the material is of extreme importance : 20 grms. of 
pitch are ground until the powder passes through a 40-mesh sieve of No. 32 wire. 
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haying holes 0*0137 inch in size. Two grms. of the freshly-ground pitch are placed in 
the flask with 50 c.c. of the electrolyte and thoroughly shaken; the electrodes and 
thermometer are introduced and fixed parallel to one of the sides of the flask, which 
is then rotated at a high speed whilst the current is passed. When the suspended 
pitch coagulates to a distinct clot the current is switched off and the temperature 
noted. It is important that the pitch should not be kept longer than an hour or so 
after grinding, as the melting-point rises considerably on keeping. J. F. B. 

Soot: Its Character and Composition. J. B. Cohen and A. 6. Ruston. 

J. Soc. Chem. Lid., 1911, 30 , 1360-1364.)—The character of coal, method of combus¬ 
tion, and distance from place of combustion, all influence the composition of soot. 
The table shows the main differences observed in domestic and boiler samples 
of soot: 



Ash, 

per 

Gent. 

Carbon, 

per 

Cent. 

Tar, 

per 

Cent. 

Nitro¬ 
gen, per 
Cent. 

Number 
of Lbs. 
per 

Bushel. 

Value per 
Ton calcu¬ 
lated from 
Nitrogen. 

Acidity, 

per 

Cent. 

Boiler, base . 

75'0 

16-7 

0-09 


35-8 

«£ s, d. 

1*33 

„ top. 

62-0 

27'0 

1-66 

1-21 

34*3 

0 14 6 

0-56 

Brass foundry, liquid fuel, 
base .. 

82-0 

114 

1-02 

0-11 

63 3 

0 12 

_ 

Brass foundry, liquid fuel, 
top . 

314 

47-7 

10-62 

2-32 

40*1 

17 0 

0-65 

Domestic, kitchen 

17-8 

52-3 

12-5 

4-11 

22*0 

2 9 4 

0-28 

„ room 5 feet up 

5-1 

36-5 

34-9 

6-89 

16*5 

4 2 8 

0-92 


The lighter and more bulky the soot, the higher, as a rule, is the nitrogen 
content, and it is advisable to buy by the bushel rather than by weight. The 
purchaser should demand that there be at least 4 bushels to the hundredweight. 
The average loss of coal in the form of soot is 6 per cent, in the case of domestic 
consumption and 0*5 per cent, for factories. The average deposit of soot over the 
City of Leeds is 220 tons per square mile per annum, the amount of tar varying 
from 4 to 110 hundredweight per square mile per annum according to locality. 
The adverse effect of soot in the air on the growth and development of plants is 
very marked, the assimilating power of leaves having been found to fall from a 
standard of 100, two and a half miles from the city, to 42 and even 12 in the 
University and the city itself respectively. The weight of lettuce crops was reduced 
from 140 to 44 over the same area. The acidity of soot is such that the corrosion 
of rails is six times as great in towns as in the country, this acidity having a very 
injurious effect on soil bacteria, and therefore on the fertility of town soils, when 
present in excessive amounts. H. F. E. TL 

New Process for the Estimation of Sugars. F. von Fillinger. {ZeitscK 
Untersuch. Nahr . Genussm 1911, 22 , 605-607.)^—For the estimation of reducing 
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sugars in such substance as blood, etc., the author describes a process which is 
a combination of Bang’s and Pavy’s methods. The following solutions are required: 
(1) Potassium thiocyanate, 250 grins.; potassium carbonate, 250 grms.; and potassium 
hydrogen carbonate, 25 grms., per litre. (2) Crystallised copper sulphate, 4*278 grms. 
per litre. (8) Potassium thiocyanate, 200 grms.; potassium carbonate, 250 grms.; 
potassium hydrogen carbonate, 50 grms. ,* and crystallised copper sulphate, 10*42 
grms., per litre. The sugar solution under examination should contain approximately 
0’1 per cent, of reducing sugars ; in the case of solutions of unknown concentration, 
a preliminary estimation is made by boiling small definite amounts for two minutes 
with quantities of 10 c.c, of solution (3). The amount of sugar solution which just 
decolorises the 10 c.c. of reagent solution contains 0*01 grm. of sugar, and the 
strength of the solution is adjusted accordingly to make it contain 0*1 per cent, of 
sugar. For the actual estimation 20 c.c. each of solutions (1) and (2) are placed in a 
flask, and the flask is closed with a rubber stopper, through which passes the nozzle 
of a burette containing the sugar solution. A side-tube on the neck of the flask is 
connected by means of a T-piece with two small wash-bottles containing alkaline 
pyrogallol solution; the tubes in these wash-bottles are so arranged that the air 
leaving the flask must pass through one of the bottles, whilst air entering the flask 
passes through the other. The contents of the flask are now boiled until all air has 
been expelled from the flask, and the sugar solution is then run in gradually until the blue 
colour has been discharged, the contents of the flask being kept at a boiling tempera¬ 
ture meanwhile. The percentage quantity of sugar is found by dividing 1 by the 
number of c.c. of sugar solution used. For the estimation of sugar in blood or other 
fluids containing proteins it is recommended that the latter be removed by treatmont 
with ferric hydroxide; from 3 to 4 grms. of sodium chloride may also be added to 
the 40 e.c. of mixed reagent solutions in order to render the results more concordant. 

W. P. S. 

INORGANIC ANALYSIS. 

Estimation of Antimony in Red Rubber Goods. W. Schmitz. (Gwnmi- 
Zeit., 1911, 25, 1928-1930; through Ghem. Zentralbh , 1911, II., 1710.)—Three grms. 
of the finely rasped rubber are treated in a Kjeldahl flask with 40 to 45 c.c. of strong 
sulphuric acid. A small quantity of mercury or mercury salt is added, and a piece 
of paraffin wax about the size of a pea. The mixture is heated until the rubber is 
dissolved and the black liquid begins to clear; 2 to 4 grms. of potassium sulphate 
are then added, and the heating is continued until a colourless liquid is obtained. 
After cooling, 1 to 2 grms. of potassium metabisulphite are added, and an excess of 
tartaric acid; the liquid is diluted sufficiently to prevent the charring of the tartaric 
acid, and boiled until the odour of sulphur dioxide has disappeared. A few c.c. of 
dilute hydrochloric acid are added, the liquid is diluted to 200 c.c., filtered through 
a dry filter, and 195 c.c. are titrated either with iodine and thiosulphate or, more 
simply, with potassium bromate, the latter titration being made in acid solution. 
The above procedure gives accurate results, and is far simpler than the usual gravi¬ 
metric method for the estimation of antimony. Decomposition of the rubber by 



INORGANIC ANALYSIS 


65 


means of fuming nitric acid in presence of sulphuric acid gives good results, but the 
method recommended by Frank and Birkner (Analyst, 1910, 35, 131), in which 
ammonium persulphate and nitric acid are employed, is difficult in operation. 

J. F. B. 

Estimation of Antimony in Red Rubber Goods, W. Schmitz. (Gkmmi- 
Zeit., 1911, 25, 2002-2003; through Chem. Zentralbl., 1911, II., 1711.)—The method 
recommended by the author {see preceding abstract) is preferable to that of Frank 
and Birkner (Analyst, 1910, 35, 131), because it can be performed on a relatively 
large quantity of material (2 to 4 grms.) and because in the latter method the rubber 
tends to ignite unless the nitric acid be suitably diluted. The oxidation of the 
rubber by sulphuric acid can, however, be accelerated by the use of ammonium 
persulphate. When the rubber is completely dissolved and the black liquid begins 
to clear, solid ammonium persulphate is added to the contents of the flask until the 
liquid becomes colourless. If small particles of carbon remain floating in the clear 
liquid, heating must be continued and more persulphate added. The liquid is then 
diluted and boiled for a long time in order to destroy the residual persulphate. 
When using this method, the titration with iodine is more suitable than that with 
potassium bromate, since the persulphate sometimes yields a liquid of yellow colour. 
The author’s method possesses the advantage of being extremely rapid (total time 
norr^ore than two hours), and of avoiding the presence of nitric acid and oxides of 
nitrogen, which would interfere with the titration. J. F. B. 

Detection, Separation, and Estimation, of Arsenie and Antimony. 
G. Bressanin. (Boll. Ghim. Farm., 1911, 50, 691-694; through Chem. Zentralbl ., 
1911, II., 1964.)—The method of Blattner and Brasseur (Analyst, 1904, 29, 167) for 
the estimation of small quantities of arsenic in hydrochloric acid and sulphuric acid 
yields inexact results: 2 per cent, low, for example, in concentrated hydrochloric 
acid. With sulphuric acid (sp. gr. 1*45), even if it contained one-third hydrochloric 
acid, accurate results were obtained. Washing the precipitate of arsenious iodide 
with hydrochloric acid containing potassium iodide involves the danger of liberating 
iodine; and 2*5 c.c. or less of the potassium iodide solution should be used instead of 
■ the 5 c.c. prescribed. To determine the arsenic in hydrochloric acid, the author 
mixes 1 part of the acid with 2 of sulphuric acid (sp. gr. 1*45). In sulphuric acid 
free from lead or tin, the precipitation is carried out without the addition of hydro¬ 
chloric acid. Commercial sulphuric acid is first brought to a sp. gr. of 1*45, and 
one-third of hydrochloric acid added; nitroso compounds, if present, are destroyed 
with urea. For washing, a mixture of 4 parts of sulphuric acid (sp. gr. 1*45) and 
1 part of hydrochloric acid is used. The sulphuric acid under examination may be 
over a sp. gr. of 1*4 5—e.g., 1*52. Thus modified, the method gave good results. 
Antimonious iodide was found to be soluble in concentrated hydrochloric acid, and 
the method, for antimony, is thus confined to estimations in sulphuric acid. The 
reactions may be followed under the microscope: the yellow hexagonal plates of 
arsenious iodide are easily distinguished from the purple-red antimony iodide crystals 
of similar shape. To determine arsenic and antimony occurring together, the sample is 
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dissolved in sulphuric acid (sp. gr. 1*52) to a standard volume, the antimony iodide 
and arsenious iodide precipitated in an aliquot part, without the addition of hydro¬ 
chloric acid, and the arsenic and antimony determined together by titration. The 
precipitate from a second portion to which one-third hydrochloric acid had been 
added is washed three times in the usual manner, dissolved, neutralised, and the 
arsenious iodide titrated; the antimony iodide is found by difference. Arsenates and 
antimonates are estimated similarly. 0. E. M. 

Detection and Estimation of Arsenic in Organic Compounds. G. Bres- 
sanin. (Boll Chim. Farm., 1911, 50, 727-730; through Ch&rn. Zentralbl, 1911, 
II., 1695.)—The author applied the method (see preceding abstract) to the estimation 
of arsenic in sodium caeodylate, arrhenal, atosyl, and salvarsan. In sulphuric 
acid of sp. gr. 1*45, these compounds, except salvarsan, even in dilute solution, 
gave characteristic, various - coloured precipitates with potassium iodide. The 
caeodylate always gave the smell of cacodyl. Eor estimation, 0*2 to 0*4 grm. of the 
substance was heated carefully in a long-necked flask for two hours with 10 c.c. 
concentrated sulphuric acid. Sulphur dioxide was expelled by a strong current of 
air, the contents of the flask transferred, with repeated washings with sulphuric 
acid (1*45 sp. gr.), to a 100 c.c. flask, and made up to the mark with the same acid. 
The arsenic was determined as described (see preceding abstract) in an aliquot portion. 
Results for sodium caeodylate, arrhenal, atoxyl, and salvarsan, agreed well with the 
theory. Salvarsan, unlike other organic arsenic compounds, in solution in sulphuric 
acid, gives no precipitate with potassium iodide. It reacts violently with sulphuric 
acid of sp. gr. 1*84 with evolution of sulphur dioxide; if then diluted with sulphuric 
acid of 1*45 sp. gr., it gives a precipitate with potassium iodide. O. E. M, 

Determination of Copper : A Modification of the Iodine Method. 
C. Kendall, (/. Amer. Ghem. Soc., 1911, 33, 1947.)—The modification is intended 
to make the iodide method as rapid as the less accurate, but hitherto more con¬ 
venient, cyanide method. The removal of the nitrous acid formed by solution of 
the copper, as metal, oxide, or sulphide, is effected by means of sodium hypochlorite, 
instead of by evaporation to dryness, or by the use of bromine. The chlorine 
liberated is converted into chlorophenol, which is not ionised. If the sample is 
metallic copper, 200 to 300 mgrms. are dissolved in 5 to 10 c.c. of 50 per cent, nitric 
acid; if cuprous oxide, it is collected on asbestos in a Gooch crucible, and thence 
dissolved with 10 to 15 c.c. of 30 per cent, nitric acid; if cuprous sulphide, it is 
collected on a ^-inch layer of asbestos in a Gooch crucible, the crucible with its 
contents boiled in a 50 c.c. beaker with 10 c.c. of 50 per cent, nitric acid until 
solution is complete, and solution and asbestos washed into a conical flask; if a 
solution of a copper salt, a quantity containing 200 to 300 mgrms. of copper is taken. 
To the solution in a 300 c.c. conical flask, its volume being between 50 and 60 c.c., 
its acidity equal to 4 or 5 c.c. concentrated nitric acid, and its temperature not 
above 25° C., are added 5 c.c. of hypochlorite solution made by boiling together 
112 grms; calcium hypochlorite having 35 per cent, or more available chlorine, 
100 grms. anhydrous sodium carbonate, and 1,200 c.c. water, filtering, and adjust- 
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ing the hypochlorite solution until 5 c.c. are equivalent to 30 c.c. thiosulphate. 
A change of colour from a clear blue to a greenish tint, or the evolution of chlorine, 
shows that enough hypochlorite solution has been added. At the end of two minutes, 
10 c.c. of colourless 5 per cent, phenol are rapidly added, chlorine above the liquid 
blown off, the flask washed down with water, and 20 per cent, sodium hydroxide 
run in until a very slight precipitate forms. This is just dissolved by the addition 
of 50 per cent, acetic acid, followed by 10 c.c. of potassium iodide solution containing 
30 grins, per 100 c.c. The titration is made with thiosulphate (1 c.c. = 6 mgrms. Cu) 
until the liquid has a light straw colour. After addition of starch solution the 
titration is finished, thiosulphate 1 c.c. of which is equivalent to 1 mgrm. copper 
being used if great accuracy is required. The results appended show a percentage 
error ranging from -0*10 to +0*15. O. E. M. 

Method fop the Estimation of Selenium in Sulphur and Pyrites. 
P. Klason. {Ohm. Zeit ., 1911, 35, 1345.)—Sulphite lye containing 0*5 mgrm. 
selenium per litre is useless. The author estimates this small quantity by means of 
hydriodic acid: the selenious acid sets free iodine, which is detected by its action on 
starch. As a control, sulphur to which a known quantity of selenium had been added 
was burnt in a tube. Until all the sulphur was burnt, no oxidation of selenium took 
place; then, in oxygen, selenium dioxide was sublimed, and it was found that 
0*1 mgrm, could be detected with certainty. Pyrites was treated similarly, but in a 
quartz tube. Sicilian sulphur was found to contain about 0*9 grm.; Japanese, 1 to 
20 grms.; and Falun pyrites, usually 10, but sometimes 30 or 40 grins, selenium per 
ton. The author’s method allows 92 per cent, of the selenium in sulphite liquor 
containing only 0*25 mgrm. selenium per litre to be determined. O. E. M. 

Volumetric Estimation of Sulphur in Iron and Steel. T. G. Elliot. 

( Ghem. News , 1911,104, 298.)—A mixture of 5 grms. of the sample with 0*25 grm. finely 
powdered anhydrous potassium ferrocyanide is wrapped in one 11 cm. filter-paper 
if the sample is a graphitic iron, in two if it is a steel or white iron, annealed in 
a covered porcelain crucible for twenty minutes in a closed muffle at 750° to 850° C., 
and allowed to cool slowly outside the muffle. If the paper is burnt away from 
above the drillings, the annealing has been at too high a temperature or too long, 
and the results will be low. The drillings are emptied into a glass mortar, loosened 
with a pestle, and transferred to the evolution flask, without touching its neck or 
sides. "With the flask is connected a condensing-tube, 6 inches by 1 inch, containing 
2 inches of water and standing in cold water, and with this in turn a flask containing 
60 c.c. of cadmium chloride solution, made by dissolving 20 grms. of cadmium 
chloride in water containing a few drops of hydrochloric acid, adding ammonia until 
the precipitate formed dissolves, acetic acid to acidity and 20 c.c. in excess, and 
water to 2 litres. A safety-flask containing more cadmium solution is attached. To 
the sample are now added 50 c.c. of concentrated hydrochloric acid, and heat is 
applied until the frothing shows that solution is well begun. The flame is lowered 
until the stream of gas slackens, then raised, and the liquid gently boiled until 
appreciable evolution of gas ceases. Excess of standard iodine solution is run into 
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the absorption-flask—usually nothing is found in the safety-flask—then about 10 c.c. 
of 1 in 2 hydrochloric acid, an<3 the sulphide dissolved by shaking. The excess of 
iodine is titrated back with standard sodium thiosulphate. Displacement of the air 
by C0 2 is unnecessary in works practice. Correction may be made for any sulphur 
introduced as sulphates in the paper or ferrocyanide from the difference in sulphur 
found in samples of the same pure iron with and without annealing. The standard 
solutions used (1 c.e.= 0*005 per cent, sulphur on a 5-grm. sample) are standardised 
against a steel or iron of sulphur-content determined by the “ aqua regia ” or 
Bamber’s method. An iron containing 0*2 per cent, of titanium and 0*080 per cent, 
sulphur (gravimetric) gave 0*018 unannealed, 0*066 after annealing at 800° C., and 
0*076 per cent, after'annealing at 950° C. for five minutes and above 790° C, for fifteen 
minutes. This suggests that with proper preliminary treatment the evolution process 
may be applied even to titanium pigs. O. E. M. 

APPARATUS, ETC. 

The Quantitative Manipulation of Small Quantities of Precipitates. 
J. Donau. {Monatsh. filr Chem ., 1911, 32, 1115-1139.)—The author describes the 
apparatus and methods adopted in carrying out his improved method of quantitative 
microchemical analysis, and gives details of procedure in the case of twenty-six 
typical gravimetric estimations. The Nernst microbalance has been improved by 
constructing the beam and pointer in a single piece, with a glass counterpoise fused 
on to the beam at the end near the pointer. At the other end of the beam a piece 
of silver wire is fused into the glass, from which the filter-pan is suspended by means 
of a strand of very fine Wollaston wire, ending in a hook below. The whole balance 
is enclosed in an air-tight case sealed with paraffin wax to exclude moisture; the 
atmosphere inside is kept dry by means of quicklime, and access is obtained to the 
pan-hook by a circular hole 3 cm. in diameter, closed by a glass slide which is 
smeared with vaseline. For collecting the precipitates, the asbestos filter-bed 
(Analyst, 1911, 36, 180) has been replaced to great advantage by one of spongy 
platinum. The filter-pan is formed out of a circular piece of thin platinum-foil 
10 to 12 mm. in diameter, perforated at the bottom and provided with a wire loop 
for hanging on the balance. Spongy platinum is deposited on the perforated bottom 
of the pan, and the deposit is covered with a smaller platinum-foil tray, also 
perforated; in this way most of the precipitate, after weighing, may be lifted out of 
the filter bodily, leaving only a little to be dissolved out by chemical means. 

The author describes an ingenious arrangement for producing and manipulating 
the precipitates. It consists of a short glass tube 1 cm. wide, open at the top, and 
terminating in a narrow tube at the bottom, this being closed by a piece of glass rod 
attached by a rubber tube. The substance is dissolved in this vessel, the precipi¬ 
tating reagent is added, the whole being heated if necessary; The upper mouth of 
the precipitating vessel is then closed with a cork carrying a glass bulb-tube which 
has just been heated. On cautiously opening the lower end, air is sucked up the 
capillary, and the bubbles stir the precipitate. Similarly, by applying a hot glass 
od to this bulb-tube the^liquid and precipitate can be expelled down the capillary 
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into the filter. A bell-jar is placed between the pump and filter. The precipitating 
vessel is washed out by similar procedure described above. Full details are given 
in the paper. J. F. B. 

Apparatus for Extracting* Liquids with Immiscible Solvents, and for 
Measurement of Evolved Gases. R. F. Bacon and P. B. Dunbar. (U.S. Bureau 
of Chemistry Circular ; through Ghem . Bug., 1911, 

• 14 , 430431 .)—Continuous Liquid Extraction ,—As 
shown in Fig. 1, the apparatus consists of a flask, 
a, of glass tubing, of 2 inches in diameter ( T \- inch 
thickness) and 20*5 inches in length, and enlarged 
to about 3 inches at its lower end; an extraction 
thimble, 5, an ordinary test-tube of 1£ inches 
diameter and of 100 c.c. capacity when filled to 
!■£■ inches of the top, having at a distance of a 
£ inch from the top and on opposite sides two 
holes about £ inch diameter; a Gooch crucible 
funnel, c, 8*5 inches long, but longer if dense 
liquids are to be extracted, with the lower end of 
the stem ground at an angle of 45 degrees; and a 
condenser, d, hanging loosely in the flask. About 
100 to 150 c.c. of ether are poured into the flask, 
and 100 c.c. of the liquid to be extracted is placed 
in the test-tube ; the funnel is inserted into this 
tube and suspended in the flask, about 3 inches 
above the bottom, with a copper wire passing 
through the holes in the tube and hooked over 
the rim of the flask neck. The condenser is placed 
in the top of the flask, and condensed ether drops 
from the condenser into the funnel, and is carried 
down to the bottom of the tube, whence it passes 
through the liquid, and overflows at the top. The 
efficiency of the extractor may be increased by 
using a glass spiral attached to the stem of the 
funnel (Kampf, Chem. Zeit. t 1910, 34 , 1365). 

Measurement of Evolved Gases .—The solid or 
liquid substance to be acted on is placed in the 
reaction chamber, b (Fig. 2), and with the stopcock, x, open, the liquid in the 
eudiometer-tube, d , is brought to zero by raising or lowering the levelling- 
tube, e. The reagent is placed in a , with the stopcock closed, and, after lowering 
the levelling-tube, the stopcock is opened and a known quantity of reagent mixed 
with the material to be acted on. The reaction-chamber, &, may be heated if required 
by means of a coil wrapped round it. After cooling to room temperature, the 
increased volume of the air and gas in the apparatus is read off as usual, deducting 
the volume of the added reagent. The absorption-tube, c, is filled with beads, and 
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is sealed on to the endiometer, and fits into the reaction-chamber, b, by means of a 
ground joint at /. The apparatus is suitable for the estimation of citric acid by 
Spica’s method, and for amino-acids by the method of "Van Slyke. A. R. T. 

Notes on Thermostats, Shaking* and Stirring Apparatus, etc. A. C. 
Gumming. (Chem. News , 1911, 104, 307-309.) — A thermostat is best made of 
copper, and should be of such size that the introduction of the experimental 
apparatus does not materially alter the temperature of the contained water. A 
constant level is maintained in the usual way. The liquid contained in the regulator 
attached to the thermostat should have a low specific heat, high co-efficient of 
expansion, and low density. Mercury has a very low specific heat (0*03), but its 



Fig. 1. Fig. 2. 


great density necessitates the use of thick-walled apparatus. Benzene, toluene, 
alcohol, ether, carbon tetrachloride, etc., may be used, the one having the lowest 
density being the most efficient. A spiral to give a large, surface of exposed liquid 
is commonly employed, thus giving a sensitive regulator (Lowry, J. Chem. Soo., 
1905, 87, 1030), and this spiral is preferably made of metal. A satisfactory con* 
nection is made with rubber if a water-trap is introduced between the mercury and 
the organic liquid, so that the water layer covers the junction between the metal 
and glass. Of the forms of apparatus for cutting off the gas-supply, those of W. EL 
Green (Chem. News, 1908, 98, 49) and T. S. Patterson (Analyst, 1902, 27, 234) are 
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satisfactory. A novel method of altering the amount of mercury in the regulator, 
to produce altered temperature, has been described by A. Slator (Analyst, 1911, 
36, 127). 

Two forms of electrically-controlled regulator have been devised by C. Fraser, 
and have been found to be reliable. In the first (see Fig. 1), a metal plunger, P, 
floats on the surface of the mercury. This carries a curved platinum wire, c , at the 
end of a rod, and contact is made when C comes into contact with O', the point of 
contact -being covered with platinum. The vulcanite plug V serves to insulate G f 
and its connections. The adjustment is made as usual, finally by raising or lowering 
G' by means of the brass screw. Fraser regards the form shown in the nest figure 
as an improvement on the latter. Contact between two platinum terminals (0 1 and 
C 2 ) is broken when the rise of the plunger lifts C r A side-to-side movement is 
avoided by the garnet jewel setting (J) in the vulcanite ring V. The regulating 
screw serves for fine adjustment, the rough alteration being made by increasing or 
reducing the amount of mercury in the regulator. 

In connection with shaking apparatus, J. Knox uses 
a driving band of brass wire wound in a narrow close 
spiral. This is advantageous for bands to be used under 
water, owing to the disintegrating action on leather and 
gut. For stirring apparatus the author uses the glass- 
angle stirrer shown in the illustration. The side-tube is 
2 inches long, and the vertical tube of such length that it 
ends about 1 inch from the bottom of the bath when the 
side-tube is 2 inches below the surface. A deep thermostat 
may be stirred by blowing a stream of air through the 
water, the bubbles of air aseending through a wide tube 
open at both ends. The temperature in any part of the 
bath is thus kept at not more than 0*1° variation from 
other parts.. More vigorous stirring by mechanical means 
is, however, necessary-for closer constancy of temperature. 

■ . / , ; r.. — \ A. B. T. 
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REPORTS. 

On the Work of Inspectors of Foods. A. W. J. Macfadden. (Appendix A, 
No. 8, from the Annual Report of the Medical Officer of the Local Government Board 
for 1910-11.)—-The Report deals with work in special relation to the Public Health 
(Regulations as to Food) Act, 1907, meat inspection, food-poisoning, work in special 
relation to the Sale of Food and Drugs Acts, Conference on Methods of Analysis, 
Paris, 1910, and with foreign and colonial food legislation. Special inquiries were 
made in regard to the chemical treatment of flour, and the purity of baking-powders 
and self-raising flours, and reports dealing with these questions have been issued 
(c/. Analyst, 1911, 36, 254, 255). A report was also issued on the occurrence of 
parasitic nodules in meat exported from Australia (c/. Analyst, 1911,36,129). In 
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order to deal more effectively with this condition in Australia, the Commonwealth 
Government have taken over the control of the inspection of meat for export, which 
was carried out previously by the various States. Several cases of illness attributed 
to the consumption of meat foods containing bacterial poisons occurred during the 
year; reference is made to the difficulty which is generally met with, of obtaining at 
a sufficiently early date information of the kind necessary for elucidating the causes 
of the poisoning. 

[Representations and reports received by the Board on matters relating to local 
administration of the Sale of Food and Drugs Acts entailed special inquiries or 
interviews. Particular notice is directed to the unsuitable procedure adopted in 
certain districts with regard to the taking of samples. Among other defects may be 
noted the practice of sampling officers asking for “ new milk ” when purchasing milk 
samples for analysis ; this simply supplies a gratuitous warning to the vendor to be 
on his guard. The Sale of Milk Regulations refer to “ milk,” and the use of the term 
“ new milk ” is unnecessary. 

Considerable attention has been given by local authorities to the question of lard 
and lard substitutes. Added water was reported to be present in a few of the 
samples of lard, and in each of these instances the lard was also found to be adulter¬ 
ated with foreign fat. One sample of “ compounded lard,” purchased in London, 
contained 17*8 per cent, of water. 

All the samples of imported margarine taken by Customs officers during the year 
were examined for the presence of paraffin, and one sample imported from Holland 
was found to contain 3*4 per cent, of solid paraffin. Although the Board have no 
reason to consider that this form of adulteration is common, they would be glad to 
receive information as to the results, positive or negative, of any examination for the 
presence of paraffin which may be made by the public analyst when samples of 
margarine and lard are submitted to him. 

Rules for the unification of the expression of analytical results, formulated by 
the International Conference, Paris, 1910, are printed in an addendum to the Report 
(of. Analyst, 1911, 36, 536). W. P. S. 

The Connecticut Agricultural Experiment Station. (Thirty-third and 
Thirty-fourth Reports, 1909 and 1910.)—This volume of over 800 pages forms Public 
Document No. 24 of the State of Connecticut, and is the biennial report for the two 
years ended October 31, 1910. Almost every department of agricultural activity is 
embraced, and the sections dealing with plant diseases and entomology are well pro¬ 
vided with excellent illustrations and photographs. A very full report on commercial 
fertilisers, usefully classified, is followed by sections in which a total of 1,630 samples 
of foods and drugs are summarised, exactly 25 per cent, of these having been found 
to be adulterated or below stan ard. The methods of analysis employed in the 
examination of many of the materials dealt with are described. Illegal labelling and 
misbranding are carefully looked for, as they constitute offences against the State 
laws. An interesting report is that dealing with the analyses of some fifty named 
proprietary breakfast foods. It is curious to note that no single examination of 
coco or chocolate appears in the whole volume, and since the practice of adulter¬ 
ating cocoa with ground shell is known to exist, the omission is unfortunate. 
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Commercial feeding-stuffs are fully dealt with, useful tables being appended of 
their composition, digestibility, and price. A very full account of canned peas is a 
valuable feature in the present work; over 100 samples are described and analysed in 
detail. The American public, if they choose to avail themselves of reports like the 
present, are clearly afforded ample information as to the most satisfactory manufac¬ 
turers to patronise for all the principal materials of domestic consumption, and the 
practice of publishing names in full should act as a strong inducement to sellers to 
provide a trustworthy and unadulterated article. H. F. E. H. 

TJJ* 

REVIEWS. 

A Textbook op Peactical Chemistey foe Technical Institutes. By A. E. 
Dunstan, D.Se., Head of the Chemical Department, East Ham Technical 
College, and E. B. Thole, B.Sc., Lecturer in Organic Chemistry, East Ham 
Technical College. Methuen and Co., Ltd. London, 1911. Price 3s. 6d. 

The aim of this book is to give a concise account of the methods employed in 
the analysis and examination of both inorganic and organic compounds in a form 
suitable for a graded curriculum of instruction in analytical chemistry. 

The first portion of the book is devoted to qualitative analysis, the reactions 
given being all based on the ionic hypothesis, a short and clear account of which 
precedes the reactions described. The succeeding section on volumetric analysis 
comprises the methods for preparing the ordinary standard solutions and their 
simpler applications. For the standardisation of potassium permanganate (p. 147) 
the : use of sodium oxalate might have advantageously been included, as it is more 
reliable and accurate than either ferrous ammonium sulphate or oxalic acid, which 
are recommended. The third section of the book deals with the simpler methods of 
gravimetric analysis and the complete quantitative analysis of some mixtures and 
compounds. The selection of these is open to some criticism, but a fair choice is 
available, so that they can be adapted to the capacities of individual students. A 
reliable method for the separation of iron and manganese, such as the basic acetate 
method, should have been included, in preference to simply precipitating the iron in 
a mixture of the two substances, as hydroxide (p. 194), as the latter method can 
have no claim to accuracy, whilst the former is a really useful analytical method, 
and a good exercise in analytical procedure. 

“ Simple Gasometry ” is the heading given to the succeeding section, which 
extends only to ten pages. Whilst one welcomes the inclusion of an outline of the 
methods employed in this important branch of analytical work in a book of this 
character, the selection of the apparatus described might have been more suitable. 
For instance, the use of Hempel pipettes is described in conjunction with the 
Lunge nitrometer; little additional space would have been required to include a 
description of the proper burette used for such estimations. 

The remaining portions of the book deal with the tests for the elements in 
organic compounds and their quantitative estimation, some of the commoner 
organic estimations, familiar operations in organic chemistry—such as erystallisa- 
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tion, distillation, hydrolysis, nitration, etc.—and a chapter on the identification of 
simple organic substances. The concluding chapter is on physico-chemical deter¬ 
minations, and comprises methods for the determination of molecular weights, con¬ 
ductivity, velocity of reaction, and a description of the use of the polarimeter. The 
subject-matter included in these sections is carefully selected, and the accounts of 
the various processes are throughout clear and concise. 

The total subject-matter included in the 329 pages of the volume is really 
remarkable, and its value is enhanced by several very useful tables and by the 
tabular descriptions of reactions included in the book. The writing is on the whole 
both careful and accurate, and but few misprints have been noted. Schrotter’s 
carbonic acid apparatus is described as “ the Schroedter apparatus” on p. 177, and 
phenolphthaleln is written “ phenolphthelein ” on p. 156. Bearing further in mind 
the extremely moderate price at which the volume is published, it should prove both 
helpful and attractive to students in technical schools and institutes, for whom it is 
more especially written. ' Charles A. Keane, 

Les Matieres Cellulosiques. By J. G. Beltzer and Jules Persoz. Librarie 
Polytechnique, Ch. Beranger. Paris, 1911* Price 5 francs. 

This is a useful handbook, rather technological than strictly scientific, according, 
it would appear, to the purpose and intention of the authors. 

It follows, perhaps too closely, the general plan and basis of classification of the 
well-known earlier textbooks, but introduces new matter of importance arising out of 
the investigations of the period 1895-1910. This matter, however, should have been 
more critically edited, and not reproduced en bloc. Thus a section on pp. 281-282, 
under “Dosage de la Cellulose de bois , . . equivalent d’hydrazine des fibres,” 
describes the method of determining the absorption by fibrous products of phenyl- 
hydrazine from solution of the acetate, and of thus fixing a constant of these 
products, of presumably critical value. In a table of typical results we note the 
following for phenylhydrazine combining calculated to 100,000 of— 

Extreme Numbers. 

Cottons.0433 to 1*101 

Flaxes . . 6*886 to 10*351 

Jute . . ... ... 9*081 to 12*761 

The authors introduce the method “pour servir a evaluer le degr6 de lignification,” 
and the student would draw the conclusion that jute and flax are closely related qud 
lignification! 

There are other lapses which leave the critical reader in doubt as to the cause 
of confusion. 

Thus on p. 292, under “ Le Chanvre,” Fig. 13, which is a section of a fibro- 
vascular bundle (monocotyledon), is described as of the hemp-stem, “ tige de 
Chanvre,” and representing a kidney-shaped complex of lignified fibres surrounded 
by parenchyma. The context suggests that only the true hemp ( Cannabis ) is under 
consideration, and a student would be much misled by this section (pp. 290-294). Of 
course, it is well known that the term 44 hemp ” is loosely employed in commerce, 
being also applied to manila, phormium, sisal, etc., somewhat as “ linen ” is loosely 
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applied, outside Belfast, to cotton and union goods. But the atmosphere of a test- 
book is supposed to be free from fog. 

In the section on flax fibre the authors describe the fibre bundles as so 
compacted as to require an alkaline boiling for their separation. This description, 
apparently of only incidental moment, is a misdescription which obscures the entire 
practice of the flax-spinner. 

We do not labour these points; they have to be noted in order to apprise the 
more critical student that he may be misled even by his teachers. 

The second part of the volume, for which M. Persoz is responsible, deals with 
the analytical investigations of papers. It is in large part a reproduction of the 
methods adopted, and in part originated, by Herzberg. The author has lost an 
opportunity of a progressive contribution to the subject. Every practical worker is 
aware that our laboratory methods are extremely systematic and rapid, and an 
author, to command attention in his field, should show that his experience and 
knowledge are on the level of advanced practice. 

In dealing with sizing agents, the author makes no mention of the chloramine 
reactions of the proteids. The reaction of the celluloses of the Graminece with anilin 
salts is mentioned as a recent discovery of M. Petitgout. 

The examination of papers for reactions (acid or basic) is described (p. 423) 
in terms of the academic method of cutting the paper into strips, boiling with 
distilled water, and testing the extract with Congo red and litmus. This very 
important factor of the paper-makers’ finish is usually diagnosed by rapid methods, 
and a gamut of indicators applied to the paper itself. 

This section, however, would not appeal to English readers unless it could be 
commended as evidently progressive, which we are unable to do. On the whole the 
work is to be regarded as a useful resumi of scientific material which is in a 
condition of active growth. C. E. Cboss. 

Soude-Potasse Sels. By P. Mekeb. Collection des Manuels Pratiques d’Analyses 
Chimiques. Publies sous la direction de MM. Bordas et Roux. Paris: 
Ch. Beranger. 1911. Pp. 245. Price 5 francs. 

This small analytical textbook, written especially for the use of chemists 
engaged in the Erench Customs Department, consists of four separate parts. The 
first and second portions deal with the analytical methods employed in the analysis 
of the various sodium and potassium salts occurring in commerce. The methods 
described are generally of a satisfactory character, but, at the same time, do not 
present any novelty, and are already available in several English works. The third 
part is concerned with the analysis of brine, marine salt, and rock salt as imported, 
and with the analysis of the numerous salts which have been “ denatured ” in various 
ways in order to allow of their introduction into France for industrial and agricultural 
purposes at a lower rate of duty. The fourth section, occupying two-fifths of the 
book, consists of a reprint of the chief decrees and circulars of the Erench Customs 
Department. 

Whilst the book will be a useful one to those for whom it is especially written, 
and also for those interested in the export of such salts to France, it is not one 
which will be of much use to chemists as a whole. H. G.; Colman. 
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The Chemical World. Edited by W. P. Dreaper. Published by Messrs. J. an 
A. Churchill. London. Price 6d. monthly. 

What is likely to prove a popular addition to the growing literature devoted to 
chemistry is the Chemical World , the first number of which appears this month. 
As the additional title indicates, the new venture is to be “A monthly journal 
of chemistry and chemical engineering.” To judge by the first issue, it may be 
fairly admitted that the new journal’s claim to “ fill a space in the scientific 
literature of this country which is not at present fully occupied” is justified, no 
other periodical of the kind covering such a wide field in the application of 
chemical knowledge. The Editor has succeeded in getting together a representa¬ 
tive selection of writers, some twenty or more special articles being contributed 
by well-known chemists, each of whom is particularly well fitted to deal with 
his chosen subject. Thus, Dr. Eussell presents a r4sumi of the recent work 
done at Eothamsted and elsewhere on sterilised soils, Dr. Harden treats of Progress 
in Biochemistry, Mr. G. T. Holloway sums up Metallurgical Progress in 1911, while 
many others, amongst them being Messrs. 0. F. Cross, Eevis and Bolton, Jago, and 
Drs. Kenneth Mees and S. Eideal, all contribute useful short papers upon branches 
of chemistry which they have made their own. Mr. Emil L. Hatschek's recent 
lectures at the Cass Institute on “Colloids” are being reprinted, and when completed 
in the Chemical World will be published as one of the Chemical World Series of text¬ 
books. A feature which should prove of general interest is an illustrated account of 
the Chemical Department of the Imperial College of Science and Technology, written 
by Dr. J. P. Philip. This is the first of a series dealing with the Chemical Depart¬ 
ments of the Modern Universities. Several books are reviewed, among them being 
“ Cocoa and Chocolate,” by E. Whymper. One of the photomicrographic illustrations 
of this work has been reproduced, entitled “Pure Cocoa,” but the only recognisable 
tissues are some particularly robust spiral vessels which are usually looked upon 
with suspicion when found in anything claiming to be “pure cocoa.” A few 
misprints are to be found, “ mycolderma ” for “ mycoderma,” and “ nito ” for “ nitro,” 
hut, speaking generally, the printing and illustrations are good. 

H. F. E. Hulton. 

jfr*. 
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INSTITUTE OF CHEMISTRY. 

PASS LIST: JANUAEY EXAMINATIONS, 1912. 

Of twelve candidates who presented themselves for the Intermediate Examination, 
seven passed: E. M. Doidge, B.Sc. (Lond.), D. E. Frazer, S. G. Greene, G. S* 
Heaven, B.Sc. (Lond.), W. Honneyman, A. Wilson, and T. Wright. Of fifteen 
candidates who presented themselves for the Final Examination, eleven passed. 
In the branch of Mineral Chemistry: E. C. Evans, B.Sc, (Wales), H. W. Moss, 

A. E.C.Se .1., and N. C. Nag, M.A. (Calcutta); in the branch of Organic Chemistry: 
D. Cardwell, B.Sc. (Mane.), H. Krall, B.A. (T.D.O.), F. H. Lees, and W. M. Eoberts, 

B. Sc. (Mane.); in the branch of the Chemistry of Food and Drugs, and of Water: 

G. D. Elsdon, B.Sc. (Birm.), H. Hawley, M.Sc. (Birm.), E. L. Morris, and F. G. C. 
Walker. _ 

Erratum.— 1912, p. 4, footnote: “ 16*55 to 17*05 ” should read “ 165*5 to 170*5/' 
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THE ANALYST. 


OBITUARY. 

JOHN MUTER 

All active and energetic men, for whom the working hours are not long enough for 
the fulfilment of their duties, must feel with Renan that one of the most astonishing 
things in human life is its shortness. The thoughts span the bridge between youth 
and age; the road seemed so long, the real distance traversed is so little. It seems 
but yesterday since the writer of this notice attended, as a young man, in March, 
1876, for the first time, a meeting of the Society of Public Analysts in Cannon 
Street Hotel. The cover of the first number of the Analyst was being shown 
by the Chairman, Wanklyn, to the members, and a paper was being read by 
Dr. John Muter on the analysis of butter. This was his first meeting with a man 
who, then already very well known, was one of the founders of the Society; one of the 
few Who had some practical knowledge of the analysis of drngs and food, and from 
whom more could be learned than was contained in the then available books on the 
subjects interesting Public Analysts. Books, indeed, were few and feeble. There was 
Pereira on “ Drugs ” and Hass all on “ Poods,” both dealing mainly in generalities, and 
breaking down whenever one tried to dive below the surface of any subject. There 
was an anonymous work, u Death in the Pot,” a sensational mixture of fancy with 
some facts, and a little book by Atcherley, with a collection of analyses of commercial 
articles, ranging from nuts to nightingales’ dung. Knowledge, such as is now amply 
stored in the tables contained in “Koenig,” or on the shelves that groan with the 
weight of thirty-six volumes of the Analyst and twenty volumes of the Zeitschrift fur 
Untersuchtmg der Nahnmgsmittel had not been born. 

The little band of men who realised that the co-operation of all practical 
chemists was necessary in order to carry out the duties imposed upon them by the Sale 
of Food and Drugs Act that had been passed in 1875, and in the shaping of which 
they had'taken an important share, comprised Dupr6, Allen, Wigner, Muter, and 
Heisch, as the most active of the founders of the Society. The profession of 
Analytical Chemists was quite small; indeed, it is scarcely correct to speak of such 
.a profession at that time. The lecturers at various hospitals, the professors at 
colleges and the Pharmaceutical Society, some medical men who had taken, as 
amateurs, to the microscope and the test-tube stand, formed the bulk of the 
Analytical Chemists in London. Wanklyn, a few years before, had written in the 
Chemical News epoch-making papers on the composition of milk; these had led 
to long and bitter controversy, which reverberated for years .afterwards. The 
writer of this notice, with Arthur Angell, had published a pamphlet on a distinction 
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between butter-fat and other fats, which had been promptly ridiculed by some of 
his experienced elders. At the meeting in Cannon Street in March, 1876, Muter 
had confirmed its correctness, and hinted that he had long been aware of these 
facts. It was not easy to grant to a mere boy that he might have ferreted out 
some knowledge that had escaped the attention of his elders. 

In time all these little irritations and jealousies vanished in the common desire 
for the elucidation of facts, and John Muter became a friend with whom it was 
a pleasure to consult and co-operate. 

John Muter came from a pharmaceutical stock. His father was Professor of 
Materia Medica in the Portland Street Medical School at Glasgow ; his grandfather 
was the founder of the Glasgow Apothecaries’ Company. John was born in Glasgow 
in 1841. He studied at the Andersonian University, Glasgow, at which the writer, 
a few years later, in 1873, was co-assistant to one of the lecturers with "William 
Bamsay, who had just come, “ promovirt,” from Tubingen, and while Dr. Thorpe was 
professor. . Muter became assistant to Dr. Penny. For a time he worked for 
Dr. Hassall, in which position he was later on succeeded by Alfred H. Allen and the 
writer, all unknown to each other. In 1872 he founded a laboratory of his own 
under the title “ South London School of Pharmacy,” after he had for some years 
earned a living as a peripatetic science lecturer. His school was mainly established 
in the first instance for the purpose of coaching pharmaceutical students for the 
minor examination, then a perfectly mechanical matter. Gradually his teaching 
developed into thorough and exhaustive courses, comprehensive and up-to-date, and 
a large number of students obtained from him effectual pharmaceutical training. 
For their use mainly he wrote a book on analytical chemistry, which ran through a 
number of editions. Many samples of drugs were sent to him for analysis, and even 
before the Food Acts had been passed he had founded a considerable chemical 
practice. 

The Society of Public Analysts was formed while food legislation was being 
discussed before a Parliamentary Committee- In its formation Wigner and Muter 
bore the main share. The former was an able and most energetic organiser, the 
latter the more widely experienced practical chemist. Both were rather looked 
“down upon” by many of the “pure” chemists who then, more or less openly, 
despised the mere practitioner; indeed, often with good reason. Hence the Society 
at its start had by no means the good-will of chemists as a whole; difficulties of 
multitudinous kinds, scientific and otherwise, soon arose; the first President, 
Dr. Bedwood, and several others, resigned; angry discussions and recriminations 
filled the air; but Wigner and Muter held on. 

When the small and penniless Society started their Journal, after the Chemical 
News had hospitably for a year published the proceedings, they found that the 
names of responsible editors were necessary, to stand the brunt of eventual legal 
action. In the first year Wigner alone figured on the title-page as editor; from 1877 
to Wigner’s death, in 1884, Wigner and Muter jointly; and thence till 1891 Muter by 
himself. The Journal had really been started as the organ of the Society and its 
property, but, as Ihere was no money, Wigner and Muter financed it and gradually 
became the de facto if not de jure owners. 
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It was far from easy at that time, to conduct and fill a monthly journal mainly 
devoted to food analysis. No other society existed in the world similar to the 
Society of Public Analysts ; abstracts were not to be had except quite occasionally; 
original matter had to be created by a few, somehow. Almost every month the 
energetic secretaries of the Society sent urgent “ whips ” to a few active members, 
who, not then overburdened with the duties of their profession, but rather rich in 
unprofitable time, had ideas and energy and could work up new matter for the 
meetings. Dupr6, Allen, Muter, Wigner, the writer, and one or two others, were the 
main stays of the young Society and its Journal. Thus, gradually systematic and 
scientific food analysis was evolved, full of weaknesses and faults of course, but yet 
infinitely better than anything previously available. Food legislation in other States 
of Europe and in America followed, and with it the co-operative work of an army of 
chemists, opening flood-gates of food analytical literature. 

Dupre, as the first constitutional President of the Society, was followed in 1879 
by Muter, who contributed a considerable number of papers on all sorts of practical 
subjects, many being of more or less ephemeral interest; others—like his papers on 
the separation of oleic acid from saturated fat-acids, his method for the estimation 
of glycerine, on the analysis of condensed milk—of more lasting value. He took an 
active and instructive share in the discussion of the papers read before the meetings, 
and his fund of merriment and jollity found full scope at the “informal” adjourn¬ 
ments after the meetings at Burlington House, that were invented very early in the 
history of the Society by the present historian. None of the old members will forget 
the informal Annual Meetings, not then the serious, staid full-dress functions into 
which they have inevitably grown—the meetings at which Allen sang his own 
compositions, Sykes fiddled, John Newlands recited about Garibaldi, and Vieth and 
the writer duetted raucous German student songs, and Muter, by request, gave us 
“The Merry Little Fat Grey Man.” All the jolly old meetings, getting dim in the 
mist of time. . . . 

The fermentation among chemists that started with the birth of the Society led, 
in 1877, to the foundation of the Institute of Chemistry. Muter resolutely opposed 
this, for what were then good reasons. The founders of the Institute were largely 
academicians out of sympathy with the work and the aspirations of the chemical 
practitioners, as the years of unrest that followed in the Institute of Chemistry 
clearly proved. Yet gradually both the Society of Public Analysts and the Institute 
got over their turbulent boyhood years and grew into lusty adultness, supporting 
each other and raising a bounteous crop of facts and of men—a new vigorous pro¬ 
fession that is a power in the land, a promise for the future of England. Muter in 
time became a fellow of the Institute and served as Censor from 1896-1898. 

Muter’s journalistic energies were gradually overwhelmed by his ever-growing 
responsibilities, and in 1891 the Society recognised that the Journal could no longer 
remain under the private guidance of its honoured Past-President. It was accord¬ 
ingly reacquired by the Society, and has since remained under the direction of the 
Publication Committee, which is directly responsible to the Council 

After that time the members saw little of Muter, whose school, converted into 
a limited liability company, required much of his energy. He also held the appoint- 
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menfcs of Public Analyst for Bermondsey, Lambeth, Newington, Botherhithe, 
Southwark, and Wandsworth—in fact, for the greater part of South London—and 
for part of Lincolnshire. His private practice was extensive, and included the 
advisorship of public bodies like the Metropolitan Asylums Board. 

He died on December 19,1911, at Worthing. Otto Hehner. 


A -lA- 

“ “ tP V TJr 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The Annual General Meeting of the Society was held on Wednesday evening, 
February 7, in the Chemical Society’s Booms, Burlington House. The President, 
Mr. E. W. Voelcker, A.B.S.M., F.I.C., occupied the chair. 

The minutes of the previous Annual General Meeting were read and confirmed. 

Mr. J. H. B. Jenkins, F.I.C., and Dr. B. Lessing were appointed scrutators of the 
ballot papers for election of Officers and Council for 1912. 

The Hon. Treasurer presented the accounts of the Society for 1911. These 
were adopted, and votes of thanks passed to the Hon. Treasurer, Auditors, and Hon. 
Secretaries. 

On the motion of the President, a vote of thanks was passed to the President 
and Council of the Chemical Society for allowing the Society the use of their rooms 
at Burlington House during the past year. 

Mr. T. Macara, F.I.C., and Mr. B. G. Grimwood, F.I.C.j were appointed Auditors 
of the Society’s accounts for 1912. 

The President having delivered his Annual Address, 

On the motion of Mr. Otto Hehner, F.I.C., seconded by Mr. W. J. Dibdin, F.I.C., 
a vote of thanks was accorded to the President for his Address and for his services 
in the chair. 

The President briefly acknowledged the vote of thanks. 

The scrutators having reported the result of their examination of the ballot 
papers, 

The President announced the election of Officers and Council for 1912 as 
follows: 

President —L. Archbutt, F.I.C. 

Past-Presidents {limited by the Society's Articles of Association to Bight in 
Number).— Edward J. Bevan, F.I.C.; Bernard Dyer, D.Se., F.I.C.; Thomas Fairley, 
F.I.C.; W. W. Fisher, M.A., F.I.C.; Otto Hehner, F.I.C.; B. B. Tatlock, F.I.C.; 
E. W. Yoelcker, A.B.S.M., F.I.C.; J. Augustus Yoelcker, M.A., B.Sc., Ph.D., F.I.C. ? 

Vice-Presidents.— W. H. Willeox, M.D., B.Sc., M.B.C.P., F.I.C ; Arthur B 
Ling, F.I.C.; John E. Stead, F.B.S., F.I.C. 

Non. Treasurer .—H. Droop Bichmond, F.I.C. 

Eon. Secretaries.— A. Chaston Chapman, F.I.C.; P. A. Ellis Biehards, F.I.C. 
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Other Members of Council. —E. Richards Bolton; R. M. Clark, B.Sc., F.I.C.; 
J. Connah, B.Sc., F.I.C. 5 J. Evans, F.I.C.; Charles A. Hill, B.Sc. F.I.C.; E. Hinks, 
B.Sc., F.I.C.; G. T. Holloway, A.R.C.Sc., F.I.C.; G. N. Huntiy, B.Sc., A.R.C.Se., 
F.I.C.; G. W. Monier-Williams, B.A., Ph.D., F.I.C.; F. Wallis Stoddard, F.I.C.; 
S. R. Trofcman, M.A., F.I.C.; S. A. Woodhead, M.Sc., F.I.C. 

The monthly meeting followed the annual general meeting, the newly elected 
President, Mr. Archbutt, being in the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Mr. H. 
Hawley, M.Sc., and Miss M. Gazdar, B.Sc., A.I.C., were read for the second time; 
and certificates in favour of Messrs. Maurice E. Balston, M.A. (Cantab.), Buekland, 
Maidstone, analyst to Messrs. W. and R. Balston, paper manufacturers, Maidstone; 
Howard A. Caulkin, B.Sc. (Bond.), F.I.C., Mona Villa, Spencer Ro^d, Belper, 
assistant chemist to the Midland Railway Company ; and Charles Reginald Wilkins, 
B.Sc. (Lond.), 40, Church Lane, Hornsey, N., assistant to Messrs. Redwood and 
de Hailes, were read for the first time. 

Messrs. S. G. Agar, G. S. Barton, S. W. Bridge, R. V. Briggs, F. C. Dyche- 
Teague, B.Sc., A.I.C., F. A. Mason, W. B. Saville, and G. A. Stokes, were elected 
members of the Society. 

The following papers were read: “ The Souring of Milk/’ by H. Droop Rich¬ 
mond, F.I.C., and H. C. Huish. “ Notes on the Determination of Butter Fat and 
Cocoanut Oil in Margarine,” by F. W. F. Arnaud, F.I.C., and H. Hawley, M.Sc.; and 
“A Flour Improver,” by Edward Hinks, B.Sc., F.I.C. 
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ANNUAL ADDRESS OF THE RETIRING PRESIDENT. 

(Delivered at the Annual General Meeting , Febmary 7,1912.) 

This evening I have to address you for the last time as President of the Society, 
and, until comparatively recently, I was in hopes that I should be able to announce 
that during the year 1911 we had not lost any of our members by death. Unfor¬ 
tunately, these hopes have not been realised, and I have to record the death of three 
very old members of the Society—Mr. McCowan, Mr. Sanford, and Dr. Muter. 
Mr. McCowan was a life member, who invented a new method for the manufacture 
of caramel. Possessed of exceedingly wide knowledge, he was at once a practical 
brewer and an accomplished inorganic chemist, having devised several processes for 
dealing with ores. Mr. Sanford was a public analyst, who had devoted much of his 
work to the chemistry of explosives. 

By the death of Dr. Muter, a link with the past history of the Society is severed. 
At the time of his death Dr. Muter was the senior Past-President of the Society, 
having held office in 1879-80. In 1877 he was, with the late Mr. Wigner, joint- 
editor of the Analyst, and on the latter’s death in 1884 he became the sole editor 
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and proprietor until the year 1890, when the Journal passed into the hands of the 
Society itself. Although of late years he had not kept up any active participation 
in the affairs of the Society, his pioneer work will always gratefully remain in the 
memory of his colleagues. We hope to have an interesting memoir of him from 
the pen of one who was intimately associated with his work. 

I am glad to say that we have lost only one member by resignation, while 
twenty-three new members have been added to our roll, and the election of eight 
other new members takes place this evening. This, although not a large increase, 
is a satisfactory one, and our total membership is now over 400. Although necess¬ 
arily our membership is restricted, there are still a number of men in official 
positions and in professional work whom we would welcome into our ranks, and 
whose inclusion would be a source of strength. At no time than now was it more 
necessary that the profession of analytical and consulting chemists should be drawn 
together in a united effort to uphold and improve the position of its members, and 
to resist the attempts, which are all too prevalent, of reducing our profession to the 
level of a competitive trading business. 

In my last address I referred to the lamentable results brought about by the 
insane competition for official positions under the Food Acts. I am glad to say 
there are signs that there is a better appreciation of the mischief that is done to the 
whole profession by analysts agreeing to undertake such responsible work at fees 
incompatible with its honest performance or with decent remuneration. No 
one, I submit, can seriously contend that the Public Analyst’s remuneration is 
excessive, or even liberal. It is based largely on the objectionable principle that the 
holder of an appointment must be content with official “ sprats,” so that he may 
have the chance of catching remunerative “ whales.” As we all are too painfully 
aware, the fee mentioned in the Act, as chargeable to individual members of the 
public wishing to make use of the services of the Public Analyst, has in most cases 
come to be the maximum fee paid by Local Authorities, in spite of the fact that 
the advance of knowledge has been utilised by the “ scientific adulterator ” in such a 
way as to vastly increase the labour of detection of adulteration. Another very 
serious attack on the position of the Public Analyst and of the unofficial analyst is 
revealed by the action of some County Councils in establishing laboratories of their 
own, where analyses are carried out either gratuitously or at purely nominal fees. 
The system of County Authorities appointing a “ whole-time J? officer for carrying out 
the work required by them is one which, as I stated in my previous address, has 
“ come to stay,” and it cannot be denied that there is a good deal to be said in its 
favour it carried out on proper lines. But the establishment of a municipal or 
county laboratory at the expense of the ratepayer on the lines of a municipal trading 
concern is highly objectionable. 

In the most recent case in point a County Authority has established a Bacterio¬ 
logical and Chemical Laboratory under the direction of the Medical Officer of Health, 
for the examination of waters and the solving of questions arising in connection with 
sanitary matters and food-supplies. This work had previously been carried out by the 
Public Analyst for the county, who is thus faced with a serious loss of his professional 
income. 
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We, as the society representing the Public Analysts of the country, have 
strenuously fought against the principle that the work of the Public Analyst can be 
properly merged in that of the Medical Officer of Health. The work of the latter 
officer ought to be outside the chemical laboratory, and his knowledge and training— 
save in rare instances—is utterly inadequate to make it desirable that he should 
have control of a chemical department. Unfortunately, in the past, the powers that 
be did not see things in this light, but the Local Government Board has now shown 
that it is in sympathy with our views; and, by refusing to confirm dual appoint¬ 
ments, has done much to discourage a practice injurious alike to our professional 
and to the public interests. Not only in this country, but in our overseas 
dominions, is this question a serious one, for I understand that it is proposed to 
place the Government Chemical Laboratories of one of our dominions under the 
control of a Medical Officer, in spite of the fact that the work of the Department 
consists to a large extent of metallurgical and mineral investigations. 

During the past session, thirty-five papers were read at the meetings of the 
Society, and these—with a few exceptions—have been published in the Analyst. It 
is in connection with these few exceptions that I have a serious complaint to make. 
Last year I appealed to members to loyally support our Society by reading at our own 
meetings papers on subjects in which we were closely interested. It is impossible 
and unreasonable to expect that papers should always be read solely with the pure 
love of advancing knowledge and without any desire that some personal advantage 
should come to the author. A hard-and-fast line, however, must be drawn at papers 
read for the purposes of self-advertisement, or for trade purposes. In the cases to 
which I refer, papers were read at our meetings and simultaneously sent for publica¬ 
tion to Trade Journals interested in pharmaceutical matters. We, as a Society, 
rightly object to be “ exploited ” in this way, and I trust that we shall have no 
repetition of it. 

In referring to the question of advertisements, I am glad to say that I think there 
is a growing feeling that the practice which, in the past, has led to so much abuse— 
that of giving certificates for the purposes of trade advertisement—is one unworthy 
and discreditable to our profession. It is very necessary that the Public Analyst 
should be especially careful in the matter of the reports that he gives, for, not only is 
he liable to be exploited by the astute advertiser under circumstances which, one 
must admit, give some excuse for it, but he may—as a recent instance shows—be put 
in the position of being compelled to take legal action to prevent the unauthorised 
use of his name in advertisements, or else leave himself open to the suggestion that 
he has, for a consideration, allowed his name to be so used. I am very glad that one 
of our most prominent members has had the courage and the public spirit to take 
legal action in order to stop such proceedings. The position of a Public Analyst 
would be intolerable if the reports which he has to make in the course of his official 
duties were liable at any time to be utilised by the pushing advertising trader, I am 
afraid that in some cases Public Analysts are too easily cajoled into allowing their 
names to be used under the plea that the matter is one of great public and national 
importance, and that, by so doing, they are giving valuable assistance in the cause of 
the health and welfare of the nation. Such popular causes as the stamping out of 
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the great white peril—consumption—have furnished an example of how a Public 
Analyst may be, no doubt unwillingly, associated with a most unpleasant and 
unsavoury suggested treatment for this disease. The great popular movement 
engineered by the Press in favour of tc Standard Bread,” and blessed in its inception 
by a manifesto signed by several distinguished medical men, is a very good example 
of the hollowness of most of these movements. They serve the purpose for which 
they are started, and bring grist to the mill of the enterprising advertisers and 
advertising agents. 

Such questions as those of sophistication of flour, the composition of baking 
powders, and the alleged injury which has been done to the health of our working 
population by the use of “ white ” flour instead of “ standard ” flour, have been inves¬ 
tigated in the laboratory of the Local Government Board, and interesting reports 
have been issued which have served to place these matters further on a sounder 
scientific basis, and they have done much to discount the alarmist, and, in a great 
measure, unfounded statements of the eminent medical authorities who have allowed 
themselves to be so exploited. 

I must again congratulate our Honorary Treasurer on the very clear financial 
statement which he has laid before us, and upon the careful manner in which he 
husbands our resources. 

It will be noticed that this year we have in our accounts the item “ Legal 
Expenses.” This is an item we never like to see if it is possible to avoid it, but this 
year the Council felt obliged to go to some expense in opposing an application which 
was made by the Royal Institute of Public Health to grant that Institute a Royal 
Charter. In the end the Privy Council did not advise the granting of the Charter. 

There are two points in connection with our expenditure which will require 
attention in the near future. The first is that the growing increase in the cost of 
our Journal is every year greater than the increase in the income of the Society from 
the subscriptions of new members. Our policy has been—rightly, I think—to spend 
as much as possible on our Journal, consistent with maintaining a proper reserve of 
accumulated funds. The increase in our Journal is shown by the fact that the 
volume for 1911 contains forty-eight more pages than that for 1910, There have 
been 39 Papers, occupying 128 pages, and 817 Abstracts, Reviews and Reports, 
occupying 484 pages in all, as against 34 Papers and 662 Abstracts in 1910. It 
is an increasingly difficult task to wade through the enormous mass of scientific 
literature which steadily accumulates, month by month, and to successfully pick out 
for recording in the Analyst, only that which is good, rejecting the indifferent 
and bad. 

The Society will, I am sure, gratefully recognise the care and xeal which our 
Editor, Mr. Julian Baker, shows in keeping up and improving the high standard of 
our Journal. 

Our Research Fund—which I am glad to see has received further financial 
support—is the means of providing valuable matter for our Journal, and some 
interesting investigations have been completed and the results published in the 
Analyst during the past year, while a number of other investigations are still in 
hand. 
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The second point in future expenditure to which I would refer is in connection 
with secretarial work. To our honorary officers, and especially to our senior Hon. 
Secretary, Mr. Chapman, on whom the main part of the secretarial work has fallen, 
the Society owes a deep debt of gratitude for the time and labour which they have 
so constantly and ungrudgingly devoted, gratuituously, to the affairs of the Society. 

When we were a smaller Society, it was possible to cope with the secretarial 
work without unreasonable expenditure of time and money, but now, when the mere 
routine work alone involves the sending out of over 400 notices every month, I feel 
very strongly that it is the duty of the Society to make provision to relieve our Hon. 
Secretaries of a burden which has involved them in considerable annual expense. 

In the coming Session of Parliament two Bills, which will be of special interest 
to us, are to be introduced—one, the £t Milk Bill,” which the President of the Local 
Government Board will bring forward, the other, Lord Clinton’s “ Sales for 
Agricultural Purposes ” Bill, which has already passed the House of Lords. With 
regard to the former, the President of the Board of Agriculture has quite recently 
indicated what he thought should be the guiding principles which should dominate 
the Bill. In the first place, no milk which was likely to breed disease should be 
sent into towns; that farmers should not be subject to prosecution for faults over 
which they had no control; and, lastly, that, if prosecutions took place, they should 
be civil and not criminal. 

The President of the Board further stated that all that the consumer had a right 
to expect was that he should get pure milk as it comes from the cow. Unfortunately, 
the attitude of the Board as to standards for pure milk is eminently unsatis¬ 
factory, and, having in 1901 issued the “ Sale of Milk Regulations,” which fixed 
the standards, they appear now to be anxious to repudiate them. In the Annual 
Report for 1910 of the Intelligence Division of the Board of Agriculture it was 
stated that the Board did not require that milk should contain 3 per cent, of 
fat, and that, generally speaking, it was no offence against the Food and Drugs 
Acts to sell milk that falls below the limits mentioned in the “ Sale of Milk 
Regulations.” If this be so, what is the use of having any Milk Regulations at all ? 
The Board have had a great deal of pressure put upon them, especially by farmers in 
the North-East of England, to lower the already very low standard which has been 
fixed, and no doubt this is the reason of the Board’s action in the matter. 

When one considers the labour that was expended in connection with the milk 
inquiry previous to the issue of the Sale of Milk Regulations, it seems incredible 
that the Board of Agriculture should countenance any lowering of the standard 
for Milk, a course of procedure which, while, no doubt, of benefit to the pro¬ 
ducers of inferior milk, would inflict a grave injury on the public in general. To 
suggest that everything should be regarded as “ pure milk,” simply because it was 
what the cow had yielded, is most dangerous. 

The suggestion that prosecutions in the case of milk should be removed from the 
criminal courts, appeals in many cases to one’s sense of fairness, but I cannot see 
why the milk producer alone should be exempted from the odium which attaches to 
an appearance as a defendant in a police court. Far too much stress is being laid 
upon the point that the regulation of the quality of a milk-supply is beyond the 
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control of the producer, and, while admitting that, under certain circumstances, it 
may be a hardship for an honest producer to be summoned in a criminal court, it 
must not be forgotten that it is the duty of a man who produces milk for sale to see 
that it complies with the very moderate requirements at present laid down. By 
proper selection and treatment of his cows, there should be, generally speaking, no 
difficulty at all in the matter. 

The “ Sales for Agricultural Purposes ” Bill introduces several alterations to the 
Fertilisers and Feeding Stuffs Act of 1906, among the principal ones being the 
abolition of the veto of the Board of Agriculture upon prosecutions, and the exten¬ 
sion of the time during which samples may be taken and prosecutions instituted. 
The principal alteration affecting analysts under the Act is that further particulars 
are required to be given in the invoices of articles sold for use as food for cattle or 
poultry. Under the proposed new Act it is suggested that the percentage of “ soluble 
carbohydrates ” shall always be stated. I think it should be pointed out that the 
figure for the percentage of soluble carbohydrates is only a difference item, and, to 
arrive at it, it is necessary to quantitatively determine five other classes of bodies 
in every sample examined, whereas at present the determination of two only is 
required in samples submitted under the Act. This should certainly call for the 
revision of the fees which are at present deemed to be adequate remuneration to the 
analyst by some of the local authorities in the kingdom. The whole tendency of the 
action of the authorities administrating both the “ Sale of Food ” and “ Fertilisers and 
Feeding Stuffs *’ Acts has been to throw an increasing burden upon analysts, and even 
in the matter of the quarterly returns that have to be made to the Local Government 
Board and the Board of Agriculture additional information is constantly being re¬ 
quired. In cases where preservatives are found in any article of food, the exact 
percentage is constantly asked for, and where samples of milk have been reported on 
as falling below the limits of the Sale of Milk Regulations, detailed particulars of 
the analysis are demanded. 

While we are ready to place all information at our disposal in the hands of 
the authorities, I think it would be only fair that proper recognition should be 
given to the increased work which is now thrown on the Public Analyst. 

With regard to the question of preservatives, I would only say that it seems 
extraordinary that legal effect has not yet been given to the recommendations of the 
Committee on Preservatives, and which were reported no less than eleven years ago. 
It is to be hoped that ere long a serious attempt to place our Food Acts on a really 
satisfactory basis will be carried out by the Government. 

The proceedings of the Congress which was held in 1910 in Paris, at which we 
were represented by our Hon. Secretary, Mr. Chapman, have been published recently 
in the Analyst, and I understand that, in all probability, a further Conference to 
discuss the question of the Uniformity of Methods of Analysis of Foodstuffs will 
be held. 

I have now to relinquish this chair, and, in introducing my successor, 
Mr. Archbutt, I heartily congratulate the Society upon having secured the services 
of one who has been so long closely associated with and interested in our affairs. 
Mr. Archbutt is, as you all know, a distinguished chemist, with a very wide field, of 
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knowledge and experience. As chemist to one of our great railway companies, he 
has distinguished himself by many important investigations on subjects of vast indus¬ 
trial importance, and, incidentally, although he is not a Public Analyst, his services 
have been largely requisitioned in connection with work which belongs to this branch 
of the profession. Mr. Archbutt has the distinction of being the first President of 
this Society who has, I believe, never held the post of Public Analyst, and I think 
that it was a very happy suggestion that the gradual enlargement of our horizon 
which a few years ago resulted in our incorporation as a Society which embraced all 
branches of the analytical profession—should now be marked by the election of 
Mr. Archbutt to the presidential chair. 

I now come to the most difficult part of my address, and that is to adequately 
express to you how deeply I appreciate the honour that has been conferred upon me 
in placing me in this chair for two years. I vacate it with the greatest possible 
regret, but I shall always look back with pleasure on the period that I was per¬ 
mitted to occupy it. From the general body of members I have received nothing 
but kindness, and I cannot sufficiently thank my colleagues on the Council—and 
especially the honorary officers—for their help and support always cordially 
given me. 

Though relegated to the list of “ have beens,” I shall always continue to carry 
out what has been my great object throughout my official connection with the 
Society—that is, to do everything I can to promote the welfare and position of the 
Society and of our profession. 
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THE ESTIMATION OF SMALL QUANTITIES OF ESSENTIAL OILS 
IN SPICES, ETC. PART II. 

By J. A. BROWN, F.I.C. 

{Bead at the Meeting , December 6, 1911.) 

In a previous paper (Analyst, 1910, 34, 392) I described a dry-distillation-com- 
bustion process for estimating the essential oils in carraway and cinnamon spices. 
The method has now been applied to some other essential oils with the following 
results: 
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Eucalyptus. —In the case of three oils from different sources the carbon values 
were obtained lower than would be expected on theoretical grounds supposing the 
composition to be mainly terpenes and euealyptol. The third result given was from 
a sample of oil guaranteed to be from ^Eucalyptus globulus. 

Aniseed and Bay require a deduction to be made from the percentage of oil 
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found, to allow for a slight amount of destructive distillation. When spices have to 
be heated above 140° C. to volatilise the essential oil, a small allowance has to be 
made for destructive distillation. Santalwood appears to be the only exception. 

Cedar, Juniper, and Santalwood, containing more difficultly volatile oils, 
require a temperature of 150° to 160° C. There is a tendency to resinify under the 
conditions of the process. Thus, oil of cedar showed unburnt residues of 12*6 and 
13 per cent., and santalwood 16 per cent. 

Juniper berries showed a similarity to carraway-seed (Zoo. cit.) in that, after 
drying at 100° C. until constant in weight, further oil—viz., 0*50 and 0*72 per cent.— 
was obtained on combustion. A sample of spent berries supplied to me by a distiller 
gave 0*15 per cent., which proves the comparative inefficiency of ordinary laboratory 
methods compared to those of the distiller who uses superheated steam. 

Ginger.— After repeated trials, the method had to be abandoned, owing to the 
ease with which this oil resinified. 

It is hoped to apply the process to the estimation of nicotine in tobacco and 
oil of mustard in mustard. I have to thank Messrs. Stafford, Allen and Sons, and 
Mr. J. C. Umney for supplying me with samples of oils, etc., and also Dr. Woollatt 
for help and advice. 


Discussion. 

Mr. E. J. Parry considered that this method was open to criticism, on account 
of the large variations which occurred in the constituents of many essential oils. 
Eor instance, in the eucalyptus oil of the British Pharmacopoeia, the proportion of 
eucalyptol was liable to vary at different times. There was rarely less than 50 per cent., 
but most of the genuine oil of the present year contained 75 or 80 per cent. About 
thirty constituents had been isolated from various eucalyptus oils. The terpenes 
would contain about 88 or 89 per cent, of carbon, and the less oxygenated constituents 
from 78 to 80 per cent., so that one might have 75 to 80 per cent, of eucalyptol with 
a carbon value of 88 or 89 per cent., and the remainder with a carbon value varying 
from 78 or 79 to 88 or 89 per cent. The result was that a carbon figure of, say, 72, 
73 or 74 might mean almost anything. The position was exactly the same with 
regard to bay oil, rosemary oil, and many others. 

Mr. A. Chaston Chapman remarked that Mr. Brown’s process was in reality one 
for determining certain volatile constituents of spices—not necessarily the actual 
proportion of essential Oils present. Bay oil, for example, to which allusion had 
been made, underwent considerable resinification on exposure to air, and this would, 
of course, very considerably diminish the proportion of volatile constituents obtained 
by the process. There could be no doubt that for certain purposes the method was 
a very useful one, but it seemed to him (Mr. Chapman) that it would be very 
dangerous to attempt to put it forward as a general method for distinguishing 
between genuine and exhausted spices, since there might be little or no difference 
between an exhausted sample and a sample in which a considerable proportion of the 
constituents of the essential oil had become converted into non-volatile matters by 
exposure to the air. 
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Mr. 0. A. Hill remarked that to speak of <£ eucalyptus oil” was not definite, 
and drew attention to the variation in the proportion of eucalyptol. In Tasmanian 
(globulous) oil it was usually from 55 to 60 per cent., whilst in Australian oil it was 
often as much as 80 per cent. 

Mr. H. E. Burgess said that he had found that, by extracting the spice with 
petroleum ether, and determining the refractive index, a very good indication was 
obtained of the quantity of essential oil present. All analytical methods for this 
purpose were, however, liable to such errors as had been mentioned, and probably the 
only way in which a true indication of the percentage of essential oil could be 
obtained was by actually distilling a considerable quantity under manufacturing 
conditions. 

The Chairman (Mr. Ling) remarked that from the discussion it appeared that 
the weak point in the method was the application of a constant factor derived from 
what was supposed to be a typical oil to an extract that varied in composition 
according to the age of the spice. He should like to ask if Mr. Brown had tried 
heating the spice under reduced pressure. In this way resinification might to some 
extent be prevented. 

Mr. Brown said that he had found combustion under reduced pressure to be of 
very little advantage—not sufficient to compensate for the additional trouble and 
difficulty of manipulation which it involved. With regard to Mr. Parry’s remarks, 
he would point out that the estimations in the spices were made under exactly the 
same conditions under which th§ carbon figures were obtained, so that whatever 
error there might be would be the same ( in each case. As he had mentioned in the 
previous paper (Analyst, 1910,34, 392), the carbon figure did not seem to be affected 
to any great extent by variations in the proportions of the different constituents of the 
oil, and, in eases in which the proportion of essential oil was small, such differences 
would, he thought, not be material. Of course, however, it was not suggested that 
the method gave more than a fairly close approximation to the truth. 
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A FLOUR IMPROVER. 

By E. HINES, B.Sc., E.I.C. 

{Read at the Meeting , February 1,1912.) 

An article forming a recent addition to the number of substances sold as flour 
improvers consists of potassium persulphate. According to the directions it is to be 
added to flour in the proportion of from J to 1 ounce to the sack of flour— i.e about 
1 of persulphate to from 10,000 to 5,000 parts of flour. The dry persulphate is 
simply mixed with the flour. 

It is claimed that by such treatment stronger loaves and loaves of better colour 
are obtained, more water can be absorbed in the doughing process, and, further, that 
the only residuum in the loaf as a result of the treatment is a minute proportion of 
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a harmless salt, which is a normal constituent of wheat and of many drinking 
waters. 

The presence of persulphate in the flour may be readily detected by the reaction 
with benzidine (Bothenfusser, Analyst, 1909, 34, 37). An alcoholic solution of 
benzidine gives a blue colour with extremely dilute solutions of persulphate, the 
limit of delicacy being 1 part in about 1,000,000 parts of water; but on applying this 
test to aqueous extracts of flour the reaction is much less delicate, and an extract of 
flour containing 1 part of persulphate in 5,000 parts of flour (the greater strength 
recommended), fails to give the reaction. Much smaller quantities than this, how¬ 
ever, may be detected by making a paste of the flour with a small quantity of water 
and at once pouring the benzidine solution over the paste. The benzidine picks out 
the particles of persulphate and develops the blue colour round each particle. By 
proceeding in this manner, flour containing persulphate in the proportion as recom¬ 
mended gives strong reactions, and the limit of delicacy depends practically only on 
the quantity of the flour taken. With laboratory preparations carefully mixed and 
sieved, 5 to 10 grms. of flour with 1 of persulphate to 100,000 will, as a rule, show 
the reaction. A convenient benzidine reagent is a 2 to 3 per cent, alcoholic 
solution. 

Mixtures of persulphate with flour gave the reaction with no apparent diminu¬ 
tion of intensity after standing for three months. 

The persulphate may be separated from the flour by suspending in carbon 
tetrachloride and centrifugal action, the benzidine being applied to an aqueous 
solution of the deposit. Further, the salt can be quantitatively determined by 
centrifugalising the suspension of flour in carbon tetrachloride, treating the deposits 
with small quantities of water and again centrifugalising or filtering to remove small 
quantities of flour unavoidably left in the tubes* warming with potassium iodide and 
titrating with thiosulphate in the usual manner. 

In the process of baking the persulphate would appear to be entirely destroyed. 
Loaves were made from several mixtures, but even when the persulphate was 
present to the extent of 1 to 500 of flour, no benzidine reaction could be obtained on 
treatment of the finished loaf. 


4 * 4 * * 3 * 4 * 4 
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FOOD AND DRUGS ANALYSIS. 

Estimation of Bitter Principles in Wort and Beer. Ne umann. ( Woohensch. 
Brau., 1912, 29, 31-36.)—Wiegmann (Allg. Brazier- u. Eopfenzeit., 1911) has described 
a method for extracting the bitter resins from hopped ■worts and beer. The difficulty 
with the usual solvents of low boiling-point lies in the formation of emulsions which 
do not separate completely. Wiegmann therefore recommends the use of petroleum 
spirit of sp. gr. 0 - 7350, so that the emulsion which tends to be formed may be 
destroyed by heating subsequently in a water-bath at 80° to 85° C.; 500 ex. of the wort 
are shaken with 100 e.c. of petroleum spirit, and transferred to an Erlenmeyer flask 
of 1 litre capacity, which is placed in the water-bath. The flask is connected with a 
condenser, by means of a short piece of rubber tubing, in such a way that the con¬ 
tents of the flask can be shaken vigorously in the water-bath until the emulsion is 
destroyed. The liquid is then poured carefully into a separating funnel, the wort is 
removed, the petroleum spirit is washed, filtered, treated with alcohol, and the 
dissolved bitter principles are titrated with alcoholic potassium hydroxide. Some 
beers give trouble even under the above conditions, but emulsions can generally 
be prevented if the sample be first boiled with 1 to 2 per cent, of phosphoric acid 
(sp. gr. 112) for about fifteen minutes under a reflux condenser. 

The author describes a simpler method than that recommended by Wiegmann 
for overcoming the emulsion difficulty. Ether is used as the extracting solvent, and 
the difficulty is overcome by employing an unusually large proportion of ether, and 
extracting the beer in small portions at a time. Fifty or 100 c.c. of flat beer are 
shaken with five times their volume of ether in a long-shaped separating funnel, 
preferably in a shaking machine. After drawing off the extracted beer, a further 
quantity of 50 or 100 c.c. of the beer are treated with the same lot of ether, and so 
on until the whole of the sample has been exhausted. No difficulty in separating is 
experienced, even with dark beers. J F B 

Estimation of Benzoic Acid in Margarine, Butter, and other Fats. 
W. Friese. (Pharm. Zentralhalle, 1911,52, 1201-1203; through Ghem. Zmtralbl, 
1912,1, 96.)—One hundred grms. of the sample are thoroughly mixed with 25 c.c. of 
20 per cent, sodium carbonate solution, and heated on the water-bath until a milky 
fluid separates beneath the fat. The beaker is then cooled in an ice chest, and the 
layer of fat removed and washed repeatedly with ice water. The aqueous layer and 
washings, which will contain all the benzoic acid as sodium benzoate, are treated, 
without filtration and in the cold, with 40 c.c. of 10 per cent, barium chloride 
solution, which will precipitate barium salts of the saponified fat and barium 
carbonate. The liquid is filtered, and the filtrate freed from barium by means of 
sulphuric acid and again filtered. The new filtrate is twiee extracted with ether in 
a separating funnel, the united ethereal extracts washed with water and dried over 



FOOD AND DRUGS ANALYSIS 


93 


calcium chloride, the solvent evaporated by means of a current of air, and the residue 
dried in a desiccator and weighed. C. A. M. 

Estimation of Camphor, fl. C. Fuller. (U.S. Department of Agriculture, 
Circular No. 77, Bureau Chem.; through Amer. J. Pharm., 1912, 84, 4041.)—The 
author employs the camphoroxime method for determining camphor in its prepara¬ 
tions, and the following outline illustrates its application to spirit of camphor : 
Exactly 35 c.c. of a hydroxylamine solution (containing 20 grms. hydroxylamine 
hydrochloride, 30 c.c. water and 125 c.c. of aldehyde-free absolute alcohol) are added 
to a mixture of 25 c.c. of the sample with 2 grms. of sodium bicarbonate, and the 
whole gently boiled for two hours under a reflux condenser. On cooling, 6 c.c. of 
hydrochloric acid (sp. gr. 1*12) and 6 c.c. of water are added, the condenser and 
flask washed out, the liquid diluted to 500 e.c., and filtered. Fifty c.c. of the filtrate 
are neutralised with alkali to methyl-orange (mineral acid), when phenolphthalein 
is added and the excess of hydroxylamine titrated with alkali. A blank experiment, 
using 35 c.c. hydroxylamine solution and 25 c.c. alcohol, is made, and the difference 
in the titrations noted. Each c.c. of ^ alkali=0*01509 grm. camphor. 

A. R. T. 

Estimation of Cinnamein in Peru Balsam. F. Lehmann and A* Muller. 
(Arch. Pharm ., 1912, 250, 1-5.)—The method of estimating cinnamein described in 
the German Pharmacopoeia is shown to be inaccurate owing to no account being 
taken of the increase in volume in the ether used for the extraction. This may cause 
an error of more than 1 per cent, in the estimation. The following process based on 
those employed by Fromme and by Stocker is recommended as accurate and rapid. 
The use of so large a quantity of tragacanth as 3 grms. (Fromme) is unnecessary, 
provided that the bulk of the water be first drawn off, leaving only a small residue to 
be absorbed. Two and a half grms. of the Peru balsam are shaken with 5 c.c. of 
water in a stoppered 75 c.c. flask, after which 30 grms. of ether are added, and the 
shaking continued for one minute. An addition of 5 grms. of sodium hydroxide 
solution is now made, and the flask once more shaken for one minute and allowed to 
stand for ten minutes. It is next inverted, the stopper partially withdrawn, and the 
aqueous layer drawn off down to about 3 c,c., after which 0*5 grm. of gum tragacanth 
is introduced, and the whole thoroughly shaken and allowed to stand for three to 
five minutes. The bulk of the ethereal layer (25 to 28 grms.) is now decanted into 
a wide-mouthed tared flask, which is immediately covered and weighed. The ether 
is evaporated on the water-bath, and the viscous residue of cinnamein dried for thirty 
to forty-five minutes at 100° C., cooled in a desiccator, and weighed. C. A. M. 

Detection of Cocoanut Oil in Butter and Lard. E. Polenske. (Arbeit 
Kaiserl . Gesundheitsamte, 1911, 38, 402-414.)—The results of a critical examination 
of the methods proposed by Ewers (of. Analyst, 1910, 35, 353) and Fendler (ibid., 
1910, 35, 354) are, recorded. Genuine butters of known origin were employed in the 
experiments, and it was found that the methods mentioned cannot be relied on for 
the purpose of detecting the presence of cocoanut oil in butter fat. As regards 
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Ewers 9 method, butter fats having Reiehert-Meissl values of from 29*9 to 31*2 yielded 
“ difference values 99 varying from 8*5 to 8*8; other samples, also having high Reiehert- 
Meissl values, gave “difference values’* of from 13 to 14, and these samples could 
be adulterated with 10 per cent, of cocoanut oil and still show “difference values” 
above the minimum limit of 9 fixed by Ewers. 

Fendler’s alcohol method ( loc . cit.\ when applied to genuine butters, yielded 
values varying from 28*7 to 81, whilst several butters gave from 9 to 11 c.c. of ethyl 
esters when examined by the ester method (loc. cit .). 

The Polenske value of the butters used in the above investigation were normal, 
and showed that this method is trustworthy; further evidence is adduced that the 
method is also reliable for the detection of cocoanut in lard. W. P. S. 

Fpuit Juice Statistics for the Year 1911. A. Behre and K. Frerichs. 

(Zeitsch. Untersmh. Nahr. Genussm., 1911, 22, 733-736.) —Juices prepared from 
fermented fruit and examined during the year yielded the following results : Straw¬ 
berry juice (5 samples) : alcohol, 0*44—2*39 ; total solids, 3*49^4*78 ; acidity (as 
malic acid), 1*19—1*75 ; ash, 0*37—0*52. Raspberry juice (5 samples) : alcohol, 
0*30—2*26; total solids, 7*06 — 9*61; acidity, 3*35—4*32; ash, 0*75 — 0*89. Currant 
juice (6 samples): alcohol, 0 — 2*32 ; total solids, 5*73—6*74; acidity, 2*76 — 3*79; ash, 
0*61 — 0*74. Pine-apple juice (4 samples): alcohol, 0 — 0*53 ; total solids, 7*08 — 16*28 ; 
acidity (as citric acid) 0*60—1*28 ; ash, 0*35—0*67 ; invert sugar, 4*03—7*15 ; sucrose, 
0 — 8*33. The above figures express grms. per 100 c.c. As regards the pine-apple 
juices, two of the samples were unfermented, and two slightly fermented; the sucrose 
was completely inverted in the fermented samples. Two of the samples of currant 
juice yielded a positive reaction with Windisch’s test for cherry juice (cf. Analyst, 
1902, 27, 10) ; the coloration obtained was very slight, and the authors are unable to 
explain why the juice should contain hydrocyanic acid. W, P. S. 

Occurrence of Arsenic in Gelatin. 0. Kopke. (Arbeit. Kaiserl. Gesmd - 
heitsamte , 1911, 38, 290-293.)—Of twelve samples of commercial gelatin examined 
by the author, no less than eight contained appreciable quantities of arsenic, the 
amounts varying from 0*05 mgrm. to 0*3 mgrm. per 10 grms. of the sample. The 
remaining four samples also contained arsenic, but the quantity was a mere trace. 
With regard to the origin of the arsenic, it is pointed out that gelatin is prepared 
from hide and leather residues, the hides having been treated with lime and arsenical 
preparations, or from bones which have been extracted with impure mineral acids, 
etc.; gelatin is also bleached with sulphurous acid, which is not always free from 
arsenic. W. P. S. 

Estimation of Gum in Syrups. A. C. Chauvin. (Ann. Falsify 1912, 5, 
27-30.) —The usual method for the estimation of gum by precipitation with an 
alcoholic solution of lead acetate gives satisfactory results when certain precautions 
are observed. The author, however, prefers to precipitate the gum-acid by means of 
alcoholic hydrochloric acid. For instance: 5 c.c. of the solution are treated with 
5 c.c. of hydrochloric acid, 5 c.c. of water, and 85 c.c. of 100 per cent, alcohol. It is 
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particularly important to add the reagents, both acid and alcohol, in a rapid stream 
of drops, but not as a continuous jet, and to keep up a rotatory movement of the 
gum solution 'whilst these are being added. The precipitate is filtered off, cashed 
with 95 per cent, alcohol, dried and weighed, and the dry weight is increased by the 
percentage of ash and moisture in the variety of gum present, or alternatively by 16*1 
per cent., representing average values of 2*4 per cent, for ash and 13*7 per cent, for 
moisture. The quantity of sugar present does not interfere with the results provided 
the precipitate has been thoroughly washed, but pure aqueous solutions of gum nearly 
always give more accurate results. Ten per cent, solutions of gum generally show 
slightly low results, whilst 20 per cent, solutions show values ranging from 19 to 
21 per cent. J. F. B. 

Mutarotation of Honey. L. Rosenthaler. (. Zeitsch , Untersuch. Nahr . 
G-enussm ., 1911, 22 , 644-647.)—In order to determine the mutarotation of honey, 
10 grms. of the sample were dissolved in water, with the addition of alumina cream, 
made up to 100 e.c., and the solution filtered. The solution of the filtrate was then 
observed in a 200 mm. tube fifteen minutes after the water has been added. Another 
similar solution was prepared and treated with ammonia gas, the solution being 
observed at the end of thirty minutes. The difference between the first rotation, u, 
and the second, e, gives the mutarotation, m. For purposes of comparison, the latter 

value may be calculated into the specific mutarotation—[m] = where l is the 

length of the tube and c the total solids of the honey solution. As the result of the 
examination of forty-one samples of honey, it was found that for normal honey the 
value m varied from 0*12 to 2*60, and that of [m] from 0*71 to 15*47. All the samples 
of honey which had become solid (grained) exhibited a high mutarotation, and, 
assuming that dextrose exists in two modifications, it appears that crystallisation is 
accompanied by a change of the less optically active modification into the more strongly 
rotatory modification. Invert sugar showed a specific mutarotation of 15*08, whilst 
the value in the case of two samples of starch syrup observed was 1*20 and 2*60, 
respectively. W. P. S. 

Estimation of Mustard Oils in Oil-Cakes and Mustard Flours. C. Brioux. 

(Ann. chim. anal., 1912, 17 , 3-9.)—In the author’s experience the method of 
oxidising the essential oils with bromine and estimating the sulphuric acid produced 
is. unreliable, the oxidation being only partial. The method based upon the decom¬ 
position of the essential oil by means of silver nitrate is more accurate, but the 
modification prescribed by the French Codex gives results about 10 per cent, too 
low. The following method of estimation is suggested: A mixture of 25 grms. of 
the finely ground oil-cake with 500 c.e. of water at about 37° C., and 2 grms. of 
sodium fluoride (previously dissolved in a little water) as an antiseptic, is kept for an 
hour in a water-bath at 37° to 40° C., the closed flask being shaken from time to time. 
In the case of certain foreign oil-cakes or of mustard flour, it is necessary to continue 
the maceration for three or four hours, or longer. After the enzymic action is 
complete, 20 to 25 c.c. of 95 per cent, alcohol are added, the contents of the flask 
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distilled, and 150 c.c. of the distillate collected in a 250 c.c. flask containing 10 c.c. of 
concentrated ammonia solution. From 25 to 50 c.c. of yjj- silver nitrate solution 
(according to the probable quantity of essential oil) are now added, and the flask 
heated for an hour beneath a reflux condenser, on a water-bath at 80° to 85° C., 
after which the liquid is made up to 250 c.c. and filtered. An aliquot portion 
(125 c.c.) of the filtrate is acidified with 10 c.c. of strong nitric acid, and treated 
with 10 c.c. of a 10 per cent, solution of iron ammonium sulphate, and the residual 
silver titrated with ^ ammonium thiocyanate solution. In the case of colza or 
rape-seed oil-cakes the essential oil consists of crotonyl thiocyanate, whilst in the 
case of black mustard-seed oil-cake or flour, the oil is allyl isothiocyanate. The 
distillate from Indian colza oil-cakes usually contains a mixture of the two essential 
oils, since the oil-cakes are composed of mixtures in varying proportions of Brassica 
glaum , B . dichotoma, B, ramosa and B. campestris with more or less B.juncea (Sarepta 
mustard). Of these seeds only B . juncea yields allyl thiocyanate, whilst the others 
produce crotonyl thiocyanate. Indian colza oil-cakes containing too great a pro¬ 
portion of the seed of B . juncea or B. nigra are thus dangerous to cattle. Apart 
from a microscopical examination, it is possible to make an approximate estimation 
of the amount of these seeds from the relative proportions of the two essential oils. 
For this purpose the liquid, after completion of enzymic action, is distilled without 
the addition of alcohol, and the distillate collected in the absence of ammonia. 
Crotonyl thiocyanate (sp. gr. 0*984) will then collect upon the surface of the liquid, 
whilst allyl thiocyanate (sp.gr. 1*028) will form a layer at the bottom. As a rule the 
temperatures employed in modern oil-factories are too low to inhibit completely the 
activity of the myrosin. French colza and rape-seed may yield from 0*150 to 0*250 
per cent, of crotonyl thiocyanate, and their oil-cakes generally give from 0*20 to 
0*35 per cent. In Danubian colza oil-cakes the author has obtained by the method 
described from 0*50 to 0*70 per cent, of essential oil, whilst Indian colza oil-cakes 
have yielded from 0*640 to 0*858 per cent, calculated as cx-otonyl thiocyanate, but 
generally containing a certain proportion of allyl thiocyanate. C. A. M. 

Wine Statistics fop the Year 1909-1910. A. Gunther. (Arbeit. Ramrl 
Gesundheitsamte , 1911, 39, 1-470.)—The results of the analyses of 802 samples of 
wine and 8,991 samples of must are recorded in the present report, the samples 
being classified for the different vine-growing districts. As in previous reports 
(cf. Analyst, 1910, 35, 64, 526), the proceedings of the Official Commission on Wine 
Statistics are given. The variation in acidity of wine during storage has been 
further investigated, and experiments have been carried out regarding fermentation 
in the presence of ammonium compounds, the alteration undergone by wine solids 
during drying, the effect of neutralising or diminishing the acidity of wine by the 
addition of calcium carbonate, etc. With respect to the use of nicotine solutions 
as insecticides on vines, one investigator states that nicotine cannot be detected, 
either chemically or by the taste, in wine made from vines so treated, whilst another 
reports that nicotine could be tasted distinctly in wine made two weeks after the 
vines had been sprayed. The iodometric method described by ZeissI and Fanto 
(cf Analyst, 1909, 34, 399) for the estimation of glycerol in wine was found to 
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yield trustworthy results. The presence of large quantities of sugar was without 
influence on the results except that mannose, when present, caused the figures to 
be too high. The ordinary lime method gave low results when applied to wines 
containing much sugar, only about 75 per cent, of the glycerol present being 
obtained. W. P. S. 

Composition of Guadaloupe Rum. J. Sanarens. (Ann. Falsify 1911, 4, 
642-644.)—The following results were obtained on the analysis of three samples of 
rum imported into Prance from Guadaloupe. The samples were taken as the spirit 
was discharged from the vessel, and the figures express parts per 100,000 of absolute 
alcohol. The maximum and minimum limits fixed by the French authorities for this 
class of spirit are also given : 


Limits. 

No. 1; 2 ^ 0 . 2. i No. 3. - 


: ! : 1 

Minimum. 

Maximum. 

Volatile acids ... 1 

71-25 

6790 

42*78 

— 

— 

Total acids ... 

148*99 

140*93 

77*79 

80 * 

150 

Aldehydes. 

13*92 

20*13 

14*58 

15 

30 

Esters 

47*14 

67*78 

64 82 

50 

! 140 

Higher alcohols ... 

100*67 

92*28 

120*09 

120 

200 

Furfural . 

1*17 

1*84 

0*64 

1 

! 3 ; 

i 

Total ... 

311-89 

322*96 

j 277-92 

300 

450 


W. P. s. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Amyloclastie Secretory Capacities of the Embryo and Aleurone Layer 
of Hordeum. F. Stoward. (Ann. Bot 1911,. 25, 799-841, 1147-1204.)—A North 
African and a brewing Chilian barley were used in this investigation, the seeds being 
sterilised; either with 10 per cent, copper sulphate solution or absolute alcohol prior 
to dissection. The. medium which served as the basis of the culture experiments, 
and to which were added as required gelatin, sugars, agar, asparagine, etc., had the 
following composition per 100 c.c. of solution : Calcium sulphate 0*1 grm., potassium 
chloride 0*25 grm., magnesium sulphate 0*25 grm., potassium dihydrogen phosphate 
0*025 grm., and 2 drops of | ferric chloride to the litre. The enzyme activity is 
expressed in terms of mgrms. of copper per twenty objects per hour, “ objects ” 
being either inner endosperms, embryos, or aleurone layers, and the copper being 
that obtained from Fehling’s solution as the result of the action of reducing sugar 
formed from starch during the experiment. The copper reductions were for the 
most part carried out by Bertrand’s method (Bull. Soc . Chim ., 1906, 35, 1285). 

A large number of digestions under varying conditions are described, designed 
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to throw light on the amylase secretory capacity of the barleycorn, the following 
being some of the principal conclusions deduced: 

Both embryos and aleurone layers possess an amylo and a cytoclastic secretory 
function. These secretory functions are completely arrested and annulled when these 
objects are subjected to the action of anaesthetic reagents such as chloroform and 
nitrobenzene. This result, in the case of the aleurone layer, is regarded as evidence 
that this tissue possesses vitality. 

The inner endosperm, under varying conditions of experiment described, 
possesses the capacity of augmenting its amylase content, not however by secretion, 
a function that the amyliferous cells do not possess. In contradistinction to the 
secretory capacities of the embryo and aleurone layer, the augmentation of amylase 
is not arrested or diminished by the action of chloroform or nitrobenzene. This 
latter fact is taken to signify that (1) the inner endosperm represents a mass of 
non-living tissue, and that (2) its behaviour under the conditions described is such as 
a dead mass of enzyme-containing tissue would exhibit. 

Isolated endosperms possess the capacity of inducing complete auto-digestion 
and auto-depletion of their storage contents. Isolated inner endosperms are 
incapable of inducing auto-digestive and auto-depletive processes in any way 
comparable with those observed in the case of endosperms. 

The augmentation of amylase by the endosperm in presence of anaesthetics such 
as chloroform and nitrobenzene undergoes marked reduction, being reduced to the 
same order of magnitude as that of the inner endosperm. The augmentation of 
amylase by the inner endosperm is unaffected— i.e. } it is of the same order of 
magnitude as that of non-ansesthetised inner endosperms. Anaesthetised endosperms, 
unlike non-ansesthetised endosperms, are capable of inducing complete auto-depletion 
of their reserve storage materials. 

Bndospermic depletion, as it occurs in the intact seed, is principally conditioned 
by the action of enzymes secreted by the aleurone layer and embryo; in the isolated 
endosperm, by the aleurone layer secretions; and in both cases the principal role 
is due to the aleurone layer; the amyloclasfcic enzyme pre-existent in the inner 
endosperm and that which it generates is adjunctive. 

The amyloclastic enzymes secreted by the embryo and aleurone layer are iden¬ 
tical, and are distinct from that existent in and generated by the inner endosperm. 

Sucrose inhibits the secretion of amylase by the embryo, dextrose diminishes it 
but invert sugar has apparently no influence on the phenomenon. 

The suggestion that the amylase which arises as secretions of the embryo and 
aleurone layer may activate that of the inner endosperm is not supported by 
experimental evidence. H. E. E. H. 


Estimation of Colloids in Arable Soils. J. Konig, J. Hasenbaumer, and 
C. Hassler. ( Ltmdw. Vers-Stat., 1911, 75, 377-441.)—The mineral and organic 
colloids are important factors of the fertility of a soil since they absorb and retain the 
soluble nutrient salts useful to the plant. A measure of the richness of a soil in 
colloidal constituents may be obtained by estimations of the absorption-capacity of 
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the soil towards dyestuffs or mineral sales. A suitable dyestuff is methyl violet in 
aqueous solution at 1, 2 or 3 grms. per litre, according to the capacity of the soil. 
Five grms. of the soil are shaken with 100 c.c. of the dyestuff solution, and after 
thorough clarification the amount of dyestuff removed by the soil is estimated colori- 
metrically. The absorption of the dyestuff depends chiefly on the colloidal clay 
constituents of the soil. For estimating the adsorption capacity of the soil towards 
mineral salts, a solution of dipotassium phosphate is used, the base and acid of 
which are absorbed by the soil in proportions approximately the same as they exist in 
the salt. The potash, however, is retained mainly by the clay colloids in a state of 
true adsorption which is readily reversed by treatments which flocculate the colloids : 
the phosphoric acid, on the other hand, is taken up mostly by the lime and ferric oxide 
of the soil in chemical combination forming insoluble phosphates. If the soil be dried 
with the phosphate solution and then washed with a definite amount of water, the 
quantity of potash absorbed is lower and the quantity of phosphoric acid is higher 
than when the soil is not dried with the salt solution. For the estimation of absorbed 
or adsorbed ions in soils, whether natural or previously treated with nutrient solu¬ 
tions as above, the authors liberate these ions by flocculation or oxidation of the 
colloids. Two methods for effecting this liberation have already been described—viz., 
by steaming and by oxidation with hydrogen peroxide. A new method is now 
recommended which consists in treating the soil with a powerful continuous electric 
current. The apparatus used is a dialysing cylinder, open at the top and closed 
by parchment at the bottom, in which are placed 200 grms. of soil stirred to a sludge 
with water, and with a layer of about 4 cm. of water on the top. This is suspended 
in the container, and the water outside the dialyser is filled up to the same level as 
inside. Platinum electrodes are arranged so that the anode is at the bottom of the 
outer vessel and the cathode is immersed in the dialysing cylinder. A tension 
of 220 volts is employed, the resistance being regulated so that the current does 
not exceed 3 amperes. The liquid in the inner and outer vessels is renewed 
when the temperature rises to 50° C. The liquid in the cathode chamber becomes 
alkaline, whilst that in the anode chamber becomes acid and contains humus matters ; 
the permanganate values of the two liquids afford an indication of the organic 
matters, and the liquids are then mixed in aliquot proportions for the estimation o 
total solids, mineral matter, potash, lime, and phosphoric acid. Exhaustive treatment 
by the electrical method generally affords results very much higher than those 
obtained by steaming or oxidation. The authors therefore prefer to extract the soil 
twice by steeping with water for ten to twelve hours and then to subject it only once 
to the electrical treatment until the temperature rises to 55° C. The washings and 
the electrical dialysates are then united for analysis. By this treatment the results 
for potash coincide fairly closely with those afforded by the steaming and oxidation 
methods, and for phosphoric acid the single electrical and the steaming methods 
agree fairly well. Eolations between the absorption capacity for dyestuffs or for 
dipotassium phosphate and the crop-yield exist in the case of the upper and lower 
portions of the same soil but do not hold for different kinds of soil; nevertheless, the 
dyestuff test can be recommended as a simple and rapid preliminary test for the 
general character of the soils. Comparisons between the amount of nutrient ions 
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assimilated by the crop and the results found by the three analytical methods 
mentioned showed good concordance only for the potash. As regards the phosphoric 
acid, the steaming and single electrical treatments generally gave two to five times 
the amount assimilated by the crop; the oxidation method only showed relationships 
in the case of upper and lower portions of the same soil, since the phosphoric acid 
results by this method depend on the quantity of humus colloids present. For the 
lime, the results for all three methods were far in excess of the amount required by 
the plant. J. F. B: 

Modification of Riegler’s Method for the Estimation of Urea in Urine. 
T. Ekecranyz and K. A. Sodermann. (Zeitsch. physiol. Ohm 1912, 76, 171-176.) 
—Reigler’s method, which depends upon the fact that urea is decomposed into equal 
volumes of carbon dioxide and nitrogen when heated with nitric acid containing 
a small quantity of nitrous acid, may be combined with Dumas’ method for the 
estimation of nitrogen in organic substances. The combined method consists in 
measuring the volume of nitrogen liberated from a given volume of urine when the 
latter is heated with a modified form of Millon’s reagent. One c.c. of the urine is 
placed in a test-tube which is closed with a cork through which pass an inlet tube, a 
delivery tube, and the stem of a tapped funnel. The delivery tube is connected with 
the lower end of a nitrometer filled with 50 per cent, potassium hydroxide solution, 
and a current of carbon dioxide free from air is then passed through the test-tube 
until the complete absorption of the bubbles in the nitrometer shows that the 
apparatus is filled with carbon dioxide. The level of the potassium hydroxide solu¬ 
tion in the nitrometer is then adjusted, 2 c.c. of the modified Millon’s reagent are 
admitted to the test-tube from the tapped funnel, and the contents of £he latter 
are boiled for a few minutes, the gases evolved being driven over into the nitrometer 
by means of a current of carbon dioxide. When nitrogen ceases to collect, its volume 
is read off, corrected to normal temperature and pressure, and calculated into urea. 

W. P. S. 


ORGANIC ANALYSIS. 

Estimation and Elimination of Sulphur Compounds in Commercial 
Benzol. J. G. Ellerton. (<7*. Soc . Chem. Ind., 1912, 31, 10-12.)—The principal 
sulphur compounds occurring in benzol are carbon disulphide and thiophene. So 
large an amount as 20 per cent, of the former compound may be present without 
imparting its peculiar odour to the benzol. 

The Carius method of determining sulphur in organic compounds is here 
inapplicable, owing to the small content of sulphur. Garrett and Lomax’s method 
(Analyst, 1906, 31, 52) for sulphur in petroleum gives low results in the case of 
benzol, owing to the volatility of the latter. Irwin’s method, generally accepted for 
the estimation of sulphur in benzol, is an adaptation of the well-known “Gas 
Referee’s Test.” It gives concordant but low results, as Irwin pointed out. The 
author finds that a factor approximating to 1*8 will give a fairly good result, as shown 
by the following figures: 
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Sulphur Present. 

Grains per Gallon 

486 
486 
486 
564 

For the estimation of carbon disulphide only, Macagno’s modification of Nickel’s 
method is used. The benzol is agitated with alcohol potash, and the potassium 
xanthate so formed titrated with ■— copper sulphate solution, using potassium ferro- 
cyanide as indicator. An approximation maybe made from the density of the benzol 
by subtracting from it the value 0*885, and dividing by 0*00846. 

Thiophene is determined by Deniges’ method, a strong solution of mercuric 
sulphate being added to the benzol dissolved in methyl alcohol, and the compound 
formed dried at 115° C., and weighed. Carbon disulphide masks the reaction and 
interferes slightly, but the method is useful for all ordinary benzols containing 1 per 
cent, or less of carbon disulphide. 

Owing to its different boiling-point, carbon disulphide is easily removed from 
benzol. This is not the case with thiophene, however, which is usually washed out 
by means of concentrated sulphuric acid, a method entailing the loss of about 
8 to 12 per cent, of benzol. The best results for removal of thiophene were obtained 
by washing the benzol with fuming sulphuric acid of sp. gr. 1*87, giving three washes 
of 6 per cent, of the acid in all. By this treatment the thiophene was reduced from 
1*22 per cent, to 0*22 per cent. Various oxidising agents such as ozone, lead oxide, 
and hydrogen peroxide were tried as a means of eliminating thiophene, but while 
ozone gave the best results, with a low loss of benzol, the action was too slight to 
have any practical value. The following amounts of sulphur were found in com¬ 
mercial 90 per cent, benzols : From Durham tar, 250 grs.; Yorkshire tar, 240 grs.; 
Lancashire, 49 grs.; Staffordshire, 504 grs.; and erade benzol (coke-oven) 64*4 grs. 
sulphur per gallon. A. R. T. 

Detection of Carbon Bisulphide in Oils. E.Milliau. (Ann. chim. anal ., 
1912, 17, 1-3.)—Twenty-five grms. of the oil are saponified with 10 c.c. of a concen¬ 
trated aqueous solution of potassium hydroxide in the cold, the soap dissolved in 
about 150 c.c. of warm water, a pinch of sodium bicarbonate added, and the solution 
decomposed with 20 e.c. of pure hydrochloric acid. The vapours emitted are tested 
with lead acetate paper, which will be darkened in the case of extracted olive oil 
containing 0*05 to 0*1 per cent, of carbon bisulphide. No coloration is given by 
cotton-seed, kapok, colza, or expressed olive oils, or by extracted oils which have 
previously been heated for an hour at 130° O. Another test is to distil 50 grms. of 
the oil with 10 c.c. of pure amyl alcohol, and to collect the first 5 c.c. of the distillate. 
A mixture of 1 part by volume of kapok oil and 4 parts of the distillate together with 
a few cgrms. of powdered sulphur are now heated in a sealed tube in boiling 
water. In the case of expressed olive or other oil no coloration is produced even 
after three hours’ heating, whereas an extracted oliv£ oil containing 0*1 per cent, of 
carbon bisulphide gives a distinct red coloration. It is preferable to neutralise the 
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Sulphur Found. 

Grains per Gallon. 

Factor. 

277 

1*75 

283 

1*72 

270 

1*80 

307 

1*83 



102 


ABSTRACTS OF CHEMICAL PAPERS 


kapok oil with sodium hydroxide before using it in the test. Cotton-seed oil may be 
used in place of kapok oil as a reagent, but gives a somewhat weaker coloration. 
The reducing agents in kapok and cotton-seed oils are not volatile with steam. No 
coloration is given by extracted oils after being heated for an hour at 130° C. 

C. A. M. 

Estimation of Cinnamic Acid by Means of Bromine in Aqueous Solution. 

A. W. K. de Jong. (Bev. trav. chim . Pays-Bas , 1911, 30, 223-224 ; through Chem. 
ZentmlbL , 1912, I., 162-163.)—'When bromine is allowed to act for a long time on 
cinnamic acid in aqueous solution, more than 2 atoms of bromine are absorbed 
additively; this, however, may be avoided by operating in the following manner: 
The substance to be analysed, for instance, a mixture of cinnamic aftd benzoic acids, 
is dissolved in sodium hydroxide and reprecipitated with hydrochloric acid, bromine 
in the form of a aqueous solution is run in, and the absorption of bromine is con¬ 
sidered to be at an end when the liquid assumes a yellow colour which is not 
discharged within five minutes. Potassium iodide is then added, and the iodine 
liberated is titrated in the usual manner. J. F. B, 

Dimethylglyoxime as a Reagent for Ferrous Salts. P. Slawik. (Chem. 
ZeU., 1912, 36, 54.)—Dimethylglyoxime, which is frequently employed for the 
estimation of nickel, gives an intense red coloration with ferrous compounds, and 
may be used for their detection. One drop of a solution of a ferrous salt is mixed 
with a little tartaric acid and 1 c.c. of an alcoholic solution of dimethylglyoxime, and 
an excess of ammonia is then added. The red coloration is very intense, and the 
reaction exceeds in delicacy all the other tests for ferrous iron, but the colour 
gradually disappears as the ferrous compound becomes oxidised by the action of the 
air into the ferric state. This defect makes the test not very satisfactory for the 
detection of small traces of ferrous salts, since complete oxidation may occur owing 
to the rise of temperature occasioned by the addition of the ammonia. Ferric salts 
give the coloration on the addition of a reducing agent— e.g., stannous chloride or 
metallic zinc. J. F. B. 

Estimation of Fat by Extraction with Cold Solvents. C. Grimme. 

(■ Chem . Bev. Fett- u. Harz-hid 1912, 19, 1-5:)—Estimations made under parallel 
conditions with different non-inflammable solvents by the method of cold extraction 
were compared with those made by the ordinary method of extraction with ether. 
The following results, which are typical of those obtained, represent the average 
percentage of fat extracted from a sample of cotton-seed meal in five estimations: 

Ether. Chloroform m Ca 5°“ Dichlor- Triclilor- Perchlor- Tetrachlor- Pentaehlor- 

Tetrachlonde. ethylene, ethylene, ethylene. ethane. ethane. 

7*45 8*5S 7*43 8*13 7*46 7-79 7’71 9-62 

Only in the case of carbon tetrachloride and trichlorethylene did the fat agree in 
amount, colour, and analytical values with that extracted with ether, the other solvents 
extracting substances other than fat. Further experiments showed that the following 
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modification of Neumann’s method (Analyst, 1911, 36, 542) was the most rapid and 
accurate: Ten grms. of the finely powdered sample are shaken for forty-five minutes 
with 100 c.c. of carbon tetrachloride, or for thirty minutes with the same quantity of 
trichlorethylene in a stoppered 150 c.c. flask, care being taken that the shaking is 
done in the direction of the vertical axis of the flask. After standing for thirty 
minutes, the contents are filtered (the funnel being covered with a clock glass), 
50 c.c. of the filtrate evaporated, and the residue dried for an hour at 105° C., air 
being blown across it from time to time. The weight of fat multiplied by 20 may be 
taken as sufficiently accurate up to 10 per cent. Between 10 and 15 per cent, an 
addition of 0*2 per cent,, and betwean 15 and 20 per cent, an addition of 0*4 per cent, 
should be made, these corrections being based upon the average specific gravity of 
fat (0*93). In comparative estimations of the amount of fat in thirty-eight samples 
of different seed cakes and fish meal, the results thus obtained with carbon tetra¬ 
chloride and trichlorethylene agreed within - 0*16 to + 0*17 with those given by the 
usual method of extraction with ether. The percentages of fat extracted by the two 
first solvents were the same, with or without preliminary drying of the material 
(<?/. Gowing Scopes, Analyst, 1910, 35, 238). G. A. M. 

Estimation of Mercury in Oxyphenyldimereuric Acetate and Mercuri- 
salicylic Acid. R. Brieger. {Arch. Pharm., 1912, 250, 62-71.)—The mercury in 
oxyphenyldimereuric acetate may be quantitatively estimated by dissolving the salt 
in hot 30 per cent, acetic acid, adding an excess of standard iodine solution, and 
titrating the excess of iodine after twenty-four hours: 

C 6 H 3 OH (HgOOCH 3 ) 2 + 41- Hg(OOCCH 3 ) 2 + Hgl 2 + CH 3 OHI 2 . 

The concentration of the acid has an influence upon the velocity of the reaction, and 
by nearly neutralising the solution with potassium hydroxide the amount of mercury 
found was 99*2 per cent, of the theoretical amount after one hour’s action. For 
estimating the mercury in mereuri-salicylic acid the following method is described : 
Half a grm. of the sample is dissolved in 30 c.c. of hot ^ potassium hydroxide 
solution, and the liquid diluted to 100 c.c., and treated with a few drops of 
o-nitrophenol solution, after which 30 c.c. of T %- hydrochloric acid are added, and the 
excess of acid titrated with ^ alkali. One c.c. of the alkali consumed by the sample 
corresponds to 0*0138 grm. of salicylic acid, and the difference between 100 and the 
calculated percentage of salicylic acid, multiplied by the factor 0*5952, gives the 
percentage of mercury. The result thus obtained should correspond fairly closely 
with the value obtained as follows : A solution of 0*3 grm. of the sample in 10 c.c. of 
potassium hydroxide is mixed with 25 c.c. of water and 5 c.c. of 30 per cent, 
acetic acid, and treated 25 c.c. of ^ iodine solution, the excess of which is titrated 
with thiosulphate after fifteen hours. One c.c. of the iodine solution corresponds to 
0*0100 grm. of mercury, or to about 0*3 per cent, in the sample, under the prescribed 
method of estimation. C. A. M. 

Valuation of Dynamite Glycerol. F. Hofwimjner. {Ohm. Zeit ., 1912, 36, 
4 R)__On account of the possible presence of polyglycerols the only satisfactory 
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method for testing the value of a glycerol is a determination of the nitroglycerine 
obtained by nitration. The author’s apparatus consists of a burette divided into 
0*05 c.c., sealed at the top into a thin-walled cylindrical water-jacketed nitrating 
vessel, with a mark one-third from the bottom, and terminating upwards in a neck. 
Above it is clamped a weighed stoppered tap pipette, with two marks, to deliver 
10 grms. of glycerol. This is dropped slowly into about 60 grins, of nitrating acid 
(45 per cent, nitric acid + 55 per cent, sulphuric acid) previously adjusted to the 
mark in the nitrating vessel and cooled to 15° C., while a brisk current of dried air is 
passed up the burette. A thermometer in the nitrating vessel is unnecessary if the 
cooling water is at 15-16° C., and the flow rapid. All the glycerol having been run 
in, the air is allowed to pass for one minute longer. After fifteen minutes’ standing 
the acid is run out to the zero mark on the burette, the volume of nitroglycerine read 
off, and calculated to 10 grms. of glycerol, after weighing back the glycerol pipette. 
For comparison, a standard is made by similarly nitrating 10 grms. of chemically 
pure glycerol. The determination must always be carried out under the same con¬ 
ditions; the quantity of glycerol taken must be between 9*9 and 10T grms. The 
determination can be finished in an hour. O. E. M. 

Alteration of Nitrocellulose and Nitrocellulose Powders by Heat* R. 
Fric. (Comptes rend 1912, 154, 31.)—The effect of heat on nitrocelluloses and 
nitrocellulose powders is to lower the viscosity of their acetone solutions, measured 
by the number of seconds required for 25 c.c. of solution to flow through a tube of 
2 mm. bore 20 cm. long. Thus a collodion cotton declined from 69*3 to 57*7, after 
heating at 80° C. for seven hours twenty-five minutes; a guncotton from 210 to 99 
under similar treatment; a smokeless blank from 36 to 21 after five hours at 110° C.; 
and a sporting powder from 94*8 to 33*3 after twelve hours at 110° C. 0. E. M. 

Physical and Chemical Properties of the Petroleums of the San Joaquin 
Valley of California* I. C. Allen and W. A. Jacobs. (American Bureau of 
Mines, 1911, Bull. 19, pp. 60).—This pamphlet deals with the collection of samples 
and their physical and chemical examination. An electrically-heated still, suitable 
for difficult distillations, is figured and described, and full details are given of its mode 
of operation and devices employed in connection with it. Owing to trouble with 
frothing samples, a closed form of flash tester could not be used, and an open 
Pensky-Martens cup screened from air-currents was employed. Viscosity was 
determined in an Engler viscosimeter at 20° C. and calorific value in a Berthelofc 
combustion bomb (Dinsmore-Atwater model). To prevent bumping a “ boiling stone ” 
of porous porcelain or pumice weighing about 0*5 grm. is found to be most useful, even 
with heavy oils that boil at 325° C. under a pressure of 20 mm. A large number of 
samples are tabulated with the analyses of their fractions. H. F. E. H, 

Colorimetric Estimation of Salicylic Acid and Copper. F. Schott 

(Zeitsck. Untersuch. Nahr . Genmsrn 1911, 22, 727-728.)~Jorissen’s reaction, as 
described by Shermann and Gross (Analyst, 1911, 36, 468), may be used for the 
colorimetric estimation of salicyclic acid and, conversely, for the estimation of small 
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quantities of copper. In the case of salicylic acid, a definite quantity of the solution 
is placed in a test-tube, and in a set of exactly similar tubes are placed quantities of 
0, 0*2, 0*4, 0*6, 0*8, 1*0, etc., c.c. of a salicylic acid solution which contains 100 mgrms. 
of the acid per litre. To each tube are now added 2 c.c. of Fehling’s copper solution 
diluted previously with nine times its volume of water, 5 drops of a 2 per cent, 
potassium nitrite solution, and 5 drops of 10 per cent, acetic acid. After the volumes 
of the mixtures in the test-tubes have been diluted to a volume of 5 c.c., the tubes 
are heated in a boiling water-bath for forty-five minutes, cooled, and the coloration 
yielded by the solution under examination compared with those given by the 
quantities of salicylic acid in the other test-tubes. Salicylic acid may be estimated 
directly in milk by means of this method. Twenty-five e«c. of the milk are treated 
with 10 c.c. of Fehling’s copper solution and the mixture is nearly neutralised with 
y sodium hydroxide solution; after filtration, 15 c.c. of the filtrate are mixed with 
5 drops of 10 per cent, potassium nitrite solution and the same quantity of 10 per 
cent, acetic acid. The coloration obtained on heating the mixture is then compared 
with standards prepared with milk containing known quantities of salicyclic acid. 
The colour of the milk serum remains unaltered in the absence of salicylic acid, but 
the reaction is readily obtained when the quantity of the latter amounts to 10 
mgrm. or more per litre. 

For the estimation of copper, comparison solutions containing 0, 0*1, 0*2, 0*4, 
etc., c.c. of a copper sulphate solution containing 0*8927 grm. of the crystallised salt 
per litre (equivalent to 100 mgrms. of copper) are employed. To each tube is added 
0*3 c.c. of a 0*5 per cent, salicylic acid solution (in dilute alcohol) together with the 
above-mentioned qualities of nitrite and acetic acid, and the estimation is then 
carried out as described in the case of salicylic acid. Sucrose, dextrose, lactose, 
and invert sugar do not interfere with the reaction, but free mineral acids, tartaric 
acid, citric acid, and more than mere traces of iron should not be present in the 
solution under examination. The coloration is yielded by as little as 0*01 mgrm. 
of copper. W. P. S. 

Use of the Reagent “ Tetramethyl Base.” R. J. Carney. (<7* Amer. Ghwi . 
Soc., 1912, 34, 32-35).—Tetramethyldiaminodi-phenylmethane (CH 3 ) 4 N 2 (C e H 4 ) 2 CH 2 
in acetic acid solution was used by Trillat ( Compt rend ., 1903, 136, 1205-1207) 
for the detection of traces of lead and manganese. The author, who finds many 
advantages in substituting citric acid for acetic, dissolves 2*5 grms. of the base 
in lT) c.c. of water containing 10 grms. of citric acid, and dilutes to 500 c.c. 
The base itself is prepared as follows: A mixture of 30 grms. of dimethylaniline, 
10 grms. of formaldehyde, 200 c.c. of water, and 10 c.c. of sulphuric acid is 
warmed on the water-bath for one hour. After cooling, the mixture is made 
alkaline with excess of caustic soda, and the excess of dimethylaniline driven off 
with steam. The brownish product is cooled, filtered, and washed with water, 
and then recrystallised once from alcohol. The base is recommended as a 
new test for gold; with very dilute solutions, the reagent gives a beautiful purple 
colour, soon changing to blue, and then fading ; the blue colour reappears on 
warming. The reaction is not interfered with by platinum, palladium, or other * 
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elements, and is more distinct than “purple of Cassius.” Free mineral acid 
must be absent, so solutions should be neutralised and made slightly acid with 
acetic or citric acids. The test shows 0*01 mgrm. per 50 c.c. in a solution containing 
nothing but gold. H. F. E. H. 


INORGANIC ANALYSIS. 

Rapid Estimation of Carbon Monoxide. L. A. Levy. (J. Soc . Ohm . Ind 
1911, 30, 1437-1439.)—The author has devised a colorimetric method for this 
estimation, accurate to about 0*3 per cent., which is regarded as sufficiently near for 
technical purposes. The method is based on that of Gautier (Comptes rend., 1898, 126, 
793), in which carbon monoxide is selectively oxidised to carbon dioxide by means of 
heated iodine pentoxide. The author then aspirates the oxidised gas through a 
known volume of standard baryta solution coloured with phenolphthalein. The 
solution becomes colourless when it is completely neutralised by the carbon dioxide, 
the colour change thus corresponding to a fixed volume of carbon monoxide, which 
can be measured, and the percentage of the latter estimated. Certain precautions 
are necessary in carrying out the process. Unsaturated hydrocarbons are oxidised 
by iodine pentoxide, and must therefore be removed before the oxidation. The 
inhibitory action of traces of ethylene on the oxidation of carbon monoxide by the 
iodine pentoxide at 60° to 100° G. is not noticeable if the oxidation be effected at 
170 C. The gas is bubbled through a strong solution of bromine in potassium 
bromide at a rate not greater than 2 litres per hour, and bromine vapour is then 
removed by potassium hydroxide solution (1 in 2), which also serves to remove any 
carbon dioxide in the original gas. After this treatment the gas is dried by passing 
over phosphorus pentoxide in a tube 4 inches long and 1 inch in diameter. The gas 
is oxidised in a U-tube containing iodine pentoxide mixed with ignited asbestos to 
render the column pervious to the passage of gas, and the liberated iodine is caught 
in a connected U-tube full of copper turnings, with which the iodine combines. This 
oxidation apparatus is contained in an air-oven maintained at 160° to 180* .G The 
oxidised gas now passes to the baryta absorption coil, a special form of which is 
employed in order to obtain complete absorption of carbon dioxide. The baryta 
solution is of such strength that it is exactly neutralised by the passage of 20 c.c. of 
carbon dioxide measured at 60° F. and 30 inches pressure. A three-way tap is 
interposed between the oxidation-tube and the baryta decolorisation vessel, so that 
the gas may be by-passed until the test is commenced; 100 c.c. of gas completely 
displaced the residual gas in the apparatus. If the volume of water flowing out of 
the aspirator - V, which is the volume of gas passing, then V c.c. contain 20 c.c. of 

carbon dioxide, and the percentage is which can be directly read off on . a 

specially graduated aspirator vessel. The results agree to within about 0*3 per cent, 
with analysis made with accurate forms of gas-analysis apparatus. The results with 
weaker baryta solution, in the case of gases containing only 1 to 2 per cent, of carbon 
dioxide, are not quite so good. Better results are obtained by using strong baryta 
solution with large volumes of gas, and titrating back the excess of alkali with oxalic 
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acid This method is useful in the analysis of fumes from stoves, mine air, and air 
from lime-kilns, etc. The apparatus is made in portable form by A. Wright and Co., 
Westminster. A. E. T. 

Rapid Estimation of Manganese in Ferro-Tungsten. P. Slawik. (Ohm. 
Z&it., 1912, 36, 106.)—A mixture of 1 grm. of the finely-divided sample with 10 grms. 
of sodium peroxide is heated in a porcelain crucible for two or three minutes at a dull 
red heat, cooled, and extracted with water, acidulated cautiously with hydrochloric 
acid, boiled fifteen to twenty minutes with a large excess of the acid, boiled up with a 
slight excess of zinc oxide, and titrated with permanganate. As a check, the same 
sample was decomposed with sodium hydroxide and potassium nitrate in a nickel 
• crucible, the melt dissolved in water, the manganese precipitated with sodium 
peroxide, filtered off, ignited, dissolved in hydrochloric acid, diluted, and, after 
addition of zinc oxide in slight excess, titrated hot with permanganate. Eesults 
showed a maximum error for the first method of 0*02 per cent, on an alloy containing 
0*47 per cent, manganese as determined by the second. 0. E. M. 

Separation of Phosphomolybdates from Silicomolybdates. P. Melikoff. 

(Comptes rend., 1911, 153, 1478.)—Ammonium molybdate precipitates silicic acid as 
well as phosphoric acid. A mixture of equal volumes of 30 per cent, hydrogen 
peroxide and 8 per cent, ammonium molybdate in nitric acid dissolves out the 
phosphomolybdate from the precipitate, leaving the silicomolybdate. The reaction 
may be followed under the microscope. O. E. M. 

Geochemical Interpretation of Water Analysis. C. Palmer. (U.S.A. 
Geological Survey, 1911, Bull. 479, pp. 31)—The interpretation of the chemical 
character of a water from the results of analysis is necessarily uncertain and unsatis¬ 
factory if it is based merely on the amounts of the radicles determined; a form of 
statement which discloses their true relations and proportions is required, and this 
the author, following Stabler, calls their proportional reaction capacity. The reaction 
capacities of the radicles of dissolved salts are the quotients obtained by dividing 
the weight of each radicle by its equivalent combining weight. The “ reaction 
coefficient*’ is the chemical reacting power of a unit weight of a radicle, or the ratio 
of the reaction capacity of 1 part of that radicle to the reaction capacity of 8 parts of 
oxygen. Thus, calcium has an atomic weight of 40, an equivalent weight of 20, 
a reaction coefficient of ^ 0*05. The product of the “ reaction coefficient” and 

the amount of a radicle is called the “ reacting value ” of that amount of the radicle, 
and is really equal to “ mgrm. equivalents of hydrogen.” When water analyses are 
so expressed, many operations such as the calculation of the amounts of remedial 
agents required to produce desired changes are much facilitated. In a particular 
water the reacting values of the alkali metals was 0*264, and that of the sulphates 
and chlorides 0*188. The excess of alkalinity (0*076) multiplied by 53 (the combining 
weight of sodium carbonate) is equal to 4*02, which represents the parts of sodium 
carbonate per million of water. It is advisable that the reacting value of a water be 
expressed independently of its particular concentration so as to facilitate comparison 
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of different waters which vary in their total saline content. This is done by stating 
the reacting value of each radicle as a percentage of the concentration value, and so 
obtaining a u character formula,” which not only shows the radicles found, but 
clearly distinguishes slight differences in the proportions of these radicles present in 
any waters that are to be compared. The following five properties of a water may 
be distinguished: (1) Primary salinity due to salts of alkalis and strong acids; 
(2) secondary salinity due to salts of alkaline earths and strong acids ; (3) acidity or 
excess of strong acid if any; (4) permanent alkalinity due to alkali metals; and 
(5) temporary alkalinity due to alkaline earths. Carbonic acid is not regarded as 
capable of producing acidity, and silica and alumina are classed separately as colloids. 
An extensive series of analyses of American river waters is given, and the results 
discussed in relation to the geology of the river basins. H. E. E. H. 

APPARATUS, ETC. 

Thepmo-Regnlators. W. R. Bousfield. ( Chem . News, 1912, 105, 13-14.)— 
The figure shows an air-thermostat, capable of being used for water by slight changes of 
detail. This form was designed to regulate the heat of an electric 
radiator, worked direct from the main, carrying an alternating 
current at 240 volts. A, B, are the upper and lower surfaces of 
a mercury column in a barometer-tube, part of the column 
being in series with the radiator and the main current, which 
passes in and out of the mercury by platinum wires 1 mm. thick, 
sealed in the glass walls of the tube. The current enters at C, a 
point low enough to be always immersed in mercury. The 
circuit is closed by contact with the platinum wire D at B. The 
connected bulb E is filled with hydrogen through E, a cock, C, 
serving to regulate the amount of mercury for the desired 
temperature, and enabling E to be thoroughly washed out with 
hydrogen. Overheating of the thermostat expands the gas, and 
causes the mercury surface B to be forced aw ay from the platinum 
wire, cutting off the current. The reverse process takes place 
when the temperature falls below the mean. The mean pressure 
in E must be so chosen that the mercury in A normally occupies 
half the bulb. The mercury in H allows of the filling of A in 
case of overheating, and prevents air-bubbles passing the bend at 
the bottom and spoiling the vacuum in A. If the mean pressure 
in E is about equal to atmospheric pressure, as it should be, 
then the tube will be of the length of the ordinary barometer- 
tube, and possible leakage of hydrogen through defective taps is 
avoided. The use of hydrogen in E is necessary, since it forms 
no compound with mercury, and the sparking at B does not 
result in oxidation nor deterioration of the surface of the mercury. 
A modified form of a Lowry gas regulator is also described, 
which is unaffected by gas and atmospheric pressure variations, and is sensitive to 
0*01° C. A. R. T. 
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Filtration with Alundum Plates. R. C. Benner and W. H. Ross. (J. Amer. 
Chem. Soc 1912, 34, 51.)—Filtration of large volumes of liquids containing very fine 
precipitates by means of asbestos fibre and the Witte plate is sometimes inconvenient, 
and it is claimed that there is an advantage in the use of u alundum 91 (fused 
aluminium oxide) discs made by the Norton Company of Worcester, Mass., which 
are to be had in several grades with pores of different sizes. They fit into a glass 
funnel by means of an ordinary fiat rubber band, and their use makes possible the 
stirring of the precipitate while on the plate. H. F. E. EL 
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GOVERNMENT REPORT. 

Milk and Cream Regulations (Draft).— The under-mentioned Draft of 
Regulations has been forwarded to the Society by the Local Government Board. 
The statutory notice of the proposal to make regulations under the Public Health 
(Regulations as to Food) Act, 1907, was inserted in the London Gazette of 
February 20, 1912: 

To the Several Local Authorities in England and Wales for the Time being authorised 
to appoint an Analyst for the Purposes of the Sale of Food and Drugs Acts , 18.75-to 
1907;— To Officers of Customs and Excise;—To the Principal Chemist of the 
Government Laboratories;—To Medical Officers of Health;—To Public Analysts ; 
—To Dairymen , and to Wholesale and Detail Dealers in Milk and Creamy—and 
to all Others whom it may concern . 

Whereas by Section 1 of the Public Health (Regulations as to Food) Act, 1907, 
it is enacted as follows: 

“ 1. The power of making regulations under the Public Health Act, 1896, and 
the enactments mentioned in that Act, shall include the power of 
making regulations authorising measures to be taken for the prevention 
, of danger arising to public health from the importation, preparation, 
storage, and distribution of articles of food or drink (other than drugs 
or water) intended for sale for human consumption, and, without 
prejudice to the generality of the powers so conferred, the regulations 
may— 

“ (a) Provide for the examination and taking of samples of any 
such articles; 

“ ( b ) Apply, as respects any matters to be dealt with by the 
regulations, any provision in any Act of Parliament dealing with the 
like matters, with the necessary modifications and adaptations; 

“ (c) Provide for the recovery of any charges authorised to be made 
by the regulations for the purposes of the regulations or any services 
performed thereunder; 

“2. For the purposes of regulations made under this Act, articles commonly 
used for the food or drink of man shall be deemed to be intended for 
sale for human consumption unless the contrary is proved. . . 
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And whereas we, the Local Government Board, are empowered by regulations 
made under the Public Health Act, 1896, and the enactments mentioned in that Act, 
to provide for the regulations being enforced and executed by the Officers of Customs 
and Excise, as well as by other Authorities and Officers, and subsection 2 (&) of 
Section 1 of the Public Health Act, 1896, requires that the regulations shall be 
subject to the consent, so far as they apply to the Officers of Customs and Excise, 
of the Commissioners of Customs and Excise; 

And whereas in the exercise of Our powers under the Public Health (Regulations 
as to Food) Act, 1907, We, by the Public Health (First Series: Unsound Food) 
Regulations, 1908, made Regulations in relation to articles of food; 

And whereas, for the prevention of danger arising to public health, it is ex¬ 
pedient that such Regulations as are hereinafter set forth be made in relation to 
Milk and Cream; 

And whereas the Commissioners of Customs and Excise have signified their 
consent to the said Regulations, so far as they apply to the Officers of Customs and 
Excise : 

Now therefore, We, the Local Government Board, by this Our Order, and in the 
exercise of the powers conferred upon Us by the Public Health Act, 1875, the Public 
Health (London) Act, 1891, the Public Health Act, 1896, and the Public Health 
(Regulations as to Food) Act, 1907, and of every other power enabling Us in that 
behalf, do make the following Regulations, that is to say : 

Part I. 

Article I.—In these Regulations, unless the contrary intention appears— 

(a) The expression “preservative substance” means any substance, preparation, 

or solution which when added to milk or cream is capable of retarding the 
onset of sourness or decomposition, or is capable of neutralising acidity 
(sourness) in milk or cream, and the expression “ thickening substance 
means sucrate of lime, gelatine, starch paste, or any other substance which, 
when added to cream, is capable of increasing its thickness: 

Provided that neither cane nor beet sugar shall be regarded as a pre¬ 
servative or as a thickening substance; 

( b ) The expression “milk” includes separated, skimmed, condensed, and dried 

milk; 

(o) The expression « cream” means that portion of milk rich in milk fat which 
has risen to the surface of milk on standing and has then been removed, or 
which has been separated from milk by centrifugal force; 

(d) The expression “preserved cream” means cream containing 40 per cent, or 

more by weight of milk fat, to which has been added— 

(i.) boric acid, borax or a mixture of those preservative substances or 
(ii.) hydrogen peroxide, in amount not exceeding 0*1 per cent/by 
weight; 

(e) The expression “ seller” includes any person who exposes or offers for sale 

or has in his possession for the purpose of sale ; 
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(/) The expression “ foreign 33 used in relation to milk, cream, or preserved 
cream means brought from a place situate elsewhere than in the United 
Kingdom, the Channel Islands, or the Isle of Man; 

(i g) The expression “ Local Authority 55 means any local authority authorised to 
appoint an analyst for the purposes of the Sale of Food and Drugs Acts, 
1875 to 1907, and the expression “public analyst” means an analyst so 
appointed; 

(h) The expression “ Unsound Food Eegulations " means the Public Health 

(First Series: Unsound Food) Eegulations, 1908; 

(i) Other expressions have the same meaning, mutatis mutandis, as in the 

Unsound Food Eegulations. 

Article II.—Subject as provided in sub-division (1) of Article V. hereof these 
Eegulations shall come into operation on the First day of June, One thousand nine 
hundred and twelve. 


Part II. 

Article III.—(1) No person shall add, or order or permit any other person to 
add, any preservative substance to milk intended for sale for human consumption. 

(2) No person shall sell, or expose or offer for sale, or have in his possession for 
the purpose of sale, any milk to which any preservative substance has been added in 
contravention of the provisions of sub-division (1) of this Article. 

Article IV.—(1) No person shall add, or order or permit any other person to 
add— 

(a) any thickening substance to cream or preserved cream; 

(b) any preservative substance to cream containing less than 40 per cent, by 

weight of milk fat; 

(c) to cream containing 40 per cent, or more by weight of milk fat any pre¬ 

servative substance other than— 

(i.) boric acid, borax, or a mixture of those preservative substances, or 
(ii.) hydrogen peroxide, in amount not exceeding 01 per cent, by 
weight; 

in any case in which the cream is intended for sale for human consumption. 

(2) No person shall sell, or expose or offer for sale, or have in his possession for 
t the purpose of sale, any cream to which any thickening substance or any preservative 
substance has been added in contravention of the provisions of sub-division (1) of 
this Article. 

Article V.—(1) Every seller of preserved cream shall, in every invoice, bill, 
advertisement, trade list, or other document which is used in connection with the 
sale of preserved cream for human consumption, describe that article as— 

(a) preserved cream (boracised), or 

* (b) preserved cream (peroxidised) 

as the case may require, and in no such document shall any words be contained 
which might imply that the preserved cream is cream to which a preservative 
substance has not been added. 
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The provision in this sub-division of this Article shall come into operation on 
the First day of January, One thousand nine hundred and thirteen. 

(2) Mo seller of preserved cream shall deposit for sale in any place, or dispatch 
or deliver to any purchaser, or to any other person, any receptacle containing 
preserved cream intended for human consumption unless the receptacle is labelled 
in the manner prescribed in the Schedule to these Regulations, and unless, in the 
case of preserved cream containing boric acid, borax, or a mixture of those preservative 
substances, the amount of those substances calculated as boric acid (H 3 B0 3 ) is 
accurately stated as not exceeding the limit specified on the label in the manner 
prescribed in the said Schedule : 

Provided that if in any public refreshment room, restaurant, shop; or other 
public premises preserved cream is delivered to a purchaser or other person for 
consumption on the premises, the receptacle containing the preserved cream shall 
noG be required to be labelled in accordance with the foregoing provisions if there is 
placed in a conspicuous position in every room on the premises in which customers 
are served with refreshments a notice, printed in large and easily legible type, 
indicating that the cream supplied for consumption on the premises is preserved 
cream, or if a statement to that effect is conspicuously made on every bill of fare 
exhibited to customers, or if by some other adequate means similar intimation is 
publicly given. 

Article YL—The Local Authority shall enforce and execute the Regulations 
in this Part of this Order, and for this purpose shall authorise the making of inquiries 
and the taking of any other steps which may seem to them to be necessary for 
securing the due observance of the Regulations in their District: 

Provided that before the Local Authority institute proceedings against any 
person for a contravention of any of the Regulations in this Part of this Order the 
Local Authority shall afford him an opportunity of furnishing an explanation in 
writing or otherwise as they may appoint, and shall duly consider any such explana¬ 
tion and all the circumstances of the case. 

Article YIL—Any of the officers named in Section 13 of the Sale of Food and 
Drugs Act, 1875, may under the direction of the Local Authority appointing him 
procure for examination, in accordance with the provisions of Section 14 of that Act 
so far as the same may be applicable, samples of milk or cream or preserved cream, 
or of any article resembling milk or cream, or of any substance which appears to be 
intended for addition to milk or cream; and the owner or occupier of any premises 
on which there is deposited milk or cream or preserved cream intended for sale, or 
for preparation for sale, for human consumption, or the person having the custody 
thereof, shall afford to the officer all reasonable facilities for entering the said premises 
for the purpose of taking samples or making inquiries or for any other purpose of the 
Regulations in this Part of this Order. 

Part III. 

Article YIII.—Mo person shall import into England or Wales— 

(a) any foreign milk to which any preservative substance has been added; 

(b) any foreign cream to which any thickening substance has been added; 
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(c) any foreign cream containing less than 40 per cent, by weight of milk fat 

to which any preservative substance has been added; 

(d) any foreign cream containing 40 per cent, or more by weight of milk fat 

to which has been added any preservative substance other than— 

(i.) boric acid, boras or a mixture of those preservative substances ; or 
(ii.) hydrogen peroxide in amount not exceeding 0*1 per cent, by weight; 

(e) any foreign preserved cream which is not contained in a vessel or receptacle 

duly labelled in the manner prescribed in the Schedule to these Regulations. 

Abticle IX.—(1) The Officers of Customs and Excise shall enforce and execute 
the Regulations in this Part of this Order and for this purpose shall, in accordance 
with directions given by the Treasury after consultation with Us, take samples of 
consignments of imported milk or cream or articles resembling milk or cream. 

(2) When any Officer of Customs and Excise takes a sample in pursuance of 
sub-division (1) of this Article he shall divide it into not less than three parts, and 
send one part to the importer and one part to the Principal Chemist of the 
Government Laboratories, and retain one part for future comparison. 

(3) In any proceeding under this Part of this Order the certificate of the 
Principal Chemist of the Government Laboratories of the result of the analysis shall 
be sufficient evidence of the facts therein stated unless the defendant require that 
the person who made the analysis be called as a witness, and the defendant shall 
not be entitled to require the person who made the analysis to be called as a witness 
unless he shall, at least three clear days before the return day, give notice to the 
prosecutor that he requires his attendance and deposit with the prosecutor a sum 
sufficient to cover the reasonable costs and expenses of his attendance, which costs 
and expenses shall be paid by the defendant in the event of his conviction. 

(4) If in any case the Officer of Customs and Excise is of opinion that an 
offence has been committed under this Part of this Order, he shall communicate to 
Us for Our information the name of the importer and such other information as he 
possesses or may obtain as to the destination of the consignment. 

Pabt IV. 

Abticle X.—(1) If a difference arises in relation to any subject matter of, or to 
anything done under, these Regulations, the difference may, on the application of all 
the parties affected, be referred to Us for determination. 

(2) It shall be at Our option to determine any such difference as arbitrators or 
otherwise; and, if We elect to determine the difference as arbitrators, the provisions 
of the Regulation of Railways Act, 1868, respecting arbitrations by the Board of 
Trade, and the enactments amending those provisions, shall apply as if they were 
re-enacted in these Regulations, and in terms made applicable to Us, and to the 
determination of the difference. 

(3) Where We elect to determine any such difference otherwise than as 
arbitrators, We may by Our Order determine the difference, and Our determination 
shall be final and conclusive. 

(4) Every Order made by Us in pursuance of this Article shall have effect as if 
the Order were enacted in these Regulations. 
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Article XI.—All powers given by these Regulations shall be deemed to be in 
addition to, and not in derogation of, any other powers conferred by Regulations 
under the Public, Health (Regulations as to Pood) Act, 1907; and those other 
powers may be exercised in the same manner as if these Regulations had not been 
made. 

Article XII.—These Regulations may be cited as 4 5 ‘The Public Health (Milk 
and Cream) Regulations, 1912.” 

SCHEDULE. 

Regulations with respect to the Labelling op Preserved Cream. 

1. Every receptacle containing preserved cream shall be labelled by the 
attachment thereto of an adhesive label, in this Schedule referred to as the 
“ declaratory label.” 

2. Every declaratory label shall be in the form and contain the information 
indicated in Label I. or Label II. set out in this Schedule, as the case may require. 
Such information shall be printed in black type, of not less size than that shown in 
the said Label I, or Label II., upon a white ground in the centre of the declaratory 
label, and nothing else shall be printed on the declaratory label; except that in 
every case in which Label I. is used the maximum amount per cent, of boric acid 
(H 3 BO s ) contained in the preserved cream shall be stated in figures on the 
declaratory label. 

Label I. Label II. 


PRESERVED CREAM 
CONTAINING 


PRESERVED CREAM 

BORIC ACID 

NOT EXCEEDING 


PEROXIDISED 

PER CENT. 




3. The size of the declaratory label shall be determined as follows : 


Capacity of Receptacle. 

Size of Label. 

Less than £ pint ... . 

1 pint or more, but not exceeding ■£• pint. 

Exceeding J pint . . 

Inches. Inches. 

1 by 2| 

2 by 8§ 

3 by 5 


4. The declaratory label shall be so attached to the receptacle that the whole 
of the label shall be visible and clearly legible, and the declaratory label shall not be 
overlapped by any other label or otherwise obscured. 

5. The declaratory label shall not be affixed either oyer the mouth of the 
receptacle or beneath the receptacle. 
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6. Where on any receptacle containing preserved cream or on any wrapper or 
package in which such receptacle is enclosed, there appears any reference by label 
(other than the declaratory label) or otherwise to preserved cream contained therein, 
the preserved cream shall in every case be described as “ preserved cream,” the 
words “ preserved” and “ cream” being set out in letters of the same size. 

7. No receptacle containing preserved cream shall bear or shall have attached 
on any label a trade description within the meaning of the Merchandise Marks Act, 
1887, which shall be false or in any way likely to mislead a purchaser as to the 
presence or utility of the preservative substance, or as to the declaratory label, or as 
to the Begulations, 

Notice.— The Public Health Act, 1896, provides by subsection (3) of Section 1 
that if any person wilfully neglects or refuses to obey or carry out, or obstructs the 
execution of, any regulation made under any of the enactments mentioned in that 
Act, he shall be liable to a penalty not exceeding one hundred pounds, and, in the 
case of a continuing offence, to a further penalty not exceeding fifty pounds for every 
day during which the offence continues. 

The power of making regulations under the Public Health Act, 1896, and the 
enactments mentioned in that Act is enlarged by the Public Health (Begulations as 
to Pood) Act, 1907. 


ju JU JL A 

TJp Tit TP TP 


REVIEWS. 

The Technology of Bread-making : Chemistry and Analysis of Materials used 
in Bread-making and Confectionery. By William Jago and William C. 
Jago. Simpkin, Marshall, Hamilton, Kent and Co. 8vo., pp. 908. London, 
1911. Price 21s. net. 

The present volume is a development of the authors’ former works* on the same 
subject which appeared in 1886 and 1895, and the general mode of treatment is, in 
consequence, to some extent governed by the previous publications. Much space 
has been devoted to quite elementary considerations, such as the description of the 
balance and method of weighing (six pages) the principal chemical elements and 
their inorganic compounds, the microscope, polarisation of light, etc. The reader, 
whoever he may be, will probably prefer to refresh his memory on the first principles 
of physics and chemistry from appropriate textbooks. Without wishing to be unduly 
critical, we think it unfortunate that the opportunity was not taken of eliminating 
such unnecessary weighting from a work which is obviously intended for the 
practitioner rather than the student. 

Mr. Jago has also devoted a considerable amount of space to recording his own 
researches, hitherto unpublished, on flour and fermentation. It is doubtful whether 
such a course is a wise one. Certainly it is not in the authors 1 own interests from 
the point of view of priority. Moreover, it is extremely annoying to investigators, 
as textbooks are not the recognised medium for publication of original work. 
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In a book of this size certain defects are unavoidable, and the reader will notice 
such expressions as “ when a little of the substance called yeast,” “ sugar of milk,” 
and “ Kjeldahlise.” Again, in some cases authors’ names are mentioned without the 
accompanying reference. The account of the action of diastase on starch is only 
brought down to 1899, and the work of all Continental and some English workers 
on this subject is ignored. In consequence of this, the information relating to the 
dextrins of high molecular weight, which occupy an important role in bread-making, 
is quite out of date. In the list of enzymes the statement is made that invertase 
converts sucrose into glucose. If another edition of this book be published, the 
authors should carefully revise the more purely chemical and biochemical portions. 

The chapter dealing with the manufacture of yeasts shows much care in its 
compilation, the authors having obtained some of their information first hand by 
visiting a well-known yeast factory in Holland. It need hardly be said that in 
up-to-date factories full advantage is taken of the practical bearings of Hansen’s 
researches, and fermentation is started with pure cultures. Formulae and full 
particulars are also given for the preparation of patent or bakers’ home-made yeasts, 
Scotch flour-balms, and Parisian balms. 

The important question of the strength of flour is discussed, and the work of 
the authors Humphries, Biffen, Wood, and Baker and Hulton is discussed at some 
length. Strength is defined as the measure of the capacity of the flour for producing 
a bold, large volumed, well-risen loaf. In the authors’ opinion there is no satis¬ 
factory method of numerically registering strength except by a baking test, when the 
actual volume or girth of the loaf may be measured. They consider that the strength 
of a flour may be deduced from the character and quality of the gluten. But this is 
rather begging the question, for no methods are available of expressing quantitatively 
the quality of a gluten. Wood has shown that certain salts exercise a marked 
influence on the character of gluten, and that the proteins of gluten, in the absence 
of electrolytes, are collectively neither ductile or tenacious ; later he has stated that 
the determination of water-soluble phosphate gives a certain amount of information 
as to the character of the gluten in a flour. Wood’s work, although of interest, is of 
a pioneer nature, and as regards the measurement of strength of flour does not carry 
us far. In fact, as has been pointed out by Baker and Hulton, it is not possible that 
the estimation of one constituent or the determination of one physical property will 
enable the chemist to affix a baking value to a flour, when this value is the resultant 
of several factors. 

The authors still attach importance to gluten determinations. They consider 
that the weight of wet gluten is a measure of the amount of that constituent of flour 
which by its physical character determines the quality and nature of the resultant 
dough and bread. 

A considerable amount of statistical information is given concerning the weights 
and chemical composition of typical British and foreign wheats. Different flours and 
milling products, and the general relationship which exists between water-absorbing 
power, gluten, moisture, and colour of flours, are discussed at some length. 

In view of recent legislation, and reports to the Local Government Board on the 
bleaching of flour, the views of the authors will be read with interest. Owing to the 
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development of milling processes, there has been a marked increase in the amount of 
patent flour obtainable from the wheat; but, as would be expected, this leads to a 
slight darkening with milling impurities. The opinion is expressed that to bleach 
this flour by a harmless process cannot be regarded as an adulteration, nor is such 
flour misbranded when called “ patent flour.” There will always be a difference of 
opinion among experts, as to what is a harmless or harmful process, and in this 
connection it should be remembered that the United States Board of Eood Inspection 
has decided that flour bleached with nitrogen peroxide is an adulterated product. 
The authors’ arguments on the matter of bleaching are not convincing. The public 
have no means of detecting a bleached flour, and so long as bleaching is resorted to 
in order to improve the appearance of certain grades of flour and make it resemble a 
more highly priced article, misrepresentation to the advantage of the retailer is 
bound to ensue. 

In the section on bread-making the different recipes and processes in the United 
Kingdom are briefly described, and also, in some detail, the diseases and faults of 
breads. 

The nutritive value of bread is dealt with at some length, and for those who can 
read between the lines it will be apparent how far from disinterested was the recent 
Press agitation in favour of “ Standard Bread.” 

The authors describe their methods for the estimation in flour of gluten, water¬ 
absorbing capacity, colour consistency, and other characteristics. This portion of 
the book will be of interest to those chemists who occasionally have to examine 
flours. The analysis of bread receives some attention, and the detection of various 
adulterations and additions. 

The literature on flour and bread has been up to the present in a chaotic state, 
and, since the authors have made a genuine and successful attempt to present to 
their readers the best information available, the book should deservedly have a wide 
circulation. Mr. Jago has made this subject peculiarly his own, and it is not too 
much to say that the present volume contains the best of all that is worth knowing 
of flour and bread. 

Modern Microscopy. By M. I. Cross and Martin J. Cole. Bailliere, Tindall and 
Cox. London. Pp. 318. Price 6s. net. 

This is the fourth edition of a well-known work. In spite of its moderate 
dimensions, it not only deals with the design, construction and practical use of the 
microscope, and, to a less extent, with the principles therein involved, but also aims 
at furnishing a brief account of the methods of microscopical preparation employed 
in almost every branch of science in which the instrument is used. 

The first of the three parts into which the book is divided treatB of the micro¬ 
scope and its accessories; and the advice given as to the choice of an instrument is 
practical and sound, and is supported by clear statements of the reasons on which 
such advice is based. 

The theoretical considerations underlying the construction and use of both 
instrument and accessories are dealt with, as far as is possible, without the use of 
mathematics ; but the book is, and is intended to be, essentially practical, and theory 
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is mainly referred to when necessary to give the worker an intelligent comprehension 
of the operations he has to undertake. Within these limits this part of the book 
is excellent, and to the amateur, for whom it is mainly intended, will do much to 
help him to understand the more elaborate treatises. 

Part II. describes the various processes employed for the hardening, preserving, 
and embedding of animal and vegetable organisms and tissues, and the methods 
used for cutting, or grinding, and mounting sections of every class of material, and 
for making almost every kind of microscopic preparation. Coming, as it does, from 
the pen of Mr. Martin Cole, whose skill and experience in these matters are so well 
known, it is, as would be expected, thoroughly practical and efficient. 

Part III. contains seven chapters, each by a separate author, on the following 
subjects: The Use of the Petrological Microscope; Eotifera; Fresh-Water Mites 
Hydraohnida ); Foraminifera ; Mosses and Liverworts; Nature Study; and, finally, 
the Microscopy of Foods. 

This last chapter, to which many readers of this journal would naturally turn, 
is very unsatisfactory, and it is plain that the author of it is not familiar with the 
common routine, work of the public analyst. In the short space at his disposal it 
would, of course, be quite impossible to deal adequately with such a subject; 
but he repeatedly goes out of his way to refer vaguely to chemical processes with 
which he is obviously far from conversant, and which have no connection with the 
microscope whatever, although to the uninitiated this might not be apparent from 
the text. Not only is much irrelevant matter introduced, but in very many cases 
the statements are incorrect or misleading. This is perhaps the more to be wondered 
at because the writer gives a short list of works to which readers are referred for 
information, and to some of which he acknowledges his indebtedness. The twenty- 
four photomicrographs, with which the chapter is illustrated, are in most cases 
extremely satisfactory; but Fig. 94 has surely been misnamed Pmicillmn ; it should 
surely be Aspergillus. 

Apart from this chapter, which should be entirely rewritten, the book may 
safely be recommended, as it deals in small space and in a thoroughly practical 
manner with a very wide range of microscopical technique. 


C. H. Ckibb. 
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THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

IMPORTANT NOTICE. 

The Council of the Institute of Chemistry of Great Britain and Ireland have had 
under consideration the particulars of proposed appointments of Public Analysts for 
the Metropolitan Boroughs of Lambeth and Wandsworth. 

In each of these eases the following terms are set forth: 

“3. The Officer will be required to examine and report upon 2,GOO samples, 
formal and informal, or such number up to the said 2,000 as may be submitted by 
or on behalf of the Council in every year. For the purpose of this clause, a year 
shall be held to commence on the 1st January and end on the 31st December,” 

44 4. The Officer will be required, at his own cost, and in such place as the 
Council may approve, to provide and maintain his own Laboratory, together with 
all such apparatus, chemicals, and assistance as are necessary to enable him 
adequately and completely to execute the duties of the office. The Officer will also 
be required to provide, at his own cost, and to the satisfaction of the Council and 
the approval of the Local Government Board, a competent Deputy to act during 
any absence from duty of the Officer through sickness, holiday, or other cause.” 

44 5. In addition to the certificate of analysis directed by the Sale of Food and 
Drugs Acts to be given to the person submitting a sample, the Officer will be 
required, at the same time as he gives the Statutory certificate, to transmit direct to 
the Medical Officer of Health a duplicate copy of every such certificate.” 

44 6. The fixed remuneration to be paid by the Council in tespect of the said 
2,000 samples, or such number up to 2,000 as may be submitted in any year, will be 
,£500 per annum, and will be payable quarterly on the 31st March, 30th June, 
30th September, and 31st December in every year.” 

The terms in the case of Wandsworth contain a further clause ; 

44 7. The fee of one guinea will be paid by the Council for each analysis of water 
and one guinea for each attendance of the Officer at the police court when required 
by the Council.” 

The Council have also considered an announcement regarding the proposed 
appointment of an Analyst to the County of Antrim, under the following con¬ 
ditions : 

44 The Analyst will be paid a salary of £150 per annum, with first-class 
, travelling expenses through the County when he is required as a witness in any case 
of prosecution.” 
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“He is to make analyses of all samples submitted to him by the Inspectors,^ 
appointed under the Hood and Drugs Acts, and to analyse samples under the Fertilisers 
and Feeding Stuffs Act, 1906, for farmers and others resident in the County, at a fee 
of 5s. for each analysis, payable by the person sending the sample.’* 

“Three months’ notice on either side to terminate the engagement.” 

In explanation of the above, the Registrar has received the following letter from 
the Deputy Secretary to the Antrim County Council: 

“In reply to yours of the 19th inst., I beg to inform you that the salary of £150 
per annum to be paid to the County Analyst for County Antrim is for his services in 
making analyses of samples taken under the Sale of Food and Drugs Acts. In 
addition to this salary he is to be paid a fee of 5s. for each analysis of samples under 
the Fertilisers and Feeding Stuffs Act, 1906. This fee to be paid by the farmers, and 
other persons resident in the County, sending the samples.” 

“ There is no limit to the number of samples likely to be submitted to the 
Analyst, so far as I am aware.” 

The number of samples per annum usually submitted is over 800. During the 
quarter ending September 30th, 1911, 270 samples were submitted for analysis. 

The Council of the Institute are of opinion that the remuneration and con¬ 
ditions offered for the three appointments referred to above are not compatible 
with the adequate and complete execution of the duties of these offices, and that it is 
contrary to the public interest that appointments should be made on such terms. 


The Council of the Institute view with the strongest disapproval the application 
for and acceptance of any of these appointments on the terms and conditions stated. 
They advise any Member who shall have made application for any of these appoint¬ 
ments to withdraw* the same; and they advise Members of the Institute to refrain 
from giving testimonials in support of any candidate applying for them. 


By order of the Council of the Institute of Chemistry of Great Britain and 
Ireland. 


J$arch 9 1912. 


RICHARD B. PILCHER, 

Begistrar and Secretary . 


The Resolution of the Council to publish this notice was reported to the Annual 
General Meeting of the Institute and approved. ‘ 
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THE ANALYST. 


OBITUARY. 

We deeply regret to have to record the deaths of Mr. Arthur E. Ekins and Mr, John 
Pattinson, former Vice-Presidents of the Society. Obituary notices ■will appear in 
the next number of the Journal. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The Monthly Meeting of the Society was held on Wednesday evening, March 6, 
in the Chemical Society’s Booms, Burlington House. The President, Mr. L. Archbutt, 
E.I.C., occupied the chair. 

The minutes of the previous Ordinary Meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. M. E. 
Balston, M.A., H. A. Caulkin, B.Sc., F.I.C., and C. B. Wilkins, B.Sc., were read for 
the second time, and certificates in favour of Messrs. Beginald Freeman Easton, 
38, Edith Boad, West Kensington, W., assistant to Mr. G. Cecil Jones, F.I.C., and 
Leonard Goodban, A.I.C., 43, Addison Gardens, W., assistant to Mr. Frederick 
Davis, were read for the first time. 

Miss M. Gazdar, B.Sc., A.I.C., and Mr. H. Hawley, M.Sc., were elected members 
of the Society. 

The following papers were read: “ Standards for Malt Vinegar,” by A. Chaston 
Chapman, F.I.C.; “The Estimation of Ammonia in Carbonated Waters,” by G.,D. 
Elsdon, B.Sc., and Norman Evers, B.Sc.; “ A Note on a New Preservative for Milk, 
Cream, etc.,” by George A. Stokes; “The Phosphomolybdate Estimation of 
Phosphoric Acid in Soils,” by S, J. M, Auld, D.Se., Ph.D., F.I.C.; and “A Method 
of Estimating Calcium Carbonate in Soils,” by Herbert S. Shrewsbury, F.I.C. 


jEa 

” 
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NOTES ON THE DETERMINATION OF BUTTER FAT AND COCOANUT OIL 

IN MARGARINE. 

By F. W. F. ARNAUD, F.I.O., and H. HAWLEY, M.Sc. 

(Bead at the Meeting , February 7, 1912.) 


The method suggested by Oribb and Richards (Analyst, 1911,36, 327) for calculating 
from the Reiehert and Polenske figures the percentage of cocoanut oil and butter fat 
in margarine mixtures yields excellent results with comparatively large proportions 
of cocoanut oil, but with quantities under 20 per cent, (the Polenske being below 2*5) 
the correction applied to the Reichert and Polenske figures is too great. 

With the aid of the following formulae and of the subjoined curve, deduced from 
the analysis of a variety of mixtures, the corrected Polenske figure may be obtained 
and the percentage of cocoanut oil calculated: 

P = (P-P")-~+T, 

P = corrected Polenske figure. 

P' = found Polenske figure. 

P" = Polenske figure of margarine fat free from cocoanut oil and butter 
(about 0*4). 

T=correction ascertained from curve. 



0-5 l-o 1*5 2’0 2-5 

Found Polenske. 


The butter fat is then found by the following method: 

R= (R - R") - Reichert due to cocoanut oil - T. 

R — corrected Reichert-Meissl figure. 

R'= found Reichert-Meissl figure. 

R"=Reichert-Meissl figure of margarine free from butter and cocoanut oil 
(about 0*6). 

T= correction ascertained from curve. 


Percentage of butter fat = 


100R 
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The percentage of butter fat in any margarine mixture may be confirmed by the 
Kirschner process, for which purpose the following formula is recommended: 

K = (K' - 0*5) - in which 

K=corrected Kirschner figure. 

K' = found Kirschner figure. 

0*5 = Kirschner figure of butter-free margarine. 

P=found Polenske. 

Percentage of butter fat = —— 

Discussion. 

Mr. 0. H. Cbibb said that Mr. Richards and he had referred in their paper to 
the question of an allowance for the Reichert and Polenske figures of margarine fat 
in mixtures, but in the mixtures then dealt with there was never less than 20 per 
cent, of cocoanut oil and 20 per cent, of butter, so that the correction would be very 
small, and it seemed scarcely worth while to make it; but when the proportion of 
margarine might be as high as 90 per cent, it became necessary to take the correction 
into account. 

Mr. E. R. Bolton said that due regard must be had to the composition of the 
margarine. Margarine nowadays often contained notable quantities of lard, and, 
although lard itself had a very low Reichert-Meissl value, it exercised, when mixed 
with other fats, a curious altering effect on the volatile fatty acids. 

*v* 

STANDARDS FOR MALT VINEGAR. 

By A. CHASTON CHAPMAN, F.I.C. 

{Bead at the Meeting , March 6, 1912.) 

Despite the numerous attempts which have been made to define malt vinegar 
•and to lay down analytical limits for its composition, the present state of affairs in 
regard to that condiment can scarcely be described as satisfactory. It is clearly a 
■much simpler matter to say what malt vinegar should be in terms of the materials 
used or the methods adopted in its production than to lay down chemical standards 
•of composition. The latest pronouncement in this country appears to be contained 
in a letter addressed by the Assistant-Secretary of the Local Government Board to 
the Secretary of the London and Country Vinegar Brewers' Association. In this it 
is stated that malt vinegar iS is derived wholly from malted barley or wholly from 
cereals, the starch of which has been saccharified by the diastase of malt." Under 
the general definition of “ vinegar,” moreover, it is to be “ a liquid derived wholly 
from alcoholic and acetous fermentations; it shall contain not less than 4 grammes 
of acetic acid (GH s COOH) in 100 cubic centimetres of vinegar; it shall not contain 
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arsenic in amounts exceeding 0*0148 milligramme in 10Q cubic centimetres of vinegar, 
nor sulphuric or other mineral acid, lead, or copper; nor shall it contain any foreign 
substance or colouring matter except caramel.” On June 26, 1906, the United 
States Department of Agriculture issued a circular (No. 19) giving definitions of 
various kinds of vinegar. In this circular malt vinegar is defined as “ a product 
made by the alcoholic and subsequent acetous fermentations, without distillation, of 
an infusion of barley malt or cereals, whose starch has been converted by malt, is 
dextro-rotatory, and contains, in one hundred (100) cubic centimetres (20° C.), not 
less than four (4) grammes of acetic acid, not less than two (2) grammes of solids, 
and not less than two-tenths (0*2) gramme of ash; and the water-soluble ash from 
one hundred (100) cubic centimetres (20° G.) of the vinegar contains not less than 
nine (9) milligrammes of phosphoric acid (P 2 0 5 ), and requires not less than four (4) 
cubic centimetres of decinormal acid to neutralise its alkalinity.” 

Some time ago a certain firm of vinegar manufacturers, finding that their 
vinegar, although made strictly in accordance with the requirements of the United 
States Department of Agriculture—that is to say, wholly from barley malt and cereals, 
without the use of any sugar whatever—did not comply with the analytical require¬ 
ments of the Department, asked me, if I could, to explain the apparent discrepancy. 
On referring to. the above definition, it will be seen that malt vinegar must be, 
among other things, dextro-rotatory; and presumably any vinegar which did not 
comply with the definition in this respect would not be admitted into the United 
States under the description of “ malt vinegar.” Now, it so happened that, whilst the 
vinegar manufactured by the firm in question sometimes had a dextro-rotatory 
action on polarised light, it was very much more frequently appreciably laevo- 
rotatory. Thus, twelve samples which I examined, and which represented in the 
aggregate almost the whole of the vinegar at that time in stock, were all laevo- 
rotatory, the rotations varying from -0*56° to -0*76° when examined in a tube 
200 mm. long, using sodium light. Inasmuch as it was absolutely certain that no 
sugar of any description had been used in the manufacture of this vinegar, it became 
necessary to explain this laevo-rotation. It was clear that certain leevo-rotatory 
constituents had been extracted from the grain during the manufacture of the 
vinegar, and a moment’s consideration sufficed to show that these constituents could 
only be the proteins or certain of the products of their hydrolysis, such as the 
proteoses, peptones, and amino-acids. It may be pointed out here that the vinegar 
in question contained an average of 0*085 per cent, of nitrogen, equivalent to 0*53 per 
cent, of proteins. It is, of course, very well known that the naturally-occurring 
proteins are almost invariably strongly laevo-rotatory, and the same applies to many 
of the products of their hydrolysis, particularly the proteoses and peptones, the 
specific rotatory powers of these substances for sodium light varying from - 50° to 
- 80° in a 200 mm. tube, using sodium light. Asparagine, which occurs in malt wort, 
is slightly laevo-rotatory, and certain other of the amino-acids and amides are slightly 
dextro-rotatory. The important point, however, is that the more complex products 
of hydrolysis are those which are most strongly laevo-rotatory. It is clear that, if it 
were possible so thoroughly to ferment away the carbohydrate constituents of malt 
wort as to leave practically nothing undecomposed, the protein matters present 
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might quite well €ause the resulting wash to exhibit a lsevo-rotatory action, and my 
first experiments were directed to ascertaining whether such was the case. It is, of 
course, the practice of vinegar manufacturers to carry out the fermentations of their 
worts in the presence of diastase, since by this means the malto-dextrins and other 
comparatively stable carbohydrates are converted into fermentable substances, and 
so the maximum amount of alcohol, and subsequently of acetic acid, is obtained. In 
the experiments described below I have therefore carried out the fermentations of 
the worts in question in the presence of active diastase—that is to say, the worts 
were not boiled prior to the introduction of the yeast. In the first place, two worts 
having the same sp. gr. (1070°) were prepared from the same malt, and were 
pitched with a small quantity of ordinary distillers’ yeast, the temperature being 
kept within the ordinary limits of practice. The fermentations were started on 
December 4, and five days later the sp. gr. of each had fallen below 1000°. The 
following results show the optical activities in a 200 mm. tube, using sodium light, 
of these worts on three different dates : 


No. 1. No. 2. 

December 9 -0*40° -0*08° 

„ 11 -1*00° -0*70° 

„ 13 -1*00° -0’80° 


Two further experiments were then made with worts of rather lower sp. gr. 
(1050°), and employing the yeast actually used in the vinegar factory in question in 
place of the distillers’ yeast used in the preceding experiment. The following results 


were obtained: 

No. ]. 

No. 2. 

December 11 

... +0-54° — 

„ 13 . 

. +004° 

+0-20° 

„ 14 ... . 

... -0-44° 

-0-04° 


It will be scarcely necessary to point out that these worts were not examined 
polarimetrically until their density showed that almost the whole of the carbohydrate 
matter had disappeared, and for that reason no considerable phis rotations are 
shown. These results show very clearly that, with a sufficiently perfect fermentation, 
worts prepared from malt alone are capable of yielding liquids which are appreciably 
lsevo-rotatory. 

In the next place, experiments were directed to proving that the laevo-rotation 
of these worts was in fact due to the presence of proteins and their products of 
hydrolysis. If such were the ease, it should be possible, by the removal of these 
substances, to convert a lmvo-rotatory liquid into either an inactive or a dextro¬ 
rotatory one. It is well known that, by the combined use, under proper conditions, 
of aqueous solutions of mercuric acetate and phosphotungstic acid, both the proteins 
and the majority of the products of their hydrolysis may be removed from organic 
liquids without effecting any change in the carbohydrates present. The mercuric 
acetate solution used in the following experiments consisted of a saturated aqueous 
solution of the salt; the phosphotungstic acid solution consisted of a 25 per eent. 
solution of the substance in water without the addition of mineral acid. In the first 
place, the mercuric acetate and the phosphotungstic solutions were added , to some 
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fermented malt wort made in the laboratory, and having a rotation in a 200 mm, 
tube of -0 ‘45°, After filtering and making the requisite correction for the dilution 
due to the volume of the reagents employed, the liquid was found to have a rotation 
of + 0*46°. Similar experiments were then made with five samples of lsevo-rotatory 
vinegar, with the following results, the numbers under (a) representing the rotation 
of the vinegar prior to the addition of the reagents, and those under ( b) the rotation 
after filtration: 





(a) 

(&) 

No. 1 ... 



... -0-63° 

+ 0-02° 

„ 2 ... 

. .. 


... -0-60° 

inactive 

„ 3 ... 


... 

... -0-65° 

+0 - 08° 

„ 4 ... 

. . . 

... 

... -0-63° 

+0-13° 

» 5 

... 


... -0-72° 

+ 0-06° 


These results entirely bear out those obtained with the malt wort itself, and show 
that the lsevo-rotation of this vinegar is, in fact, due to the presence of proteins and 
the products of their hydrolysis. During the process of fermentation the amino- 
acids, and to a less extent the proteoses and peptones, will have been utilised by the 
yeast for its nutrition, and the residual nitrogen in the vinegar must consist largely 
of proteins and of their more complex hydrolytic products—that is to say, of those 
substances which exhibit the greatest degree of laevo-rotation. I may perhaps add 
that I have made experiments with the mercuric acetate and phosphotungstic acid 
solutions in the presence of a small quantity of laBvulose, and have found that when 
used under proper conditions these reagents bring about no change whatever in the 
rotation of that carbohydrate. This is borne out by experiments which have 
recently been made by Neuberg and Ishida ( Bk>che7n . Zeitscli 1911, 37, 142- 
169), who call attention to the errors which may result in the polarimetrie 
estimation of sugar in natural products owing to the presence of lsevo-rotatory 
proteins and amino-acids. These authors have also made use of mercuric acetate 
and phosphotungstic acid, and have recorded a great many results to show that these 
reagents have no effect on the rotation of the carbohydrates present. The above 
results show very clearly that a genuine malt vinegar—that is to say, a vinegar 
prepared entirely from malt and cereals whose starch has been converted by diastase 
—need not necessarily be dextro-rotatory, but may be either laevo-rotatory or optically 
inactive. As further showing the fallacy of insisting on dextro-rotation as an 
indication of genuineness, it is only necessary to point out that the unfermentable 
matter in many samples of commercial invert sugar is optically inactive, and that 
even if a considerable proportion of invert sugar were used in the manufacture of the 
vinegar, the latter would not necessarily be lsevo-rotatory. It would appear, there-* 
fore, that unless the United States Department of Agriculture modify their existing 
regulation, considerable injustice may be done, not only to the home producer, 
but also to vinegar manufacturers in other countries, whose malt vinegar may be 
optically inactive or slightly lsevo-rotatory, and who may wish to introduce it into the 
United States. Whilst many samples of malt vinegar are undoubtedly dextro¬ 
rotatory, to insist upon this analytical requirement would be tantamount to exclud¬ 
ing from the United States the vinegar of every manufacturer who is successful in 
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very thoroughly fermenting away the carbohydrate constituents of his worts, and 
would practically amount to putting a premium on bad working, to say nothing of 
tempting dishonest manufacturers to make their vinegar comply with the require¬ 
ments by the appropriate additions. Perhaps the simplest way of manufacturing a 
malt vinegar to insure its satisfying the United States authorities in respect of its 
rotation would be to employ in its manufacture a proportion of commercial glucose. 

The requirements of the United States Department of Agriculture in respect of 
the proportion of soluble phosphoric acid in the ash of malt vinegar affords a further 
example of the inadvisability of putting forward standards for manufactured 
products, the composition of which must in the nature of things depend somewhat 
considerably on the precise methods adopted in their manufacture. The amount 
of phosphoric acid passing from the grain into the wort, as also that left in the 
soluble condition when the resulting vinegar is incinerated, must depend very largely 
on the mineral composition of the water used for mashing. Although this is 
sufficiently obvious, it may perhaps be of interest to record the following experiments 
which illustrate this point. Two different malts were taken, and were mashed 
(a) with distilled water,'(, b) with water containing about 20 grains per gallon of total 
dissolved solid matter, and (c) with a very hard water containing more than 
100 grains per gallon of calcium sulphate. The mashes were made under precisely 
the same conditions of time and temperature, and were, in fact, treated in the same 
way throughout. At the end of the mashing period of one and a quarter hours the 
mashes were filtered, and the total phosphoric acid determined in the worts in the 
usual way. 


Malt A. 

Distilled water 

Water containing 20 grains of total 
dissolved solid matter 
Very hard water 


Phosphoric Acid (P 2 0 5 ). 
46*56 grains per gallon. 


42*44 

30*44 


Malt B. 

Distilled water 

Water containing 20 grains of total 
dissolved solid matter 
Very hard water 


Phosphoric Acid (P 2 0 5 ). 
44*77 grains per gallon. 

37*61 „ 

26*88 „ 


I may add that in the preparation of the above worts the same proportions of 
malt and water were used in all cases. I have at different times examined several 
samples of genuine malt vinegar made with very hard water, and have found that 
when ignited they yielded ashes which contained almost the whole of the phosphoric 
acid in the insoluble condition—that is to say, as tribasic calcium phosphate. On 
extracting these ashes with water, the resulting solutions were practically free from 
phosphoric acid, and were almost neutral. I think I have shown that the United 
States definition of malt vinegar requires amendment in at least two respects, and 
have incidentally provided yet another example of the dangers of setting up official 
standards for the composition of manufactured foodstuffs. 

My best thanks are due to my assistant, Mr. R. L. Collett, for help in connection 
with this investigation. 
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A METHOD OF ESTIMATING CALCIUM CARBONATE IN SOILS. 

By HERBERT S. SHREWSBURY, F.I.C. 

(Read at the Meeting, March 6, 1912.) 

Methods of estimating calcium carbonate in soils depending on the measurement 
of carbon dioxide evolved from the carbonates by absorption or otherwise have not 
been found very satisfactory ; the modified method proposed byE. S. Marr (J. Agricul¬ 
tural Science , 1909, 3, 155) appears to give good results, but is somewhat lengthy, 
and entails rather special apparatus and skilful manipulation for its successful 
application. 

An alternative method which I have devised depends upon the extraction of 
the calcium carbonate from the soil in f acetic acid, the conversion of the calcium 
acetate so formed into calcium oxide and its solution in acetic acid, and the 
titration of the excess of acid required by the lime with potash or soda, using 
phenolphthalein as an indicator. 

Ten grms. of finely divided air-dried soil are placed in a dry wide-mouthed 
flask or bottle, and 100 c.e. of approximately f acetic acid are added. For a period 
of ten minutes the flask is shaken with a rotary movement every time the bulk of 
the soil settles, which occurs about every thirty seconds. The soil is then allowed 
to settle for the last time, and the liquid contents of the flask decanted through a 
dry filter. Schleicher and SchiilFs filter cones answer the purpose admirably. A 
control experiment is made with another 10 grms. of soil, using distilled water as 
the extracting solvent. Twenty-five c.c. of each filtrate are evaporated to dryness 
in a platinum dish, and ignited at a bright red heat for thirty minutes, the residues 
when cool being treated with 10 c.c. of ^ acetic acid (or more if necessary). Solution 
is effected in a few minutes, particularly if the residues are gently rubbed with a 
glass rod tipped with a small rubber bung. 

The excess of acid is then titrated with ^ soda or potash, using phenolphthalein 
as indicator. The volume obtained from the control is now subtracted from that 
obtained from the acid extraction of the soil, and the result multiplied by 02. The 
product gives the percentage of calcium carbonate in the soil. 

Notes on the Process .—The quantities given will answer for soils containing up 
to 5 per cent, of calcium carbonate, which covers the usual range. For larger 
percentages proportionate amounts of soil are taken. The time and method of 
extraction were based on experiments made with pure calcium carbonate and 
f acetic acid. 

Some soils appear to retain a portion of the calcium acetate, presumably by 
reason of a greater concentration of the solution occurring in immediate contact 
with the soil particles. The occasional error due to a soil of this type does not 
appear to be large enough to warrant a complete washing of the soil, an operation 
which is lengthy and tedious. 

The purpose of the control is to measure alkaline carbonates and alkaline 
organic salts, soluble organic calcium salts, calcium nitrate, or any bodies which are 
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soluble in water, and which on ignition leave an alkaline residue soluble in acetic 
acid. One-tenth c.c. of ^ acid was the maximum obtained in this titration for 
three soils that were examined. acetic acid is chosen for the solution of the 
residues because it does not dissolve ignited iron oxide, whilst easily attacking 
calcium oxide. 

It is preferable to measure the calcium oxide by titration rather than to weigh 
it or estimate it by conversion into oxalates and comparison of the turbid liquid with 
standards, since the first method excludes other salts of calcium than the carbonate, 
with the possible exception of organic calcium salts insoluble in water but soluble 
in | acetic acid. It is desirable to make qualitative tests on the same volumes of 
the acetic acid extract of the soil for the presence of calcium and magnesium, 
chlorides and sulphates. 

Frequently the last three are only present in traces. 

If the amount of magnesium is comparatively large, it may be quickly estimated 
by the method given by Thresh (“ Examination of Water and Water-Supplies,” 
p. 238), depending on the comparison of the precipitate obtained with sodium 
hydrogen phosphate (after removal of calcium with ammonium hydrate and 
ammonium oxalate), when shaken up in a certain volume of water, with standards 
prepared in the same way. The magnesium estimated would of course include any 
salt of magnesium soluble in £ acetic acid, but in most soils the error introduced 
would be insignificant. 

The following table sets out the results of test experiments, made with the 
process on soils prepared with known percentages of calcium carbonate. The sample 
of precipitated chalk used for this purpose was analysed, and found to contain prac¬ 
tically 100 per cent, of calcium carbonate : 

I Per Cent. Calcium Carbonate in Soil. 


i 


Sample of Soil. 

Originally 

Present. 

Added. 

Total. 

Found by 
Process. 

A. Surface soil from soft 
ferruginous shale ... 

■ 0-07 

0-05 

0-12 

013 

B. Heavy clay subsoil previ¬ 
ously treated with hot 
concentrated hydro¬ 
chloric acid for twelve 
hours, washed, and 
dried in steam-oven 

Nil 

050 

0-50 

0-50 

€. Clay subsoil ... 

029 

0-50 

0-79 

0-61 

D, Clay subsoil . 

0-23 

4-76 

4-99 

4-86 


GOVERNMENT LABORATORY, 

Trinidad, B.W.I. 
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THE PHOSPHOMOLYBDATE ESTIMATION OF PHOSPHORIC ACID IN SOILS. 

By S. J. M. AULD, D.Sc. (Lond.), Ph.D., F.LC. 

(Bead at the Meeting , March 6, 1912.) 

The necessity of estimating very small quantities of phosphoric acid during the 
chemical analysis of soils has lead to the suggestion of many methods for the direct 
utilisation of the bulky phosphomolybdate precipitate, instead of finally precipitating 
its ammoniacal solution with magnesia mixture. 

The difficulties attending these methods are concerned chiefly with the varia¬ 
tion in composition of the yellow ammonium phosphomolybdate precipitate, the 
constitution of which has been the subject of much investigation. Under standard 
methods of precipitation, however, any variation in composition is practically 
confined to the amount of ammonia in combination and to the quantity of water of 
crystallisation; this, of course, apart from the possible co-precipitation of molybdic 
acid, admixture with other ammonium salts or incomplete separation (in soil analysis) 
from silica, etc. The ratio of P 2 0 5 : Mo0 8 was originally stated by Debray and 
others to be 1: 20, but was definitely shown by Finkener (. Ber 1878,11, 1638) and 
Gibbs (Amer* Ckem. J 1882, 3, 817) to be P 2 0 5 : Mo0 3 = l : 24. This has been con¬ 
firmed more recently by Levi and Spelta ( Gazz. Chim. Ital., 1903, 33, 207). Gibbs 
gives the formula of the yellow precipitate as 

(NH 4 ) 3 P0 4 -12Mo 0 3 + (NH 4 ) 2 HP0 4 *12Mo0 3 + 8H 2 0; 

whilst Finkener describes the precipitate, washed with ammonium nitrate solution 
and carefully heated in a crucible until the ammonium nitrate is volatilised, as 

(9 - ccXN H 4 ) 2 0*#H 2 0 *3P 2 0 5 ‘72 Mo0 3 , 

where a? generally equals 1. Carnot (Bull. Soc. Gkim. 1893, 9, 343) regards the 
reprecipitated compound as 

3(NH 4 ) 2 0*P 2 0 5 , 24Mo0 3 *3H 2 0, 

and Hundeshagen (Zeit /. Anal Ghem ., 1889, 28, 141) states that the precipitate 
dried at 130° C. i3 always 

(NH 4 ) 3 P0 4 *12Mo0 3 , 

independent of the content of mineral acids, phosphoric and molybdic acids, or 
ammonium salts. The ratio NH 4 : P 2 0 5 is thus variously given as 5 : 1, 16 : 3, and 
6: 1. This may possibly be due to the fact, shown by Levi and Spelta (lac. cit ) 
that pbosphomolybdic acid contains twenty-seven replaceable hydrogen atoms, five 
of which behave differently from the remaining twenty-two. The estimation of 
phosphoric acid by Carnot’s method (loc. cit), by weighing the reprecipitated 
compound after drying at 100° C., which is still extensively used and recommended 
in certain textbooks, should therefore be rejected on the grounds of insufficient 
evidence of composition; besides which, the coefficient recommended by him_viz,, 
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0*0873—is calculated on the fully hydrated precipitate of the formula given above. 
On the other hand, the factor 0*043 recommended by the Committee of the 
Association of Official Agricultural Chemists of the United States has been recognised 
as inaccurate (c/. Wiley’s “Agricultural Analysis, i. 428). To test the possible 
removal of water of hydration during drying, and the composition of the residual 
precipitate, an extended series of analyses by the Carnot method were carried out, 
using standard solutions of purified sodium phosphate to cheek the results, which 
were also controlled by dissolving the precipitates in ammonia solution and 
precipitating with magnesia mixture. Previous to drying, the precipitates were 
thoroughly washed with a 1 per cent solution of nitric acid. 


Table I. 


Series. 

Volume of 
| Na 2 HPQ 4 
Solution. 

Weight of 

PA. 

Precipitate dried at 

100° 0. 

Precipitate dried at 

105° to 110° O. 

Average 

Weight. 

Factor. 

Average 

Weight. 

Factor. 


G.C. 

Grins. 

Grms. 


Gnus. 


i . 

20 

0-0946 

2-5165 

0-0376 

2-5045 

0-0378 

2 . 

lo 

0-0710 

1-8761 

0-0378 

1-8732 

0-0381 

3 . 

10 

0-0473 

1-2671 

0-0375 

1-2443 

0-0381 

4 . 

o . 

0-0236 

0-6300 

0-0376 

0-6185 

0-0383 


Although carried out with care, a number of the estimations gave only approxi¬ 
mate results, and these were not included in the above table. The method was 
certainly not completely satisfactory, and if used should probably be calculated from 
the coefficient 0*0378, the theoretical value for the anhydrous salt. This, however, 
probably does not represent the true state of affairs, and it will be noticed that 
heating for some time at 105° to 110° C. gives a residue containing a percentage 
of phosphoric acid incompatible with Hundeshagen’s asserted stability of the 
ammonium salt, assuming that his simple formula correctly represents its compos¬ 
ition. This tends to confirm the statement of Deh&rain (“ Chim. Agricole,” p. 449) 
that decomposition may ensue if the yellow precipitate is heated above 90° C. He 
recommends the factor 0 0376. 

It was chiefly, however, for the purpose of examining the more generally 
adopted procedure of gravimetrically estimating the P 2 0 5 in soils that this work was 
started. The operation, first suggested by Hehner (Analyst, 1879, 4. 23), consists 
of dissolving the ammonium phosphomolybdate precipitate in dilute ammonia, 
evaporating the ammoniacal solution, and weighing the residue after drying or 
gentle ignition. The factors employed for calculating the percentage of phosphoric 
acid vary somewhat according to different authors and works of reference, but, 
from their order of magnitude, apparently frequently depend on an assumed stability 
of the combined ammonia on heating at moderate temperatures: . 
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Mode of Treatment. 

Factor. 

Reference. 

Heat gently to volatilise the am¬ 
monium nitrate . 

Ignite gently over an Argand burner 
Bepeated evaporation to dryness 
with small quantities of water ... 
Heat to dark blue colour . 

I 

0-0374 

0-0379 

1 0-0350 
| 0-0396 

Finkeneu (loc. cit). 

Hall (“ The Soil,” p. 146). 

Hehner (he. cit., p. 27). 

Wood (“Tract. Agric. Chem.,” p.17). 


I 


The difference in the factors becomes of importance when one is forced to 
estimate very small quantities of P 2 0 5 , as, for example, in the estimation of avail¬ 
able or “ citric soluble ” phosphoric acid in soil. In this case there is difficulty in 
increasing the amount of material used, and the weight of the final residue may not 
amount to more than 0*3 to 0*4 grm. During the heating, the residues generally 
take on a more or less blue colour—sometimes to a very considerable extent—and 
this cannot be controlled to any particular stage coincident with the complete 
removal of the extraneous ammonium salts. Hehner avoided this b$r washing the 
precipitate with dilute alcohol, dissolving in ammonia, and weighing the residue 
after repeated evaporation to dryness with small quantities of water. 

The formation of the blue colour generally obtained would also indicate a partial 
decomposition of the phosphomolybdate, and suggest prima facie that the residue 
should be obtained either wholly yellow or wholly blue. That one is not so likely 
to obtain a uniform product at all by dissolution of the yellow precipitate in ammonia 
may be gathered from a consideration of the reactions involved. 

According to Levi and Spelta (he. cit), ammonia resolves ammonium phospho¬ 
molybdate into ammonium phosphate and ammonium molybdate. Certainly, repeated 
evaporation of the ammoniacal solution with water gives acid molybdate and 
ammonium phosphate. But the reaction is probably not quite so simple as might be 
expressed by the equation 

£(NH 4 },0*P 2 0 5 *24Mo0 3 + 2(27— 2 ?)NH 4 OH = 24(NH 4 ) 2 0*Mo0 3 + 
2(NH 4 ) 3 P0 4 + (27 - £c)H 2 0, 


and may, at any rate partially, involve the formation of ammonium phospho- 
pentamolybdate: 


a?(N H 4 ) 2 0 *P 2 0 5 *24 Mo 0 3 + 2(22 - *)NH 4 OH = 19(NH 4 ) 2 0-MoO s + 
3{NH 4 ) 2 0*P 2 0 5 *5 Mo0 3 + (22 - jc)H 2 0. 


This would serve as an explanation of the separation from the ammonia solution by 
Gibbs (loc. cit .), under certain conditions, of Debray’s duodecaphosphomolybdate, 
since the pentaphosphomolybdate salts in certain circumstances split off phosphoric 
acid: 

4(5Mo0 s *P 2 0 5 ) + 9H 2 0 - 20MoO 8 *P 2 O 5 + 6H 3 P0 4 . 

It is difficult to see, therefore, how a satisfactory product for weighing can be 
obtained by heating the residue at 100° C. or by partial ignition, since ammonium 
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phosphate readily loses ammonia on heating, and the molybdate is partially reduced 
with the formation of blue molybdic oxide (Mo 3 O s ). There would also appear a 
possible danger, by overheating, of loss of phosphoric acid. By the ordinary method 
used in the analytical laboratories of the South-Eastern Agricultural College, the 
residue is heated over an Argand burner for some time, and weighed in a partially 
blue state. Taking at random the residue in five phosphoric acid estimations in 
soils, and further heating, till uniformly blue, over a medium-sized Bunsen flame, 
different percentage losses were obtained, although the blue residues after moderately 
strong heating for another half-hour in no case lost any further weight. 


Table II. 


Soil. 

Weight of Residue ; 
partially Blue. 

Weight of Residue; 
wholly Blue. 

Loss on Heating. 


Grms. 

Grms. 

Per Cent. 

1 . 

0-0770 

0-0710 

7-5 

2 . 

0-1595 

0-1585 

3-7 

3 .! 

0-0981 

0-0909 

! 7-1 

4 .: 

0-1452 

0-1390 

1 ■' 4-1 

5 .! 

0-0679 

0-0650 

4-4 

The effect of 

heating until uniformly blue and of constant weight was conse- 


quently tried with precipitates dissolved in ammonia obtained from standard phosphate 
solutions, and also with soil extracts, in order to determine the constancy of the 
P 2 0 5 content. The results are given in Tables III. and IV. 


Table III. 


Solutions ofj Sodium Phosphate, 


Weight of 
P 2 0 5 taken. 

Partially Blue Residue. 

. _ • 

Loss on 
Ignition. 

Blue Residue. 

Weight. 

Factor. 

Weight. 

Factor. 

Grms. 

Grms. 


Per Cent. 

Grms. 


0-0946 

— 

— 

— 

2-3995 

0-0394 

0-0473 

1-2800 

0-0372 

4-6 

1-2215 

0-0388 

0-0460 

1-2153 

0-0379 

_ 

— 


00236 

0-6650 

0-0356 

3-7 

0-6111 

0-0387 

0-0710 

1-9271 

! 0-0368 

4-2 

! 1-8450 

0-0385 

0-0710 

1-9280 

| 0-0368 

5-5 

| 1-8221 

0-0389 

0-0946 

2-5002 

i ; 0-0378 

4-1 

! 2-3969 

0-0394 

0-0946 

2-5256 

! 0-0375 

4-8 

i 2-4050 

0-0393 
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Table IV. 
Soil Extracts . 


Soil. 

P,0 5 Content 

Partially Blue Residue. 

Loss oil 

Blue Residue. 

of Extract. 

Weight. 

Factor. 

Ignition. 

Weight. 

Factor. 

Q.O. ... 

Grms. 

0*0057 

Gims. 

0-1501 

0-0383 

2-7 

Grms. 

0*1460 

00396 

P. 1 

i 0*0064 

0-1626 

0*0393 

1-4 

0*1620 

0-0399 

P. 2 ... ! 

! 0*0063 

0-1640 ! 

0-0389 ! 

2-4 

0-1600 

0-0399 

Q.B. ... 

0*0064 

0-1651 i 

0*0392 I 

3-0 

0-1601 

’ 0 0401 

H. ... ! 

S 0*0071 

| : 

0-1823 | 

, I 

0*0389 

2-3 

01781 

0-0398 

i 


This series of soils was simply one of many tested during the ordinary routine 
analytical work, and the residues in Column 3 give the actual weights taken for 
calculation. The difficulty of testing the soil content sufficiently accurately by 
estimation as magnesium pyrophosphate may be responsible for the high factor 
obtained, but the experience gained in these numerous analyses rather points to a 
difficulty of preventing the decomposition of the yellow compound where the amount 
is small, and the gradual attainment of a more uniform weight and factor on 
heating. From this point of view the figures in Tables III. and IV. are very 
suggestive, the rather bluer “ yellow ” residues from the smaller phosphoric acid 
content of the soils giving higher, but more concordant, factors than those from the 
yellower residues of Table III. It must be remembered, also, that the residues in 
Column 3 of Table IV. were obtained by Mr. R. H. Carter, the College analyst, in 
the ordinary course of practice, and in the case of the higher factors for P. 1 and 
Q.B. the residues were much more blue than the others. 

The experiments would therefore seem to show that residues containing, on the 
average, 3*891 per cent, of phosphoric acid are generally obtained by the method 
described by Hall, as against the 3’794 actually laid down. The factors obtained by 
heating the ammoniacal solution residues to complete blueness are more concordant 
than those obtained in practice from the yellow residues, and average 0*0393; but, 
in harmony with the non-uniformity of the residue, as shown above, the results vary 
somewhat. 

Much better results were obtained by heating the yellow ammonium phospho- 
molybdate precipitate direct until it is of a blue colour. This method is described by 

Wood (Joe. cit .). He gives the blue residue the same formula—viz., P 2 O s *24Mo0 3 _ 

as that obtained by heating the residue after dissolution in ammonia, and uses the 
same coefficient for calculating the results—viz., 0*0396. 

Owing to the necessity of freeing the yellow precipitate from silica or other con¬ 
tamination, the procedure described below was eventually adopted. 

Method Becommended .—The yellow precipitate obtained in the ordinary way is 
dissolved in dilute ammonia, and the filtered solution reprecipitated by the addition of 
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excess of nitric acid (1 part of acid to 2 parts of water). A further 5 c.c. of ammonium 
molybdate solution are also added, and the mixture is allowed to stand in a warm 
place for some time, as in the first precipitation. The precipitate thus obtained is of a 
fine consistency, and may be completely filtered with ease and rapidity through a Gooch 
crucible. It is then washed thoroughly with 1 per cent, nitric acid, dried in the oven, 
and ignited until of a uniform dark blue colour and of constant weight. During 
ignition the base of the Gooch should be protected by a cap or by placing it inside 
another crucible. 

A quicker method, useful for students, and nearly as accurate, consists of 
reprecipitating the ammonia solution with nitric acid in a porcelain dish, washing 
out most of the ammonium nitrate by decantation, and, after drying on the water- 
bath, igniting until uniformly blue. Very little phosphoric acid remains in solution 
after addition of the nitric acid. 

The results obtained by the method are given below : 


Table V. 


Experiment. 

Weight of 

“ Yellow ’ 

’ Residue. 

Blue Residue. 

P 2 O fi taken. 

Weight. 

Factor. 

Weight, 

Factor. 

1. 

~ 

Grins. 

0*0473 

Gi-ms. 

1-2391 

0-0382 

Grms. 

1*2015 

0 039o 

2 .. 

0-0473 

— 

_ 

1*2010 

0-0395 

3. 

1 0-0236 

— 

— 

0-5970 

0-0396 

4. 

! 0-0236 

! 0-6250 

0-0379 

0*5975 

0-0396 

5 .. 

I 0-0710 

‘- 

_ 

1-7925 

j 0-0396 

6. 

0-0946 

2-4705 

0-0383 

2-3800 

0-0397 

7 ... 

0-0236 

i 0-6255 

0-0380 

0-5961 

0-0396 

8. 

! 0-0236 

1 

I 0-6230 

0-0379 

0-6011 

0-0394 

I 


The factors from the yellow resides vary much as before, but by careful 
manipulation very constant results were obtained with the blue residues, the average 
being 0*0396. 

It is interesting to find that the coefficient obtained does not correspond to the 
phosphomolybdic acid (P 2 0 5 *24Mo0 3 ), which contains 3*94 per cent, of P 2 0 5 , but to 
a partial reduction corresponding to the formula P 2 0 5 ‘Mo 3 0 8 *21Mo0 3 . 


SUMMABY OF BeSULTS. 

1. Owing to the difficulty of controlling the amount of ammonium salts present, 
and the possible variation of the amount of combined ammonia, methods of weighing 
the phosphomolybdate precipitate direct should be avoided. If used, Carnot’s 
method should be employed, using the factor 0*0378. 

2. If the precipitate is dissolved in ammonia, the difficulty of removing 
ammonium salts without, in practice, decomposing the residue to an indefinite 
extent renders it desirable to weigh the residue in the uniformly blue condition. In 
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the ordinary method of heating till partially blue, the factor used should be 0*0389 ; 
if heated until quite blue, 0*0393. 

3. Since ammonia splits up the ordinary phosphomolybdate precipitate on 
solution, and the P 2 0 5 content of the residue may be subject to variation, it is best 
to reprecipitate the ammoniacal solution with nitric acid, filter through a Gooch 
crucible, wash, and ignite the residue until dark blue in colour and of constant weight. 
Factor = 0*0396. 

4. As a quicker method of carrying out the operation, the reprecipitated phos¬ 
phomolybdate may be washed by decantation, evaporated to dryness on the water- 
bath, and the residue ignited direct, using the same coefficient for calculating the 
result. 

The author wishes to thank Mr. F. Knowles for carrying out some of the analyses 
quoted above. 

Chemical Department, 

South-Eastern Agricultural College, Wye. 


Discussion. 

Dr. Dyeb said that ever since Hehner read his paper in 1879, he had adopted 
Hehner’s modification of the molybdic acid process for the determination of such 
small quantities of phosphoric acid as were contained in soil. If, after the ammo¬ 
niacal solution was evaporated down, the residue was again evaporated two or 
three times with water, as Hehner had suggested, a precipitate was obtained which 
could be rapidly dried in the water-oven to a constant weight. If the evapora¬ 
tion with water were omitted, the residue had to be kept in the water-oven for a much 
longer time. 

The Pbesident said that he used the molybdic acid method for the determination of 
phosphorus, chiefly in the case of steel and iron. The composition of the compound 
was perfectly definite, provided it was precipitated under definite conditions, which 
conditions, of course, must be duly learnt. Having obtained the precipitate under those 
definite conditions, he thought it immaterial by what method it was weighed. He had 
never found any difficulty in obtaining correct results by drying the precipitate in a porce¬ 
lain crucible at 100° 0. in the water-oven, the precipitate being rinsed from the filter- 
paper into the crucible and dried and weighed. Latterly, however, he had adopted the 
more rapid method of Handy—namely, dissolving the precipitate from the filter with 
a standard solution of caustic soda and titrating back the excess of soda with standard 
nitric acid solution. When it was desired to cheek the results, a larger quantity of 
steel was taken, and the larger molybdate precipitate was redissolved, and the phos¬ 
phorus precipitated with magnesia mixture and weighed as magnesium pyrophosphate. 
The results commonly agreed within a point or two in the third decimal place, which 
showed that the composition of the molybdate precipitate was quite definite, and also 
that its reaction with caustic soda was definite, so that probably its reaction with 
ammonia would be equally definite. 

Dr. AuiiD, in reply, said that the estimation of phosphoric acid in soil called for 
a nearer approach to absolute accuracy than many other chemical estimations, 
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because in the conversion of the results, say, into pounds per acre, any error that 
might exist was very largely multiplied. He therefore could not agree that it was 
not desirable to get as near to scientific exactitude as possible. It was only recently 
that his attention had been directed to Hehner’s method, and he had never seen 
it used—perhaps because the washing of the precipitate with alcohol and its repeated 
evaporation with water were regarded as troublesome—and from that point of view 
it was an advantage to be able to weigh the precipitate at once without further 
manipulation. He agreed that the composition of the precipitate was, practically 
speaking, constant, but with very small quantities* the error due to the use of an 
inexact factor became relatively large. He had found titration to give good results, 
but in order to keep the experimental error of reading within proper limits about 
12 c.c. of liquid must be used in an ordinary burette, and with soils the precipitate 
was usually too small to allow of this unless the quantity worked upon was incon¬ 
veniently large* 


❖ 4* HE- 4* 4" 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS* 

FOOD AND DRUGS ANALYSIS. 

Micro-Chemical Detection of Certain Alkaloids. A. Grutterink. (Zeitsch. 
anal . Chem ., 1912, 51, 175-234.)—The reactions between alkaloids and many other 
substances are described, and particular information is recorded as to the crystalline 
compounds which are formed as the result of these reactions. In many cases the 
crystals are characteristic, and may be obtained from very small quantities of the 
alkaloids. In the original pape$ the reactions are recorded in tabular form, and 
those relating to the alkaloids of the strychnine, cocaine, quinine, and calumba 
groups receive special attention. Many of the natural and synthetic bases may be 
identified microscopically, the following organic acids yielding characteristic com¬ 
pounds or crystals: m-nitrobenzoic acid (with strychnine); jp-nitrobenzoic acid 
(with strychnine and tropacocaine); dinitrobenzoic acid (with hydrastine, novocaine, 
brucine, and strychnine); trinitrobenzoic acid (with novoeaine, tropacocaine, strych¬ 
nine, brucine, and conine); dinitro-anisic acid (with hydrastamide); dihydroxy- 
benzoic acid (with cinchonine ); trihydroxy benzoic acid (with quinidine); opianic 
acid (with brucine); meconic acid (with quinidine); mellitic acid (with quinidine 
and cinchonidine); naphthalenesulphonic acid (with cocaine and strychnine); 
j?-nitrophenylpropiolic acid (with hydrastinine, hydrastine, strychnine, tropacocaine, 
cinchonidine, nicotine, and hydrastamide). Potassium permanganate is also a very 
useful reagent for the micro-chemical detection of hydrastinine, hydrastine, tropa¬ 
cocaine, and eotarnine. W, P. S. 

* Such as were obtained in .estimating the “ citric soluble ” phosphoric acid in soil, and in which the 
weight of residue might not be more than 0*03 grm. 
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Process of Extracting 1 Alkaloids from Syrups. E. Kohn-Abrest. {Bull. 
Soc. Ghim 1912, 11, 73-75.)—When a syrup containing alkaloids is treated with 
alcohol and solid potassium carbonate, the alcohol, in causing the dehydration of the 
potassium salt, simultaneously precipitates the sugar, whilst the alcohol forms a 
supernatant layer containing the whole of the alkaloids present. Syrups of sp. gr. 
1*15 to 1*20 should be shaken with about four times their volume of absolute alcohol 
and about their own weight of potassium carbonate, the shaking being repeated 
several times, and the mixture then left for twelve hours. In the case of more con¬ 
centrated syrups it is preferable to use 95 per cent, alcohol to insure complete 
elimination of sugar from the alcoholic layer. After standing for a sufficient time, 
the alcoholic extract is decanted, filtered, and distilled, and the residue taken up 
with a little absolute alcohol and again filtered. The fresh residue is dissolved in 
10 to 15 c.c. of boiling chloroform, the filtered solution evaporated, the residue 
dissolved in hydrochloric acid, the solution evaporated to dryness, and the hydro¬ 
chloride of the alkaloid crystallised. The method has given excellent results with 
syrups containing morphine, codeine, quinine, strychnine, and atropine. Thus, 
20 grms. of a syrup containing 0*040 grm. of morphine hydrochloride gave a residue 
of 0*15 grm., which, after purification as described, yielded 0*040 grm. of crystals 
consisting entirely of morphine hydrochloride. C. A. M. 

Estimation of Glycyrrhizic Acid in Liquorice Juice. H. Cormimbceuf. 
{Ann. Ghim. anal 1912, 17, 47-50.)—-In the following method the errors caused by 
the solubility of glycyrrhizic acid in water (about 0*5 per cent.) are eliminated : Two 
grms. of the sample are treated with 50 c.c. of hot water, the solution filtered through 
a tared filter, and the insoluble organic matter washed with 50 c.c. of hot water, 
dried, and weighed. The filtrate is treated with 5 c.c. of N-sulphurie acid and 
allowed to stand for about twelve hours, after which the supernatant liquid is 
decanted, and the precipitated glycyrrhizic acid washed with as little water as 
possible until the washings are no longer acid. The precipitate is now dissolved in 
ammonia solution, and the resulting solution will contain the bulk of the glycyrrhizie 
acid. The filtrate and the washings afe then evaporated nearly to dryness, the 
black viscous residue is mixed with successive portions of 10,10, and 5 c.c. of water, 
and the liquids filtered after each treatment. The fresh quantity of glycyrrhizic 
•acid thus separated is dissolved in ammonia solution and added to the main solution, 
the whole being then evaporated to dryness, and the residue of ammonium glycyr- 
arhizate dried at 100° C. until constant in weight. The gummy substances may be 
estimated by evaporating the last filtrate to dryness, drying the residue at 100° G. 
until constant in weight, and deducting 0*330 grm. for the ammonium sulphate 
corresponding to the 5 c.c. of N-sulphuric acid originally added. As thus separated 
the gummy substances should be a transparent yellow mass, which, when dissolved 
and treated with an acid, should not yield more than a trace of glycyrrhizic acid. 
In various estimations the amount of glycyrrhizic acid retained by the gums did not 
exceed 0*010 grm., corresponding to a negligible error of not more than 0*5 per cent, 
in the amount of ammonium glycyrrhizate in the sample. ( Cf'. Analyst, 1911, 36, 
409, 410, 497.) 0. A. Mr 
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Bitter Resins of Hops in Worts and Beers and their Volumetric 
Estimation. D. Neumann. ( Wochensch. Brau ., 1912, 29, 97-99.)—In a previous 
note (Analyst, 1912,92) the author described how the resins could be extracted from 
wort or beer by means of ether without the production of troublesome emulsions. 
The beer is shaken, in small portions at a time, with five times its volume of ether, 
the same ether being used for each successive portion of wort or beer until the entire 
sample has been treated. Each extraction should be performed in a shaking machine 
for at least fifteen minutes. The ethereal extract is concentrated to a volume of 
15 to 20 c.c .; it is treated with 40 to 50 c.c. of benzene, and transferred to a 
separating funnel, in which it is washed with water until the washings are neutral. 
Too vigorous shaking at this stage is to be avoided. Finally, the ethereal benzene 
solution of the resins is titrated with -Aj- alcoholic potassium hydroxide according to 
the usual method of hop analysis. The error, due to the carbon dioxide of the air, 
using phenolphthalein, amounts to about 0T c.c. of potash, or 0*004 grm. of bitter 
resin. Performed in conjunction with a blank test, this method appears to give very 
satisfactory results when applied to unhopped worts, to which known quantities of 
standardised hop-extract were added. Bat when the worts were boiled for two 
hours under a reflux condenser with the hop resins, a considerable deficiency, 
corresponding to about 35 per cent, of the original resin, was found on analysis. 
This deficiency is not due go loss of resin by volatilisation or precipitation, but 
evidently corresponds to a constitutional change in the resin itself. Experiments 
with the purified crystalline a-resin of hops showed that this substance, after boiling 
with wort, undergoes a change, whereby a portion of it becomes soluble in water 
without losing its bitter properties, and is removed in the washing process. The 
author has applied his method to the analysis of ordinary beers (1 litre taken for 
extraction), and found that it gave concordant results with beers of the same 
manufacture, and that it showed clearly the effect of variations in the proportions of 
hops used in brewing. J. F. B. 

Examination of Meal. E. Kohn. (Ohm. ZeiL, 1912, 36,121-123.)— In the 
microscopical examination of meals for the detection of foreign seeds, the author 
prepares the sample in the following manner: 0*5 grm. of the meal is shaken in a 
test-tube with 10 c.c. of ether, and the mixture is poured out into a wide, shallow 
porcelain dish. The characteristic seed-hairs for the identification of the meal 
constituents can easily be floated off from the surface of the ether in the test-tube, 
whilst yellow-coloured bran particles and foreign impurities can be separated by 
tilting the dish so as to spread the liquid in a thin layer as the ether evaporates. 
Alternatively, the ethereal-meal suspension may be poured on to filter-paper and 
allowed to spread out. 

A method for the differentiation of various meals may be based on the variable 
rates of the attack on the starch granules by diastase. Two grms. of starch 
or meal are weighed out into a 300 c.c. Erlenmeyer flask, mixed with 100 c.c. of 
water, 0*4 grm. of Merck’s diastase, and 1 c.c. of ^ hydrochloric acid. The mixture 
is digested at the optimum temperature (50° to 52° 0.) for a given time—e.#., four 
hours. The liquid is filtered, and the amount of dissolved solids or sugar is deter- 
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mined “with the pyknometer, or preferably by Feb ling’s solution. The figures so 
obtained are compared with those established with standard meals. Rye starch or 
meal gives the highest values, bean flour the lowest; wheat flour shows higher values 
than barley. The values vary slightly for different grades of the same flour; mixtures 
show intermediate values. J* B- 

Estimation of Potassium Nitrate in Meats. J. Tillmans and A. Splitt- 
grerber. ( Zeitsch . Untersuch . Nahr. Genussm 1912, 23, 49-56.)—When the 
quantity of potassium nitrate in a sample of meat does not exceed 1*5 per cent., it 
may be accurately estimated by Noll’s brucine-sulphuric acid method, or by the 
diphenylamine-sulphuric acid method. In order to obtain a solution to which the 
reagents may be applied, the following procedure is recommended: Fifty grms. of 
the finely-divided meat are immersed in about 500 c.c. of water for three hours, with 
occasional shaking; the aqueous portion is then decanted through a filter and diluted 
to a volume of 1 litre. Fifty c.e. of this solution are now treated with 50 c.c. of a 
mixture consisting of equal volumes of 5 per cent, mercuric chloride solution and 
2 per cent, hydrochloric acid, and, after filtration, the nitrate is estimated in a 
definite volume of the filtrate by means of the methods mentioned; the comparison 
solutions employed should contain definite quantities of potassium nitrate, and, in 
the case of the diphenylamine method, sodium chloride must be added to these 
solutions as well as to the meat solution (cf. Analyst, 1911, 36, 67). The brucine- 
sulphuric acid method will be found to be the more convenient for single estimations, 
and the diphenylamine method preferable when a series have to be made. In cases 
where the amount of potassium nitrate present in the meat exceeds 1*5 per cent., 
Schloesing’s method should be employed. The results of a considerable number of 
analyses are given, which show that the methods are trustworthy. The preparation 
of the diphenylamine reagent has been described previously (loc, ciL) t and the brucine 
reagent is made by moistening 0*25 grro. of brucine with water, and then dissolving 
it in 100 c.c. of concentrated sulphuric acid. # W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Dextrose in Urine and Blood. B. Oppler. (. Zeitsch . 
physiol Chem. y 1911, 75,71-134; through Chem. ZentmlbL, 1912,1., 380-381.)—For 
the estimation of dextrose at concentrations below the limits at which the qualitative 
tests are sensitive, the urine is decolorised by the addition of crystallised phospho- 
tungstic acid, protected from the light. After standing for twelve hours, the liquid 
is filtered, and the filtrate treated with neutral lead acetate; after a further twelve 
hours in the dark it is again filtered, and the lead is removed by hydrogen sulphide. 
Urines thus treated in most eases no longer contain any perceptible quantity of 
laevo-rotatory substances; at the same time, substances which interfere with the 
cupric reducing reaction are removed. The dextrose can then be estimated by 
polarisation, or cupric reduction, before and after fermentation by yeast. Healthy urine 
contains, however, cupric reducing, optically inactive substances, which are removable 
by yeast, to an amount equivalent to 0*04 per cent, of dextrose. In the urine of 
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mental patients dextrose was found in the majority of eases, but mostly in small 
amounts. Such urine frequently shows an abnormally high lsevo-rotation, equivalent 
to as much as 0*97 per cent, of glucose. The application of the above method of 
purification to blood showed that the colouring, laevo-rotatory, and interfering 
matters of the serum behaved very much in the same way as those present in urine, 
and the methods applicable for the estimation of sugar in urine are likewise suitable 
in the case of blood. J. F. B. 

Estimation of Sugar in Blood. D. Takahashi. (. Bioohem. Zeitsch ., 1911, 
37, 30-33.)—Results of estimations of sugar in dogs’ blood by various methods are 
recorded ; the methods described by Bertrand and by Kumagawa and Suto yielded 
results which agreed with one another and with those obtained by the polarimetric 
method. The total amount of sugar found to be present varied from 0*12 to 0*18 per 
cent, when these methods were employed, whilst Bang’s method gave results which 
were about 0*03 per cent, higher. No sugar was found after fermentation. 

W. P. S. 

Are the Alkalinity and Peroxydase of Milk Identical ? W. D. Kooper. 

( Zeitsch . Untersuch . Nahr. Ge?itissm, i 1912, 23, 1-13.)—The alkalinity value of milk 
(as measured by the quantity of acid required to change the violet coloration to green 
when 100 c.c. of milk are treated with a mixture containing ^-phenylenediamine 
hydrochloride, guaiacum, and hydrogen peroxide, the alkalinity value being expressed 
in c.c. of acid) is not a constant quantity, varying from 106 to 112, with an average 
of 110. The value is higher for colostrum, but decreases as the lactation period 
proceeds ; for fresh goats’ milk it generally lies above 120. The addition of water to 
milk raises the value, whilst the acidity of the milk is diminished, and the decrease 
in the acidity is greater in the case of old milk than with fresh milk; on the contrary, 
the increase in the alkalinity is smaller. These and other results of an investigation 
carried out by the author led him to the opinion that the property possessed by 
milk of being capable of producing a coloration with the above-mentioned reagent is 
due to the action of inorganic compounds contained in the milk. These compounds 
appear to be various phosphates of the alkalis and alkali-earths. W. P, S. 

Separation of Rennin and Pepsin by Means of the Electric Current. 
W. E. Burge. (Amer, J, Physiol, 1912, 29, 330-334; through Ghem. Zentralbl, 
1912, I., 687.)—When an electric current of 10 milHamperes was passed through a 
solution containing rennin and pepsin for twenty-four hours, the liquid completely 
lost its property of digesting fibrin, whereas the activity of the rennin, as displayed 
by its power of coagulating fresh milk, remained unchanged. J. P. B. 

Estimation of the Acidity of Urine. L. Grimbert and J. Morel. ( Gomptes 
rend,, 1912, 154, 378-380.)—In titrating the acidity of urine, with phenolphthalein as 
indicator, apparent neutrality is obtained when the monosodium phosphate has been 
converted into disodium phosphate, but the absolute acidity would correspond to the 
formation of trisodium phosphate. If the conversion of the monosodium salt into 
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the di8odinm salt be regarded as indicating the real acidity, account must still be 
taken of the influence of ammonium and calcium salts upon the results of the titration. 
The first source of error may be obviated by titrating the ammonia by Ronchese’s 
formaldehyde method, and making a correction from the result obtained ; and the 
second by adding to the urine a small quantity of powdered potassium oxalate to 
remove the calcium salts. If, then, the proportion of phosphoric acid in the urine 



be calculated into that of the corresponding monosodium salt, the acidity 


of the latter towards phenolphthalem will represent the phosphatic acidity, jp, of the 
urine. On the other hand, if B represent the real acidity as estimated by direct 
titration, it is possible to calculate: (1) the organic acidity, a; (2) the absolute acidity, 
A, and the amounts of monosodium and disodium phosphate in the urine. If the 
phosphatic acidity is inferior to the real acidity, disodium phosphate cannot be 
present, but there will be organic acidity. Since a=*B-p t and A = 2p + a, the pro¬ 
portion of monosodium phosphate will be equivalent to jpx'd- 680. Again, if the 
phosphatic acidity is superior to the real acidity, there can be no organic acidity, but 
the total phosphatic acidity must be distributed between the acidity due to the mono¬ 
sodium phosphate (=m), and that due to the disodium phosphate, d. The calcula¬ 
tions would then be as follows: d=p-R, A = 2B+d, whence— 


NaH 2 P0 4 =R x 3*680, and 
Na 2 HP0 4 = d x 4*356. 

C. A. M. 


ORGANIC ANALYSIS. 

Alkaloidal Assay of Calabar Beans. A. H. Saiway. (. Amer . J. Pkarm ., 
1912, 84, 49-51.)—The United States Pharmacopoeia method for this assay was 
found by the author to give very low results, and the following modification is sug¬ 
gested : Twenty grms. of powdered beans (No. 60 powder) are well shaken with 
200 c.c. of ether, 10 c.c. of an aqueous solution of sodium carbonate (10 per cent.) 
are added, and the mixture shaken vigorously at intervals for four hours. The 
powder is allowed to settle, after which 100 c.c. of the ethereal liquid are trans¬ 
ferred to a separator and sufficient sulphuric acid added to make it distinctly acid. 
After thorough shaking, the acid layer is drawn off, and the operation repeated twice, 
using 10 e.c. of ^ sulphuric acid each time. The combined acid extracts are made 
alkaline with sodium carbonate solution (10 per cent.), and the liquid extracted 
successively with 10 quantities of 20 c.c. each of ether. After washing the whole 
ethereal extract with 5 c.e. of water, the ether is distilled, the alkaloidal residue 
dissolved in 5 e.c. of sulphuric acid, and the excess of the latter titrated with 
alkali, using iodeosin as indicator. Al R. T. 

Application of Methyl-Red to the Colorimetric Estimation of Hydrogen 
Ion Concentrations. S. Palitzsch. (Biochem. ZeitscK , 1911, 37, 181-138.)— 
Methyl-red (p-dimethylaminoazobenzene-o-carboxylic acid) is particularly suitable 
for use as an indicator in the measurement of hydrogen ion concentrations between 
the zones Ph= 4-2 and the change of colour being from violet-red to yellow. 



ORGANIC ANALYSIS 


143 


A table of corrections is given, these corrections (which are only small) being applied 
in case proteins and salts are present. W. P. S. 


Detection of Pine Oil in Turpentine Oil. C. Piest. ( Chem . Zeit ., 1912, 
36, 198.)—A mixture of 5 c.c. of the turpentine oil and 5 c.c. of acetic anhydride is 
shaken with 10 drops of concentrated hydrochloric acid, and allowed to cool, after 
which an additional 10 drops of hydrochloric acid are added, and the mixture again 
shaken. Under these conditions pure turpentine oil remains transparent and light 
yellow, whilst pine oil becomes black. This test will give a distinct coloration in 
the presence of 10 per cent, of pine oil, whilst even 5 per cent, causes a slight 
darkening of the liquid. In the case of old turpentine oil the sample should be 
distilled, and the test applied to the distillate. Purified pine oil also gives a dark 
coloration, though not to so marked an extent as ordinary pine oil. G. A. M. 


Viseosity of Fish Oils. G. F. White. (/• Ind. Eng. Chem., 1912, 4, 106- 
110 .)—For determining the viscosity of moderately viscous liquids such as fish oils, the 
author has devised a viscosimeter very similar to that previously 
described by him for less viscous liquids (Biochem. Zeitsch ., 1911, 

37, 482), but with a shorter capillary and with the volumes of the 
limbs considerably less. The method of standardising the instru¬ 
ment was similar to that described in detail in the earlier paper, but 
water could not be used as the time of flow would have been too 
short. Therefore, the viscosity of a sample of Menhaden oil was 
determined in the earlier form of apparatus which had been stan¬ 
dardised with water, the temperature being 50° C. to reduce the 
time necessary for measurement. The viscosity was found to be 
QT518 in the left limb and 0*1514 in the right limb. The new 
viscosimeter was next calibrated with this oil and the following 
constants obtained for the instrument: 



Length of capillary (approximate) 
Volume of left limb 
Volume of right limb ... 

Pressure correction, left limb 
Pressure correction, right limb .., 
Ratio of r 4 to Z 


1*7 cm. 
2*1310 c.c. 
2*0748 c.c. 
1*23 cm. 
1*20 cm. 
0*00004577. 
0*00004582. 


In use the liquid is forced through the capillary under a pressure 
of 100 to 180 cm. The kinetic energy correction in the 



formula y : 


irr*pt vd 
8vl ~ Sirtl 


is low, this being necessary if the work is to be of a high 


order of accuracy. This correction was always less than 0*5 per cent, of the total 
viscosity. In the above equation 77 is the viscosity, r and Z are the radius and length 
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of the capillary, v is the volume of the liquid of density d , p is the pressure, and t is 
the time of flow. 

With this instrument the viscosity of the following oils in absolute measure 
(c.g.s. units) was determined at 30°, 50°, 70°, and 90° C.: 


Menhaden I. (Brevoortia tyrannus) 

„ II., dark ... 

„ HI., light 

Whale (Balcena mysticetus) ... 

Cod liver (Gains callarias ), white 
» „ brown 

Sperm (Physeter macrocephalus) 

Dogfish (Musielus cams) 

„ liver, I. 

>, n II . 

„ HI. 

Spiny dogfish liver (Squalus acanthias) 
Sand shark liver ( Gacharias littoralis ) 
Hammer-head shark liver (Sphyrna 
zygcena 

Torpedo liver I. ( Tetranarce occidentals) 


Squeteague (Cynoscion regalis) 
Sarp (Stenotomus chrysops) ... 
Butter-fish (Poronoius tricanthus) 
Eel (Anguilla rosirata) 


30°. 

0*2961 

0*6019 

0*3238 

0*3485 

0*3884 

0*3924 

0*8333 

0*4819 

0*4096 

0*3762 

0*3776 

0*3993 

0*3678 

0*5470 

0*4268 

0*4774 

0*4980 

0*4195 

0*4266 

0*4015 


50°. 

0*1516 

0*2935 

0*1727 

0*1822 

0*2003 

0*2079 

0*1720 

0*2135 

0*2072 

0*1977 

0*1943 

0*2049 

0*1943 

0*2681 

0*2133 

0*2356 

0*2402 

0*2141 

0*2092 

0*2026 


70°. 

0*09555 

0*1683 

0*1049 

01101 

0*1188 

0*1195 

0*1038 

0*1261 

0*1212 

0*1161 

0*1154 

0*1214 

0*1177 

0*1537 

0*1257 

01379 

0*1384 

0*1239 

0*1194 

0*1187 


90°. 

0*06350 

0*10970 

0*07097 

0*07241 

0*07872 

0*07855 

0*06655 

0*08283 

0*07972 

0*07740 

007638 

0*07957 

0*07916 

0*09794 

0*08073 

0*08751 

0*08099 

0*08124 

0*07613 

0*07803 


When, after heating to 90° G., these oils were cooled to 80° 0. and their viscosity 
redetermined at that temperature, this was found to have been unaffected by the 
heating. The fluidities of the oils are not linear functions of the temperature, 
indicating that there is some association at the lower temperature (cf Bingham, 
Z\eitsch. Phys. Ghem., 1909, 66, 1). G. C. J. 


“ Pergamyn ” and Imitation Parchment Papers. W. Herzberg. (Mitt. 
K. Materialprufungsamt , 1911, 29, 464-467 ; through Ghem . Zeniralbl., 1912,1. 688.) 
—“ Pergamyn,” “ greaseproof,” or imitation parchment papers owe their special 
qualities to the mechanical treatment followed in their manufacture and not to any 
addition of an external substance, such as paraffin wax. Genuine parchment papers 
possess somewhat similar characters owing to a chemical treatment, a modification 
of the fibres by the action of sulphuric acid. Customs officials are not always in a 
position to recognise these distinctions, and pergamyn papers and the like are some¬ 
times charged as impregnated or waxed papers, sometimes aB genuine parchment 
papers. 

Test for Paraffin Wax .—The paper is extracted with ether, the ethereal extract 
is saponified with alcoholic potash, the dried residue after saponification is extracted 
with ether, and the ethereal extract is dissolved in hot acetic anhydride. If paraffin 
wax is present, it separates out on cooling. It is generally sufficient to observe 
whether the paper loses its lustre and transparency after extraction with ether ; 
pergamyn papers remain unaltered. 
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Test for Genuine Parchment Papers. —A portion of the paper is boiled with a 
2 or 3 per cent, solution of sodium hydroxide whilst stirring. Imitation parchment 
papers fall to pieces under this treatment, whilst genuine, chemically modified parch¬ 
ment papers retain their form. J. E. B, 

Unification of Reducing Sugar Methods (A Correctionffor Lactose). 
P. H. Walker. (J.Amer. Ghem . Soc 1912, 34, 202-209.)—Attention has*been called 
to arithmetical errors in the tables originally published for lactose (J. Amer . Ghem . 
Soc. 7 1907, 29, 541). Table IV. giving the amount of sugar for each mgrm. of cuprous 
oxide has been wrongly calculated and does not agree with the experimental results 
of Table III., which is correct. The same error has been reproduced in the U. S. 
Bulletin, No. 107, Bureau of Chemistry, Official and Provisional Methods of Analysis, 
pp. 243-251, which has been in use for several years. In the formula— 

y — a 4- bx + cx 2 , 

where y = cuprous oxide and x = reducing sugar, the true values in the case of lactose 
are a = 4*1759, 5 = 1*48697, c= -0,00009. The lactose used was the crystallised 
hydrate CjoH^O^iHgO. J. P. B. 

Estimation of Sugars in Natural Products. C. Neuberg and M. Ishida. 

(Biochem. Zeitsch., 1912, 37, 141-169.)—It is shown that by treating sugar solutions 
with 50 per cent, mercuric acetate solution followed by precipitation with 25 per cent, 
phosphotungstic acid solution, all optically active proteins, their derivatives (amino- 
acids, etc.), and other substances are removed, whilst the sugars remain in solution and 
can be estimated polarimetrically. The process is particularly applicable to the analysis 
of mixtures of sugar with amino-aeids, molasses, etc., and results of experiments are 
recorded showing that the method is trustworthy. The amino-sugar, d-glycosamine, 
may be estimated in the presence of amino-acids by means of this method, as it is 
not precipitated by the reagents mentioned. A method is described for preparing the 
phosphotungstic acid reagent; 200 grins, of crystallised sodium tungstate are 
dissolved in hot water, 5 grms. of solid phosphoric acid are added,- and the clear 
solution is mixed first with 60 c.c. of dilute sulphuric acid, and then with 58 grms. of 
concentrated sulphuric acid, the solution being cooled during the addition of the 
acid. The solution is next evaporated on a water-bath to a volume of 290 c.c., 
cooled in an ice-chest, the crystals of sodium sulphate are separated, and the= 
residual solution is diluted with an equal volume of water. W. P. S. 

INORGANIC ANALYSIS. 

Detection of Bromine by Fluorescein. H. Baubigny. {Bull Soc. GHm. h 
1912, 11, 13.)—The author's test (Comptes rend., 1897, 125, 654) has been stated 
by Pribram, and later by Labat, to be inconclusive as applied to the detection of 
bromine in animal organs, on the ground that chlorine or iodine would give the 
same reaction. This is denied: the chlorine compound of fluorescein is almost 
colourless, and iodine should be converted into iodate by oxidation with permanganate* 
as indicated in the original paper. O. E. M. 
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Estimation of Alkalis in Silicates by Fusion with Calcium Chloride. 
E. Makinen. (Zeitsch. anorg . Ghent , 1912, 74, 74-78.)—Instead of the calcium 
carbonate and ammonium chloride of the Lawrence Smith method [Ann, Ghent, u. 
Pharm 1871,159, 82), anhydrous calcium chloride is recommended. The calcium 
chloride should be prepared in the laboratory, as the purest commercial salt 
may contain as much as 0*02 grm. of alkali chloride in 7 grms., the amount 
of flux recommended for use with 0*5 grm. of the silicate. Intimate admixture 
of the silicate with the flux is unnecessary, as the latter, unlike the mixture of 
Lawrence Smith, really melts. The crucible is supported on asbestos millboard, so 
that its upper portion and the cover may remain relatively cool and so serve to 
prevent volatilisation of alkali chloride. The crucible is heated gently at first until 
the calcium chloride is fused, but is then raised to a full red heat by means of a 
Teclu burner. The use of a blowpipe-flame leads to volatilisation of alkali. After 
twenty-five to thirty minutes fusion the flame is withdrawn, the crucible cooled 
suddenly, and the analysis completed in the usual manner, except that the use of 
ammonium carbonate in place of ammonium oxalate is recommended for removing 
the last traces of calcium. Ammonium carbonate is said to separate the last traces 
of calcium as well as oxalate, and is preferred because of the high temperature which 
is necessary to expel oxalic acid from the residue of alkali chlorides. When the 
results obtained differ from those yielded by the Lawrence Sinith method, they are 
higher, and the author thinks they should be preferred. G. C. J. 

Estimation of Ferrous Iron in Silicate Socks. M. Dittrich and A. Leon¬ 
hard. {Zeitsch. anorg. Che?n 1912, 74, 21-32.)—The paper contains a detailed 
description of the experiments which led Dittrich to publish the statement (Analyst, 
1911, 36, 602) that the uncertain end-point in the titration of ferrous iron in certain 
rocks, after decomposition by means of hydrofluoric acid, was due to the presence 
in those rocks of Ti 2 0 3 , and not to the presence of manganese. The following method 
of conducting the estimation of ferrous iron avoids any difficulty due to the presence 
of Ti 2 0 3 . From 0*8 to 1 grm. of the not too finely powdered sample is mixed with 
0*5 grm. quartz sand (Analyst, 1911, 36, 372) and 2 c.c. sulphuric acid, and decom¬ 
posed by means of 8 c.c. of hydrofluoric acid. The crucible is placed on a boiling 
water-bath and covered with an inverted funnel, which is sufficient to prevent any 
appreciable oxidation during the few minutes required for decomposition of the rock. 
The contents of the crucible are poured, without previous cooling, into a mixture of 
100 c.c. water, 10 grms. precipitated silica, 20 grms. potassium sulphate, and 2 c.c. 
sulphuric acid, and the mixture is titrated at once with permanganate. G. 0. J. 

Estimation of Chromium and its Separation from Vanadium Steels. 
J. R. Cain. {J. Bid. Eng. Ghent., 1912, 4, 17-19.)—After drawing attention to the 
difficulties which attend the estimation of chromium in chrome-vanadium steels, the 
author recommends the following method, which depends on the fact established 
by him (Analyst, 1911, 36, 475) that chromium can be precipitated completely 
by boiling the nearly neutralised (ferrous) solution with barium carbonate, and on 
the observation of Noyes and Bray {Technology Quarterly , 1908, 21, 14), that 
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chromate maybe separated from vanadate by precipitation as lead chromate if certain 
precautions are observed. 

The drillings, which should preferably contain not more than 0*06 or 0-07 grm. 
of chromium, are placed in a 300 c.c. Brienmeyer flask and dissolved in fuming 
hydrochloric acid of which about 10 c.c. is taken for each grm. of steel. The 
solution is diluted to 100 or 150 c.c. with hot water and nearly neutralised with 
saturated sodium carbonate solution. A slight excess of an emulsion of barium 
carbonate is added and the mixture boiled vigorously for ten or fifteen minutes with 
small additions of barium carbonate every two or three minutes, the flask being kept 
covered to exclude air as completely as possible. The excess of barium carbonate 
used should not be more than 2 gems, or there may be difficulty in extracting the 
chromium by a single fusion. The precipitate is allowed to settle and is then filtered 
off and washed twice with hot water, these operations being conducted as quickly as 
possible. The filter and precipitate are transferred to a platinum crucible, the paper 
is burned away, 2 grms. sodium carbonate and about 0*25 grm. potassium nitrate are 
mixed in, and the mixture is maintained in a state of fusion for twenty minutes. 
The product of the fusion is digested with boiling water and the solution filtered. 
Hydrogen peroxide (1 or 2 c.c. of a 3 per cent, solution) is added to destroy any 
nitrite, and the solution is boiled for five minutes to decompose the excess of peroxide. 
The solution is cooled and transferred to a separator, rendered slightly acid with 
nitric acid and vigorously shaken to expel carbon dioxide. It is then transferred to 
a beaker, jusfe neutralised with sodium hydroxide, and then made acid by addition of 
2 c.c. nitric acid (1:1) for each 100 c.c. of solution. Lead nitrate (20 c.c. of a 20 per cent, 
solution) is added to the cold solution with vigorous stirring, and the lead chromate 
is filtered off on asbestos and washed three or four times with cold water. The 
asbestos mat is transferred to a beaker or flask and the lead chromate decomposed 
with hot hydrochloric acid (1 : 4). The solution is cooled, made up to 150 or 200 c.c., 
and titrated against ferrous sulphate with ferricy&nide as an outside indicator. 
The amount of sodium carbonate permissible in the fusion is limited by the fact that 
for a successful separation of chromium from vanadium not too much sodium nitrate 
should be present (Noyes and Bray, Zoo. cit\ and it is this necessity for restricting the 
amount of sodium carbonate which makes it advisable to take for analysis not more of 
the sample than corresponds to 6 or 7 egrms. of chromium. Larger amounts are not 
readily extracted by 2 gems, of sodium carbonate, especially if too great an excess of 
barium is present. The shaking of the solution to eliminate carbon dioxide deter¬ 
mines the subsequent formation of a precipitate which settles and filters well, and 
equally cogent grounds underlie other directions as to manipulative detail. Test 
numbers, obtained with solutions of a vanadium and chromium free steel to which 
known amounts of bichromate and vanadate were added, show maximum errors of 
± 0*0004 grm. with from 0*02 to 0*3 grm. chromium present. The filtrates from 
the barium carbonate precipitation were tested for chromium with negative results in 
every case, and in only a few cases was any trace of vanadium found in the chromium 
solution after titration, and in those cases the amount was negligibly small. On the 
other hand, it is well to examine the insoluble matter from the fusion by fusing it again 
with sodium carbonate and potassium nitrate. With much chromium in the original 
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weight of drillings, a yellow-coloured solution may result. If so, the chromium in 
it may be estimated with sufficient exactness colorimetrically. , G. C. J. ' - 

Analysis of Higher Oxides of Lead. A. Chwala and E. Colle. (Ooze. 
GHm . ItaL, 1911, 41, 551-579.)—From the results of an experimental study of the 
different methods proposed for the analysis of lead peroxide the author recommends 
the following modification of Lux’s method (Zeit anal . Chem ., 19, 153) as the most 
convenient and reliable: From 1 to 2 grms. of the sample are treated with 100 c.c. of 
y nitric acid and 25 c.c. of § oxalic acid solution, and the liquid boiled for ten 
to fifteen minutes, until solution is complete. The excess of oxalic acid is then 
titrated with standard permanganate solution, and the amount of lead peroxide 
calculated from the result— 

Pb0 2 + C 2 H 2 0 4 - PbO + H 2 0 + 2C0 2 

The duration of the boiling with nitric acid and the concentration of that acid have 
considerable influence upon the results. The results of experiments have shown 
that the differences between the results given by the oxalic acid method arid the 
iodometric methods are entirely due to the occurrence of secondary reactions in the 
latter, leading to the formation of lead iodide and methyl acetate, so that part of 
the iodine escapes titration— 

Pb(CH 3 COO) 2 + 21 - Cff 3 COOCH 3+ Pbl 2 +C0 2 
In some instances the error thus produced may be considerable, and, in any case* 
should always be taken into account in iodometric estimations of oxidising substances 
in the presence of weak acids and heavy metals. Various samples of commercial 
lead peroxide analysed by the foregoing method contained from 43*5 to 95*56 per 
cent, of lead peroxide. C. A. M. 

Bismuthate Method for Manganese. D. J. Demorest. (J. Ind > Eng. Chem 
1912, 4, 19.)—The following modification of the bismuthate method is recommended 
for use with chrome and chrome-vanadium steels. The drillings are dissolved in nitric 
acid (sp. gr. 1*1), boiled to expel nitrous fumes, and potassium bismuthate is added 
until permanganic acid or manganese dioxide persists on boiling. Potassium nitrite is 
added to dissolve the manganese dioxide, and the solution is boiled to expel nitrous 
fumes, after which it is cooled and the manganese oxidised by bismuthate in the cold 
as usual. The solution is then filtered rapidly through asbestos on glass wool and 
titrated with a standard solution of sodium arsenite, made by dissolving 2*25 grms. 
of arsenious acid in a hot solution of sodium carbonate and diluting to 2*5 litres. 
The test numbers, obtained in presence of three or four times as much chromium or 
vanadium as manganese, are good, the worst being 0*671 per cent, found with 0*666 
present G. 0. J. 

Determination of the Density of Minerals by Means of Rohrbach 
Solution of Standard Refractive Index. H. E. Merwin. (Amer. J . Science r 
SilUman , 1911 [4], 32, 425; through Chem. Zentralbl 1912, L, 524.)—The density of 
a solution contained in the cell of a refractometer is adjusted until a fragment of the 
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mineral under examination is just suspended in it; its refractive index is determined, 
and from this its density, and hence the density of the sample, is found. For 
Rohrbach (barium mercury iodide) solution, the relation between D (density) and 
n (refractive index), at 20° C., is as follows : 


D = 3-449 

3-396 

3*246 

3-180 

3*046 

2*980 

n = 1-7686 

1-7950 

1*7312 

1-7195 

1*6944 

1*6823 

D = 2-748 

2-649 

2*648 

2-367 

2*163 

2*067 

n = 1-6391 

1-6207 

1*6205 

1-5685 

1*5320 

1*5148 


For densities between 2*25 and 3*40 it may be expressed, with a maximum error of 
± 0*002, by the empirical formula: 

D 20 = 5*39 (n -1*5467) + 2*25 = 5*39?z - 6*0865. 

For variations from 20° exceeding 3° a correction of ± 0*001 per ± 2° is necessary. 
For densities between 2*0 and 2*25, D = 5*7w-6*567; and between 3*4 and 3*5, 
D = 5*52w- 6*313. For approximations, the mineral is brought to suspension, and n 
then determined on a drop of the liquid. O, E. M. 

Estimation of Nitrates in Sewage Effluents. H. Silvester. (J. Soc . 
Chem* Ind., 1912, 31, 95-96.)—Effluents derived from sewage containing waste gas 
liquor may contain thiocyanates, and in presence of thiocyanates the phenol- 
sulphonic acid method for the estimation of nitrates is not trustworthy. The zinc- 
copper couple method is recommended as the best for sewage effluents. In using 
this method it is convenient to have an approximate idea of the amount of nitrate 
present, and for this purpose the diphenylamine test serves well. To 2 c.c. of the 
effluent a few drops of the diphenylamine reagent and 10 c.c. of sulphuric acid (free 
from nitrate) are added. The intensity of the blue coloration which results enables 
the analyst to form a rough estimate of the amount of nitrate present. 

G. C. J. 

Detection of Nitrates in Presence of Nitrites. H. K. Sen and B. B. Dey. 

(Zeiisch. anorg . Ghem ., 1912, 74, 52-54.)—When nitrites are destroyed by means of 
urea, as in Piccini’s method for the detection of nitrate in presence of nitrite, small 
quantities of nitrate are invariably formed by the decomposition of nitrous acid into 
water, nitric oxide, and nitric acid. It is shown that the reaction of hydrazine 
sulphate with nitrites (Analyst, 1911, 36, 468)’ is unattended by the formation of 
even such traces of nitrate as may be detected by the diphenylamine reaction, and 
hydrazine sulphate is therefore recommended for the preliminary destruction of 
nitrite when it is wished to test for nitrate in a liquid containing nitrites. 

G. C. J. 

Note by Abstractor \—Stutzer and Goy (Analyst, 1911, 36, 524) have stated that 
the decomposition of nitrite by hydrazine sulphate is never complete. 

Estimation of Phosphoric Acid by von Lorenz's Method. H. Neubauer 
and F. Liieker. (Zeitsck. anal Ghem., 1912, 51, 161-175.)—The following procedure 
is recommended in estimating phosphoric acid by this method, the principal modi- 
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fication introduced being that acetone is employed instead of alcohol and ether for 
washing the phosphomolybdate precipitate. The reagents required are : (1) Molybdic 
acid reagent One hundred and fifty grms. of ammonium molybdate are dissolved m 
400 c.c. of boiling water, and the solution, when cold, is added gradually to a solution 
of 50 grms. of ammonium sulphate in 450 c.c. of nitric acid of sp. gr. 1*4 ; the whole 
is then diluted to a volume of 1 litre, filtered, and stored in a dark place. (2) Nitric 
acid containing sulphuric acid. Thirty c.c. of sulphuric acid of sp. gr. 1*84 are added 
to 1 litre of nitric acid of sp. gr. 1*20. (3) Nitric acid of sp. gr. 1*20. (4) A 2 per 
cent ammonium nitrate solution. (5) Neutral acetone. A quantity of from 10 to 15 
c.c. of the phosphoric acid solution under examination (for instance, the solutions 
obtained in the analysis of fertilisers for total and citric acid soluble phosphoric acid) 
is diluted to a volume of 50 c.c.; should sulphates not be present, the dilution is 
.made with the nitric acid containing sulphuric acid, otherwise with the dilute nitric 
acid. The mixture is then heated nearly to boiling, and 50 c.c. of the molybdate 
reagent are added, the whole being stirred for five minutes. After the lapse of from 
two to eighteen hours (the longer period is necessary if less than 3 mgrms. of 
phosphoric be present), the precipitate is collected in a Gooch crucible, washed with 
the 2 per cent, ammonium nitrate solution about four times, and then twice with 
acetone. The crucible is now placed for at least thirty minutes in a vessel in which 
the pressure has been reduced below 150 mm., and then weighed. The precipitate 
thus obtained contains 3*295 per cent, of phosphoric anhydride (P 2 0 5 ). It is shown 
that the acetone removes the ammonium nitrate completely from the precipitate 
and filter, and results of estimations are recorded which show that the method is 
accurate. , W. P. S. 

Determination of the Penetration of Salts in Treated Wood. ( Forest 
Service Circular , 190, U.S. Dept, of Agriculture ; through Ghent. Trade Journal, 1912, 
50, 12.)—If zinc chloride is the preservative, a representative disk of the wood is 
dipped first, for not more than ten seconds, into 1 per cent, potassium ferrocyanide, 
and then, after removal of the excess with filter paper, into 10 per cent, uranium 
acetate; it is then allowed to dry. The untreated portion will now be dark red, 
the treated portion somewhat lighter than the natural wood. The method allows 
0*2 pound per cubic foot to be detected. Copper and iron salts are determined by the 
dark-red and deep blue coloration, respectively, of the treated zone on immersion in 
potassium ferrocyanide solution; mercuric chloride by the blackening in hydrogen 
sulphide solution. O. E. M. » 

Rapid Method for Determination of Sulphur in Roasted Blende. 
C. C. Nitchie. (J. Ind. Eng . Chem. 1912, 4, 30-32.)—For determining whether a 
particular car-load of roasted blende is sufficiently roasted to be suitable for use in 
the spelter furnaces, or whether it should be returned to the kiln for additional 
roasting, a rapid method is essential. The following method is recommended as 
rapid, and sufficiently exact for the purpose. The sample is ground no more finely 
than is necessary to get a 1-grm. sample which shall be fairly representative; finer 
grinding prolongs the time necessary for the subsequent roasting of the ore. , One 
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grm. of the sample is weighed out into a boat, which is placed in a silica combustion- 
tube previously heated to 1000° C., and a current of air, freed from carbon dioxide, 
is led through the tube and through an absorption apparatus containing standard 
caustic alkali. A fume of zinc oxide, formed by reduction of zinc oxide by zinc 
sulphide, volatilisation of the zinc, and its subsequent oxidation in the air-current, 
passes through the absorption apparatus, only negligible traces being dissolved by 
the alkali solution. Experiment has shown that the roasting may be discontinued 
when this fume is no longer seen in the absorption apparatus. The only sulphur 
then remaining with the roasted ore is that combined as calcium sulphate. The 
whole of the “false” sulphur—sulphur which should have been eliminated in the 
kiln, but which remained as sulphide or sulphate of zinc or lead in the sample— 
will have passed into the absorption apparatus, mostly as sulphur dioxide with some 
trioxide. The excess of alkali hydroxide is titrated with standard acid, using phenol- 
phthalein as indicator, and the sulphur in 1 grm. of the sample is calculated from 
the alkali neutralised by the gases resulting from roasting the ore. The roasting 
process usually occupies only about six minutes. The maximum error of the method 
is —0*1 per cent, on the ore, which is quite near enough for the purpose, the 
percentage of “ false ** sulphur in roasted blende being of the order of 1 per cent. 
Without modification the method is not sufficiently exact for application to unroasted 
blende. G. G. J. 

Rapid Volumetric Method for Estimation of Free Sulphur. C. Davis and 
J. L. Foucar. (/. Soc . Ghem. Ind., 1912, 31, 100.)—The method depends on the 
quantitative conversion of the sulphur into thiocyanate by digestion with an 
alcoholic solution of sodium cyanide, and the subsequent titration of the thiocyanate. 
One grm. of the finely ground (60 mesh) spent oxide or other material is dried for an 
hour in the steam oven and then transferred, with 1*5 grm. sodium cyanide and 
50 c.c. absolute alcohol, to a 250 c.c. flask. The contents of the flask are boiled 
under a reflux condenser for two hours, and the alcohol is then completely removed 
by distillation. The residue is dissolved in 100 c.c. of hot water, and the solution, 
when cool, made up to 250 c.c. To 25 c.c. of this solution, 75 c.c. of water and 5 c.c. 
of a saturated solution of iron alum are added $nd the mixture heated, with constant 
stirring, to 95° C.,'filtered, and the filter washed until free from thiocyanate. To the 
cool filtrate, 5 c.c. of nitric acid and enough water to bring the bulk up to about 
500 c.c. are added, and the mixture is titrated with ^ silver nitrate until the red 
colour of ferric thiocyanate disappears, or excess of silver nitrate may be added, 
and the solution titrated back with ^ thiocyanate. Should the sample contain 
thiocyanate, as is most likely in the case of spent oxide, a blank test must be con¬ 
ducted, the thiocyanate being extracted with water. Test numbers obtained on 
applying the method to sulphur crystals agree well with those obtained by oxidising 
the sulphur and weighing as barium sulphate. The test numbers for spent oxides 
are from 0*3 to 0*4 per cent, lower than those obtained by oxidation of the carbon 
bisulphide extract, but the latter method includes as free sulphur the sulphur of any 
compound soluble in carbon bisulphide. 

G. 0. J. 
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Estimation of Sulphur in Illuminating’ Gas. J. Niermeyer. (/./. Gas * 
beleuchttmg , 1911, 54, 1078-1079; through Chem. Zentralbl 1912, I., 375-376.)— 
According to Dennstedfc and Ahrens, the ratio between sulphur dioxide and sulphur 
trioxide in the products of combustion of illuminating gas shows only small varia¬ 
tions : 92 to 94 per cent, of the total sulphur exists as the dioxide and 6 to 8 per 
cent, as the trioxide. On this observation the author has based a simple method for 
the estimation of sulphur, A known volume of gas is burnt, the sulphur dioxide is 
estimated in the products, the quantity of sulphur found is increased by 6 to 8 per 
cent, and calculated per cub, m. of gas. The sulphur dioxide is absorbed in iodine 
solution, to which an excess of potassium iodide has been added to reduce the volatility 
of the iodine. The glass tube of a Drehschmidt sulphur-estimation apparatus is 
used, and the thin, downwardly inclined portion of the tube is utilised as a cooler for 
the products of combustion, which are then aspirated through the washing vessel 
containing the iodine. The gas-consumption is adjusted at 70 to 80 litres per hour ; 
10 c.c. of iodine solution, 10 e.c. of 10 per cent, potassium iodide solution, a few 
drops of starch solution, and 50 e.c. of water are placed in the washing vessel, and a 
current of air is aspirated. The burner is then placed under the glass tube, and, 
when the iodine solution is decolorised, the volume of gas burnt is read off on the 
meter. The quantity of iodine used represents 1*6 mgrm. of sulphur; this is divided 
by the number of litres of gas burnt, and the result is increased by 6 per cent., giving 
mgrms. of total sulphur per litre. J. F. B. 

Estimation of Sulphur in Nitrocellulose. C. Kullgren. (Zeitsch ge$. 
Sckiess- und Sprengsioffwesen, 1912, 7, 89.)—About 0*75 grm. of the substance, 
denitrated by heating for thirty minutes on the water-bath with 10 c.c. hydrochloric 
acid, is dried in a large porcelain boat. It is then burnt in a stream of oxygen by 
the method of Barlow (J. Amer. Chem. Soc., 1904, 26,341), the sulphur being absorbed 
as sulphuric acid in water or alkali. Hydrogen peroxide is added to the solution to 
ensure conversion of any sulphur dioxide to sulphuric acid, which is then precipitated 
with barium chloride solution. The results showed satisfactory agreement. 

O. B. M. 

Estimation of Sulphuric Acid. K. K. Jarvinen. (Arm. aoad, scient. 
Fennica, 1911, Serie A.2. Nr. 16; through Chem . Zentralbl , 1912, I., 526.)—By the 
method given, about *0025 grm.-molecule of sulphuric acid is titrated with a 
maximum accuracy of 0*2 per cent. The following ions may be present: sodium, 
potassium (magnesium), ammonium, in almost unlimited quantity ; calcium, alu¬ 
minium, manganese, zinc, iron, to the extent of 4 equivalents j copper, 1; chloride, 8; 
nitrate and borate, 4 ; phosphate, 2; oxalate, 1. Strontium, lead, chromium, and 
chromate ions must be absent. The solution, containing *002 to *003 grm.-molecule 
sulphate in 40 to 50 c.c., is neutralised if necessary until about 1 to 3 equivalents 
(= 2*5 to 7*5 c.c. 2 N) hydrochloric acid are left free; 3 equivalents are only 
required if 2 of phosphoric acid or 1 of oxalic acid are present. Perric salts, 
1 to 4 equivalents, are reduced by boiling with J to 2 equivalents of hydroxylamine. 
The solution is boiled up and slowly precipitated with about 40 c.c. (1 to 5 equiv- 
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alenfcs) of hot benzidine hydrochloride solution (f + xrr SOI). The liquid is now 
evaporated to one-half, cooled, filtered, the precipitate washed with water contain¬ 
ing benzidine sulphate, transferred to the original flask, and titrated hot with 5 
sodium hydroxide free from carbon dioxide, and phenolphthalein. The result is 
usually not more than 0*1 to 0*2 per cent. high. 0. E. M. 


Rapid Method of Estimating 1 Zinc. K. Voigt. (Zeitsch. angew. Ghem ., 
1912, 25, 205-206.)—V. Hassreidter has stated (Zeitsch. angew. Chem 1911, 24, 
2471) that the author’s method (Analyst, 1912,35) is open to objection on the ground 
that zinc may be underestimated owing to the re-formation of zinc silicate in 
presence of hydrated silica. The author points to the test numbers in his earlier 
paper for proof of the accuracy of the method, and adds that many of those test 
numbers were obtained in presence of 30 to 40 times as much “ soluble n silica as zinc. 
He also points out that Hassreidter’s experiments were not conducted in accordance 
with his directions, since Hassreidter used the smallest possible excess of ammonia, 
as he wished finally to complete the analysis by titration with sodium sulphide, 
which is rendered difficult or impossible by excess of ammonia. The large excess of 
ammonia directed to be used by the author prevents the zinc passing into the 
precipitate as silicate. A still larger excess is without influence on the results, but 
serves no useful purpose (cf. Analyst, 1912, 35). G. O. J. 


APPARATUS, ETC. 


Automatic Pressure Pipette. W. Skinder. (Chem. Zeit, 1912, 
30, 166). —The apparatus shown in the illustration is useful in eases 
where it is desired to bring two solutions to the same temperature before 
they are allowed to react with one another. It consists of a hollow rod, 
D, and a mantle, G, which are joined together by means of two ground-in 
joints. A small opening is provided at a, and another at b , which passes 
through both the hollow rod and the mantle. The apparatus is filled by 
raising the rod and immersing the mantle in the fluid ; on withdrawing 
the apparatus from the fluid, it closes automatically. The hollow rod is 
then rinsed out with water, and the apparatus is placed in a vessel con¬ 
taining another fluid, and when the desired temperature is attained the 
contents of the apparatus are discharged by means of a pressure-bulb 
fitted to the upper end of D, the pressure produced raising the mantle, 
and allowing its contents to mix with the other fluid. W. P. S. 
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Device for Preventing the Bumping of Boiling Liquids. 

E. Pieszcgek. (Ghem. Zeit ., 1912, 36, 198.)—A glass tube, 6 to 8 cm. 
long and 3 to 5 mm. in diameter, is drawn to a point at one end, into 
which is then fused a length of platinum wire to serve as a handle. The 
tube is immersed with its open end downwards, in a nearly vertical 
position, in the liquid. On heating the latter, bubbles of enclosed air escape from 
the tube, and all bumping is prevented, even in the case of liquids containing barium 
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sulphate, or those covered with a layer of fatty acids. The air is never completely 
expelled from the small tube. C. A. M. 


Method of Measuring* Absolute Viscosity. H. P. Gurney. (J. Amer. 
Chem . Soc 1912, 34, 24-28.)—The desirability of expressing the viscosity of liquids 

in absolute units is urged, and the apparatus 
t figured is suggested for the purpose, for which 

otr °^f >herc the author claims extreme accuracy, simple and 

rapid manipulation, ease of working, shortness 
of time required for calibration, and the capacity 
for being used with opaque liquids and very 
small volumes. F t H is a capillary tube of 
suitable dimensions, graduated at F, G, and if, 
fixed vertically, and jacketed if necessary. 
The liquid to be tested is poured into I until 
it rises in the capillary to JET, B being open to 
the atmosphere. B being then closed, A is 
opened, and the liquid drawn up above F. 
Atmospheric pressure is then restored, and the 
time required by the liquid to fall from F to & 
11 £ is taken by means of a stop-watch. In¬ 

creased accuracy is attainable by repeating and 
averaging results. The density of the liquid 
may be obtained by any suitable method, and 
the radius of the capillary from the length and 
weight of a thread of mercury. A mathematical 





discussion of the results obtainable follows, 
from which the author deduces a very simple 
expression for the calculation of the viscosity. 
Thus, for a capillary tube of 1 metre in length, 
and bore of radius 0-03475 cm., of which the 
distance from F to G is 57*08 cm., and from 
G to 1 2T37 cm., 

ja=0*00247yT, 


where y = the density of the liquid, and T = the time of flow from F to G in 
seconds, the radius of the dish I being 4*4 cm, H. F. E. H. 


M Luminator ” Treatment of Water. H. B. Lake. (J. Soc. Chem . Ind., 
1912, 31, 57.)—It has been claimed (J. Soc. Chem . Ind., 1910, 30, 933) that the 
passage of a hard water over aluminium plates reduces its temporary hardness, and 
causes the deposit of its mineral matter, on boiling, as a sludge and not as a scale; the 
apparatus should be arranged north and south, exposed to direct light, and be given 
a weekly rest. The author has submitted water passed through either an aluminium 
chute or an aluminium tube, under the conditions stated, to soap-tests for total and 
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permanent hardness, and to mineral analysis, comparing the residues obtained by 
evaporation of treated and untreated water. The differences were small. With one 
of the two waters treated there appeared to be a tendency towards the conversion of 
calcium salts from permanent to temporary hardness; with the other this was 
reversed. The treatment was without effect on the conversion of carbonates of lime 
and magnesia to sulphates, in hard water, by aluminium sulphate. 0. E. M. 


GOVERNMENT REPORT. 

Report to the Local Government Board on Analyses and Methods of 
Detection of Certain Proprietary Substances sold as Preservatives for 
Milk, Cream, etc. G. Monier-Williams. (Food Reports, 1912, No. 17, 1-7.)— A 
new preservative, sold under the name of “ mystin,” for preserving milk and cream, 
has recently been advertised as possessing the advantage that its presence cannot be 
detected by analysis. An analysis of the preparation showed that it had the 
following composition : Sodium nitrate, 9*85; formaldehyde, 030; water, 89*85 per 
cent.; the smell of the preparation indicated the presence of some essential oil, 
probably peppermint oil. The directions given prescribe the addition of 3 ounces of 
the preparation to 17 imperial gallons of milk. It was found that milk treated with 
this proportion of 44 mystin ” failed to give the Hehner reaction for formaldehyde. 
This action of the nitrite in inhibiting the reaction appears to be due to the action of 
the nitrous acid with the tryptophane which is present among the products of hydro¬ 
lysis of casein, rendering the tryptophane incapable of condensing with formaldehyde. 
If, however, the nitrous acid in the acidified milk be destroyed by some such 
substance as urea, the milk treated with “ mystin ” readily yields a coloration with 
Hehner’s test. Five c.c. of the milk should be treated with 0*05 grm. of urea and 
1 c.c. of | sulphuric acid, the mixture heated for two minutes in a boiling water-bath, 
then cooled, and tested in the usual way. The quantity of formaldehyde may be 
estimated by the method described by Shrewsbury and Knapp (Analyst, 1909, 
34, 12), after the milk has been treated with urea. In view of the possibility that 
44 mystin ” may have already come into extensive use among milk vendors, it would 
appear to be advisable to include the Griess-Ilosvay test for nitrites among the 
routine tests applied to milk and cream samples; milk containing “ mystin ” gives a 
pink coloration almost immediately with this test, and if a positive reaction is 
obtained, formaldehyde should be looked for by the method given above. It is 
pointed out that a quart of milk (treated with the proportion of 44 mystin” directed) 
would contain 2 grains of sodium nitrite, which is the maximum pharmacopoeial dose 
of this salt. Sodium nitrite is a dangerous drug, with a powerful action on the 
heart, and the risk of using any preparation containing a comparatively large amount 
of sodium nitrite is universally recognised. 

Reference is made to certain other preservatives for milk, cream, and margarine, 
to which the attention of the Board has recently been drawn. One of these, sold 
under the name of 44 accoine,” consisted of an aqueous solution containing 13*97 per 
cent, of sodium benzoate, and 1*94 per cent, of sodium carbonate. It is claimed also 
for this preparation that it cannot be detected by analysis, but the presence of 
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benzoic acid in milk and cream may be detected by the test described by Richmond 
{Analyst, 1907, 32, 151). Another substance, sold as a preservative for margarine, 
was found to consist almost entirely of sodium fluoride, whilst a cream preservative 
examined consisted of a mixture of sodium meta-bisulphite and sodium sulphate. 

W. P. S. 


4 ? $ # 

REVIEWS. 

Pood and Drugs. Yon. I.: The Analysis of Pood and Drugs. By E. J, Parry, 
B.Sc. (Lond.), P.I.C. 1911. Pp. 715. London: Scott, Greenwood and Son. 
Price 21s. net. 

The number of English textbooks on the analysis of foods and drugs is so limited 
that the appearance of a fresh claimant for space on our shelves need not, perhaps, 
excite surprise. The time has come, however, when single works covering such a 
wide range cannot be written by one individual from his own personal experience 
and knowledge, and the place of such encyclopaedic enterprises as this must soon be 
taken by monographs on special subjects, or groups of subjects, by those who have 
made them their life’s study. 

The volume before us necessarily resembles in many points its predecessors, but, 
without any increase in bulk, it probably exceeds in range any of its rivals, owing 
-chiefly to the omission of matters of historical and theoretical interest and of 
descriptions of apparatus, and, perhaps still more, to the inclusion of only “live” 
methods of analysis. 

The book is written with a strict eye to utility, and if for the sake of brevity 
and convenience the style has suffered, something may be forgiven. 

It is divided into two parts containing twelve chapters. Part I. treats of Pood 
and Drinks, beginning with Tea, Coffee, and Cocoa, and ending with a chapter by 
Professor Greenish, on what is somewhat unhappily called “ Microscopical Analysis,” 
in which the apparatus, reagents, and general methods for preparing substances for 
microscopical examination are dealt with shortly and clearly. All the ordinary foods 
are referred to, and, in addition, some articles about which most of the general text¬ 
books have little or nothing to say—e.y., Macaroni and Italian pastes, meat extracts, 
and flesh foods, with a section on the properties of ptomaines, and the methods 
employed for their detection. 

Part II. is devoted to Drugs, and is in some ways the most valuable part of the 
book, inasmuch as a great deal of information, which has hitherto only been available 
in isolated papers scattered through various journals, is here brought together for 
the first time. In addition to this, much of the ground covered comes within what 
may be considered as Mr. Parry’s own special province, on which he is able to give 
authoritative and first-hand information. In the five chapters into which it is divided, 
the author adopts a system of classification which is novel, and though not without 
advantages is not, in our opinion, very logical or convenient, as it herds together the 
most unlike substances, and at the same time separates the preparations from the 
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substances from which they are made. The first of these chapters is a perfect 
Noah’s ark, for in it we find crude drugs—other than those containing active principles 
capable of estimation—gums, balsams, and resins cheek by jowl with roots, such as 
liquorice and male fern, animal derivatives such as musk and pepsin, organic 
preparations such as spirit of nitrous ether and the tinctures, liquors, and spirits of 
he Pharmacopoeia, some of the substances from which these latter are derived 
being found in this and some in the nest chapter. 

Subsequent chapters deal with “Drugs containing Alkaloids, etc.,” “The 
Essential Oils of the British Pharmacopoeia,” “ The Eixed Oils, Eats, and Waxes of 
the British Pharmacopoeia,” “The Chemicals of the Pharmacopoeia.” In the case 
of the latter more than one-third of the space is taken up with the tests for arsenic 
and lead. The only chemicals treated at any length are saccharin, salicylic acid, 
camphor, and chloroform, the rest being dealt with in tabular form, the melting-point, 
boiling-point, solubility, and limits for arsenic and lead, being usually given, with a 
statement, in some cases, of the likely adulterants. Practically, the tables are an 
abstract of the British Pharmacopoeia descriptions and requirements, with occasional 
criticisms. The most valuable portions of the second part of the book are the 
chapters on the drugs containing alkaloids and on the essential oils, which are 
commendably full and embody much of the author’s personal experience. 

While the work as a whole maybe highly commended, it suffers considerably 
from haste in production and insufficient revision. The wording is, as a rule, clear 
and concise, but in the matter of style leaves a good deal to be desired. 

In the case of the chapters dealing with foods, uniformity of treatment, especially 
as regards the headings of the paragraphs, might have been carried a good deal 
further, and a more systematic division of the chapters into sections and subsections, 
with appropriate headlines would have made for ease of reference, and would have 
prevented the author from omitting some by no means,unimportant matters. The 
articles on individual foods are certainly broken up into paragraphs with descriptive 
headings, but the plan adopted differs in the case of almost all of them—for instance, 
under cheese we find “ the adulteration of cheese,” under tea “ the adulterants of 
tea,” but under butter and milk no corresponding headline appears, although there is 
“calculation of adulteration” in the case of milk. The difficult question of food 
standards is not very satisfactorily dealt with, for the word in this sense does not 
occur in the index, and although well-selected tables of analytical data are given for 
the articles dealt with, and definite suggestions are frequently made as to the basis 
on which to calculate the percentage of adulteration, it is necessary in many cases to 
read the whole article through in order to find it. In other parts of the book the 
word “standard” is somewhat loosely used, as in one place it is applied to the 
definitions and descriptions of substances given in the British Pharmacopoeia, while 
in-another, a table showing the range of variation of the analytical constants of the 
British Pharmacopoeia tinctures is headed “ Standards for Tinctures,” etc. A more 
important point is the omission to refer, except in one or two instances, to the numerous 
standards and definitions of articles of food drawn up by the United States Department 
of Agriculture, which, though not binding in this country and by no means univers¬ 
ally accepted here, nevertheless carry a good deal of weight. Certain other omissions 
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should also be mentioned here. No reference is made to the reports issued by the 
Loeal Government Board on Vinegar (1908), on Baking Powders, and on the Bleaching 
of Flour (1911). (As these were issued about a year ago there is some excuse for them 
not appearing, although the book as a whole has been brought very well up to date.) 
The Report of the Departmental Committee on Preservatives and Colouring matters 
only receives a passing mention. In connection with the analytical methods, there 
are a few similar omissions of processes to which reference might reasonably be 
expected, but they must be regarded, in the case of a book of such wide range, rather 
as departures from the ideal than as serious blemishes. 

There are also a number of printer’s errors which a more careful revision would 
have avoided. Fortunately, most of them do not alter the sense— e.g., “ Hanwill ” 
for u Hamill,” “ Avi-Lallement ” for “ Ave-Lallement,” “ Badouin ” for “ Baudouin,” 
“ Capsicum fastigatum ” and “ C. putescens ” instead of “ fastigiatum ” and “ frutes- 
cens ” More unfortunate is the reference to the rotation of “1 mg. of quartz.” 
The definition of specific rotation has also suffered in some way at the printer’s 
hands—in fact, the whole of the section dealing with the Polarimeter is hardly up to 
the author’s usual standard of lucidity. 

Speaking generally, and it is impossible to criticise in detail a book which is 
almost an encyclopaedia, the work of compilation has been excellently done, the 
selection of methods and of tables of analysis—always a difficult task—has been most 
judicious, very few obsolete processes are included, and the best, as well as the 
newest, work is referred to. The microscopical examination of the vegetable foods 
and drugs is dealt with briefly but clearly, and in a really useful manner; the illus¬ 
trations are clear, and will be as helpful as illustrations in the absence of actual 
specimens are ever likely to be. Mr. Parry is to be congratulated on having so 
satisfactorily accomplished such a colossal task. C. H. Cribb. 

Food and Drugs. By E. J. Parry, B.Sc. (Lond.), P.I.G. 'Vol. ii.: The Sale of 
Food and Drugs Acts, 1875-1907. Pp. 181. London : Scott, Greenwood 
and Son. 1911. Price 7s. 6d. net. 

In view of the existence of other recently published works, Mr. Parry’s task in 
dealing with the Sale of Food and Drugs Acts from a legal standpoint cannot have 
been easy. But he has wisely endeavoured to break fresh ground by giving the 
reader the benefit of his personal views on many points, and several of his suggestions 
and submissions have both originality and force. Especially good are Mr. Parry’s 
observations on the British Pharmacopoeia in relation to the Sale of Food and Drugs 
Acts. For the purpose of this discussion the drugs of the B.P. are classified 
in five groups, and the effect of High Court decisions in such cases as Hudson v. 
Bridge is stated with admirable clearness and accuracy. Cogent arguments are 
adduced in support of the contention that convictions under the Sale of Food and 
Drugs Acts for the sale of distilled water containing traces of impurities are wrong, 
on the ground that distilled water is not a drug. Mr. Parry thinks that any 
conviction for the sale of golden syrup containing glucose would be upheld by 
the High Court; that there need be no soda in a “ whisky and soda ” sold at a 
refreshment bar; and that if a sample of pills, tablets, or capsules, be taken by an 
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inspector under the Sale of Food and Drugs Acts, it is necessary, under the decisions 
in the cases of Mason v. Cowdary and Smith v. Savage, that each pill, tablet, or 
capsule be divided into three parts. These and other personal opinions are always 
interesting, and, even if erroneous, add to the value of the work. The ordinary 
lawyer is too cautious thus to volunteer his views. 

It is interesting to note that Mr. Parry is among those who hold that the 
Public Health (Regulations as to Food) Act, 1907, clothes the Local G-overnment 
Board with wide powers to make binding regulations and “ standards ” with respect 
to articles of food, to prohibit preservatives, and so forth. Over eight pages in the 
body of the work are occupied by the test of the regulations of the Institute of 
Chemistry for the analytical qualification. 

The author makes a good point, which is not perhaps universally understood— 
namely, that a private purchaser desiring to act as a prosecutor under the Sale of 
Food and Drugs Acts can rely on the evidence of any analyst, and need not 
necessarily make use of the power given him by Section 12 of the Act of 1875 to have 
his sample analysed by the public analyst for the district. Mr. Parry includes in 
this book six specimen certificates, against which he suggests no technical objection 
could be sustained. This is probably true; but the specimen certificate for diluted 
spirits is needlessly involved, and would convey singularly little meaning to an 
ordinary bench of magistrates. Much better, surely, is the form of certificate 
adopted by several well-known public analysts as follows : 
parts as under: 

Whisk^, 25 degrees under proof . 78 

Added water ... .. 22 

100 

“This opinion is based on the fact that the sample was 41*5 degrees under proof. To 
whisky of 25 degrees under proof, the above-mentioned proportion of water must be added to 
reduce it to 41 *5 degrees under proof. Genuine whisky should not be more than 25 degrees 
under proof.” 

Mr. Parry states that any person desiring to appeal to the High Court by way of 
special case “must apply for a case to be stated within three days of the Justice’s 
decision.” This is not so. He must apply within seven days, and the case must be 
stated within three months. And surely some sort of information ought to have 
been given as to the formal steps which have to be taken in lodging such an appeal. 
Another unsatisfactory statement is that where proceedings are taken under the 
Merchandise Marks Act “it is sometimes necessary to institute proceedings in the 
High Court, as in the case of limited companies.” Is it ever necessary to institute 
proceedings in the High Court except in the case of a limited company refusing to be 
dealt with summarily ? 

The index is a little scanty, and the editing of the work slovenly in the extreme* 
Bes ipse loquitur sets the teeth on edge. The date of the last edition of the British 
Pharmacopoeia is twice given as 1908. The case of Parker v. Alder, reported in Law 
Reports, 1899 (1 Q. B., 20) is twice cited as Parker v. Adler (1 Q. B., 20) 1898. The 
case of Fortune v. Hanson is quoted at p. 44, but the only reference there given is 
“ (1 Q. B., 202).” Such a reference is of course utterly valueless without a reference 
to the year in which the report appeared. At p. 5 the year comes first in each 
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reference to volumes of the Law Reports; in the whole of the rest of the book this 
proper and sensible practice does not obtain. Mr. Parry has made remarkably little 
use of the ordinary typographical resources which can be made of such assistance in 
legal textbooks—a fact which detracts enormously from the practical value of the 
work. There are few subheadings and little variation in the fount of type used. 
Thus, at p. 79, under Section 18 of the Sale of Pood and Drugs Act, 1875, is set out 
the schedule giving the form for the analyst’s certificate. This is printed in exactly 
the same way as Mr. Parry’s comments (which follow it), and there is nothing 
to indicate where the schedule ends. Indeed, no one who was not already familiar 
with the schedule would know whether the last sentence in the schedule is statutory 
or whether it is an observation on the part of Mr. Parry. In one instance, however, 
there is too much variation. The prefatory words to Acts of Parliament (Be it 
enacted . . . etc.) are printed sometimes in ordinary type and sometimes in heavy 
black type, without any apparent reason for the distinction. Many proper names 
are misspelt, Macfadden, Londsdale, Meddlings, and Hillard being examples. There 
is an irritating absence of uniformity in the references to the reports of the Inspectors 
of Pood to the Local Government Board, and at p. 11, dealing with the same subject, 
Mr. Parry writes of these recommendations by the Local Government Board 
committees The Pharmacy Act of 1868 is wrongly cited as the Sale of Poisons and 
Pharmacy Act, 1868. In the most recent edition of another text-book this unfortunate 
statute was cited as the Sale of Provisions and Pharmacy Act, 1868. 

On the whole it may be said that while this second volume contains much that 
is sound, original, and interesting, it bears evidence hi careless preparation, and is 
hardly likely to be regarded by those who have to conduct cases under the Sale of 
Pood and Drugs Acts, as a book to be taken into the Police Court as a matter of 
course. R* A. Robinson. 

Mile and the Public Health. W. G. Savage, B.Sc., M.D.* Macmillan and Co„ 
Ltd., London. 1912. Pp. xviii-f 459. PricelOs.net. 

The author in. his preface states that this volume is entirely concerned with 
milk in its relationship to the general health of the community. In Part I. he makes 
an endeavour to give a summary of our scientific knowledge, and of the facts with 
which the patient labours of many investigators have endowed us, as to the bacterial 
contamination of milk and its relationship to disease; in Part II. the practical 
bacteriological examination of milk is described in some detail, while in Part III. the 
administrative side of the subject is dealt with. 

It is recognised that our present knowledge of the subject is far from complete, 
and though great strides have been made within a very few years, the chief fault of 
the book is the failure to grasp the fact that great advances in the technical handling 
of milk have also taken place in recent years; for instance, the question of preserva¬ 
tives is discussed quite fully, and tests are given for the leading substances that have 
been used; yet, although he has been obliged to go back to 1899 for any statistics as 
to their prevalence, the author has not realised that their use in milk has practically 
ceased, owing to the realisation by the technical man of the fact that it is better, and 
even cheaper, to keep milk by refrigerating than by drugs. The question of refrigera- 
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tion is dismissed in less than a page, and no mention whatever is made of the small 
refrigerating plants designed speeally for use with milk which are now so generally 
employed ; there are also other reforms taking place from within the dairy industry- 
—such as the extending use of an efficient pattern of milk churn and the provision 
of washing accommodation—which the author ignores. 

Apart from the want of technical knowledge, and an equally excusable weakness 
in some of the chemical portions, the author has presented an excellent resume of 
our present knowledge. The practical bacteriplogical section is less satisfactory, not 
through any shortcoming of the author, except possibly that he is too anxious to give 
all the information, and is, therefore, not sufficiently dogmatic. This will best be- 
illustrated by a criticism of the detection of B* coli and allied organisms; the method 
is, broadly, MacConkey's, as the milk is added to lactose bile salt broth, and if acid 
and gas fermentation is produced, the solution is plated out on lactose bile salt 
neutral red agar (not MacGonkey’s most recent formula), which is preferred to the 
other media which have been proposed. What the characters of B . coli are is not 
strictly defined, though it would appear that the author considers as this all organisms 
which grow as red colonies on the bile salt lactose neutral red agar, and which do- 
not liquefy gelatine, which give acid and clot in milk, ferment lactose, and which 
produce indol; whether even the indol production is essential is doubtful, as it is 
stated that the relative significance of the strains that produce indol, and tbosfr 
which do not, has yet to be accurately determined. It is true that the differentiation 
of the various species by the fermentation of sugars is discussed very fully, but the- 
final words of this discussion are “the practical value of these tests has yet to be 
demonstrated.” 

It would have been far better, from a practical point of view, had the author- 
selected a particular technique, described it in detail, and said, autocratically, the- 
particular organisms identified by this method may be considered for practical- 
purposes as jB. coli; it is important to describe the method fully, as modifications, 
in detail often produce large differences in the result ; thus, while it is mentioned 
that better tests for indol are now available, no mention whatever of the ^-methyl- 
aminobenzaldehyde method is given, though this is very, much more sensitive and 
reliable than the old nitrite method. 

In conclusion, this book is written by a bacteriologist for bacteriologists, and for* 
the trained man who can use it with discrimination the work is full of valuable 
information; but the analyst whose knowledge of bacteriology is not extensive had 
better leave it alone. H. Droop Eichmond. 

Chadx, Ciments, PlItres. By E. Leduc and G. Chenu. (Manuels Pratiques 
d ? Analyses Chimiques), Paris and Liege. Ch. Beranger. 1912. Price 6 francs. 

This little volume forms one of a series designed for the use of public analysts, 
and deals with the chemical, physical, and mechanical methods of controlling the 
quality of lime, cement, and plaster. The analytical methods described are almost 
all familiar, and little notice is taken of recent improvements in cement analysis, but 
the directions are clearly given and would in most cases lead to satisfactory results- 
Exception may, however, be taken to certain points. It is unfortunate that the* 
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misleading sugar test for “ free lime 55 should be retained, it having long been known 
that the proportion of lime extracted from a cement by means of a sugar solution 
has no practical or theoretical significance. The methods proposed for the detection 
of blast-furnace slag in Portland cement are also unsatisfactory, the separation by 
means of methylene iodide being only applicable to coarsely-ground cements, and 
failing almost completely with the modern very finely ground product. Fresenius' 
method, based on the difference of reducing power towards permanganate, is not 
mentioned. Some confusion may be caused by the use in one place of Michaelis’ 
“ hydraulic modulus,” and in another of a “ hydraulic index ” which is the reciprocal 
of the former, and this confusion is increased by <£ inferieur ” being printed instead of 
“ superieur ” at the foot of p. 95. The methods of making the usual tests of fineness, 
constancy of volume, tensile strength, permeability, etc., are clearly described and 
illustrated, the authors generally following Le Chatelier, and there are some useful 
tables of results obtained from cements of French manufacture. The appendix 
contains a full account of the French specifications for various classes of material, as 
well as those relating to Portland cement laid down by the Governments of Prussia, 
Egypt, Argentine, and Switzerland, and the American Society for Testing Materials, 
but the British Standard Specification is not included. 

The book should be useful to French public analysts, and to others who have 
frequent occasion to examine products of French manufacture. C. H. Desce. 


•f? *§• 

INSTITUTE OF CHEMISTRY. 

The Thirty-fourth Annual General Meeting of the Institute of Chemistry was held 
on March 1 at 30, Bloomsbury Square, Dr. George Beilby, F.R.S., the President, 
occupying the chair. 

After the routine business had been transacted, the Retiring President 
delivered his address. He showed that, during his period of office (1909-1912), the 
Institute had increased By 102 members and 86 students, while the number of 
candidates for examination during the same period had increased by about twenty. 
The scheme for raising a fund for new buildings for the Institute had made 
substantial progress, and had reached the sum of over £8,500 of the £15,000 
considered necessary for the erection of a simple but dignified building suitable for 
carrying on the work of the Institute. Speaking of the prospects of the profession 
of chemistry, he believed that there was plenty of room for men of the right stamp, 
both in educational" and industrial work. The Institute had been able to secure 
appointments for many young members of the profession, and, indeed, lately it had 
been difficult to find candidates for appointments offering quite good commencing 
salaries and fair prospects. Touching on the difficulties which confront public 
analysts and private practitioners, he referred to the attempts made on the part 
of certain local authorities to lower the status of the professional chemist by offering 
appointments at ridiculous remuneration. The Institute had decided to take a new 
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and somewhat drastic step by issuing a notice (Analyst, 1912, 119) to Fellows and 
Associates, advising them not to apply for appointments advertised by the Metro¬ 
politan boroughs of Lambeth and Wandsworth, both of which at the present time 
seek to appoint a public analyst who will be required to provide a laboratory, duly 
equipped, and a deputy, and to examine possibly as many as 2,000 samples, for 
£500 per annum; while the County of Antrim seek to appoint a public analyst to 
examine an indefinite number of samples—almost certainly over 800 a year—at a 
salary of £150. The more enlightened municipal bodies realise that the proper 
administration of important Statutes, such as the Sale of Food and Drugs Act, 
cannot be expected unless they succeed in attracting to their appointments men 
of competence and integrity, and, moreover, men who can hold their own as 
responsible representative officers of their authorities. The Act is as much a Statute 
against fraud as in the interests of public health, and it must be clearly understood 
that the public analyst is in no way subject to the control of the Medical Officer of 
Health. It was a false notion that medical men were capable of controlling chemical 
, laboratories. Very few of them possessed anything approaching a competent know¬ 
ledge of chemistry in any one of its branches, and it was astonishing to find 
Government authorities in some of our overseas dominions requiring doctors of 
medicine to supervise qualified professional chemists engaged in laboratories mainly 
devoted to the analysis of metals and ores. De. Beilby referred to important- 
changes which were being made in educational appointments, particularly the 
Chairs of Chemistry at the Royal College of Science, Dublin, Oxford University, and 
University College, London, indicating how men who had achieved great things 
were making way for the younger generation of chemists, to whom we look to 
maintain the honour of the British school of chemistry, to which their predecessors 
had contributed so much. During the past year the Council had inaugurated a new 
scheme of leetures, mainly intended to help registered students and the younger 
members, such lectures being given by acknowledged experts in various branches, 
a^nd illustrating the actual work of practice as distinct from purely academic 
, training. * 

A ballot having been taken, Dr. George Beilby, F.R.S., Professor Percy F. 
Frankland, FJt'S., .Mr. David Howard, and Sir William Tilden, F.R.S., were 
'declared elected as censors. 

The following were elected officers and Council: 

> President —Raphael Meldola, D.Sc., LL.D., F.R.S. 

Vice-Presidents *—George Thomas Beilby, LL.D., F.R.S.; Frank Clowes, D.Sc.; 
George McGowan, PLD.; Sir Alexander Pedler, C.I.E., F.R.S.; John Millar 
Thomson, LL.D., F.R.S/; -Sir William Augustas Tilden, D.Sc., LL.D., F.R.S. 

Eon . Treasurer .—Alfred Gordon Salamon, A.R.S.M. 

Members of Council.— Francis William Frederick Arnaud; Edward John Bevan; 
Bertram Blount; Arthur George Bloxam; James Connah, B.Sc.; William Salvador 
Gurphey; Cyril Dickinson, B.Sc.; James Johnston Dobbie, PhJX, LL.D., F.R.S.; 



164 


INSTITUTE OF CHEMISTRY 


William Porter Dreaper; Martin Onslow Forster, D.Sc., F.B.S.; John Alfred 
Foster; Sir Bichard Garton; Frank William Harbord, A.R.S.M.; Otto Hehner; 
Gordon Wickham Monier-Williams, B.A., Ph.D.; W 7 illiam Henry Perkin, LL.D^ 
Ph.D., F.B.S.; Thomas Slater Price, D.Se., PfcuD.; Charles Proctor; Sir Boverton 
Redwood, Bart., D.Sc.; Henry Droop Richmond; Clarence Arthur Seyler, B.Sc.; 
Alfred Smetham ; Thomas Stenhouse, jun., B.Sc., A.R.S.M.; Oliver Trigger; 
Edward William Yoelcker, A.R.S.M.; John White; Sydney Young, D.Sc., F.R.S. 
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THE ANALYST. 


OBITUARY. 

ARTHUR EDWARD EKINS, J.P., F.LC. 

Abthub Edwaed EejDsS, whose death on March 12 was briefly recorded in our last 
number, was one of the early members of the Society of Public Analysts, He was 
the son of a farmer in the Een country, was born in the Isle of Ely in 1852, and 
educated at St. Ives Grammar School and at Melbourn, Cambridge. He was 
originally trained for pharmacy, and in 1876 established a pharmaceutical business 
at St. Albans. In conjunction with this he carried on an analytical practice, chiefly 
in connection with agricultural matters, as Analyst to the Herts Agricultural Society. 
On the death of Charles Heisch, the County Analyst, in 1892, Mr. Ekins was 
appointed Public Analyst for the County under the Sale of Food and Drugs Act, 
shortly after which he retired from his pharmacy in order to devote himself more 
fully to his professional duties, as well as to the municipal work of the Corporation 
of St. Albans, in which he had always taken an active part. He occupied the 
position of Mayor of the City in the year of King Edward’s Coronation, and it is 
recorded that during his mayoralty he attended in his official capacity no fewer than 
600 meetings. 

In addition to working constantly on the various committees of the Corporation 
(including the Library Committee, the Assessment Committee, and the Pensions 
Committee), he laboured assiduously as a Magistrate, Poor Law Guardian, Overseer, 
Churchwarden, and Manager and Treasurer of the local Christ Church School. He 
also held the position of Chairman of the local County Council School Managers, of 
the Joint Committee of the Sisters’ Hospital and of the St. Albans Building Society. 
He took a prominent part in the masonic life of the county, in which he held honours 
as a Provincial Grand Officer. 

All these forms of civic and social activity left him but little time for active con¬ 
tribution to the advancement of chemical knowledge by original work, but he did his 
work as County Analyst conscientiously and effectively, his duties extending to the 
annual examination of a considerable number of water samples and sewage farm 
effluents, in addition to his routine work under the Sale of Food and Drugs Act. It 
was very rarely that Mr. Ekins missed his attendance at the monthly meetings of the 
Society of Public Analysts or at the social gatherings connected with them. He 
served the Society not only as a member of Council, but as Vice-President, in which 
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capacities his assiduous attendance at both Council and Committee meetings was 
rendered the more useful by reason of the sound judgment and business ability which 
he always brought to bear on the matters under discussion. He had, moreover, a 
high sense of professional honour, which gained for him the respect and esteem of 
his colleagues, while his geniality and kindheartedness equally won their personal 
affection. 

Bernard Dyer. 


JOHN PATTINSON, J.P., F.I.C. 

John Pattinson was bom at Alston, in Cumberland, on February 13, 1828. His 
schooldays were spent in his native town, and, as a youth, he was brought to 
Newcastle by his distant relative Hugh Lee Pattinson, well known as the inventor 
of the Pattinson process for desilverising lead. Hugh Lee Pattinson was a proprietor 
of the Felling Chemical Works, and there John Pattinson received his early chemical 
training. He remained there for ten years, and then went to Middlesbrough, under 
another north-country leader of industry, Isaac Lowthian BelL He thus obtained 
a first-hand knowledge of the processes involved in the alkali manufacture, and in 
the iron and steel manufacture of the tima In 1858 he returned to Newcastle, and 
took over the practice of analytical and consulting chemist of William Crowder, in 
the Side, out of which the present firm of J. and H. S. Pattinson has developed. 
In 1868, along with other devotees of chemical science in the town and district, he 
took part in the foundation of the Newcastle Chemical Society; he was treasurer of 
that Society until the date of its absorption into the Society of Chemical Industry in 
1882, president in 1874-5, and contributed to it papers on the determination of peroxide 
of manganese, on the quality of the small coal used on the Tyne, on the determination 
of arsenic in copper, and on other subjects. When the British Association met in 
Newcastle in 1863, he read a paper on the pyrites used on the Tyne. His practice 
dealt largely with iron and manganese ores, and in 1879 he read a paper (J. Chem. 
Soc., 1879, 365) on the determination of manganese, describing a volumetric method 
which, with slight modifications (described in J . Soc . Chem . Lid,, 1891,10,333), is still 
widely used, and is probably the most accurate method known. Several other 
papers and notes appear under his name, alone, or in association with his son the 
late Dr. H. S. Pattinson or with Dr. Dunn, in the Society of Chemical Industry’s 
Journal . He was one of the earliest of Public Analysts; he was appointed Gas and 
Water Examiner for Newcastle in 1863 or earlier, Food Analyst in 1871, and later 
became, under the Food and Drugs Acts, Public Analyst for the town, for the county 
of Northumberland, and for other boroughs in the district. He had been a Vice- 
President of the Chemical Society, and Vice-President of this Society; was an 
original Fellow of the Institute of Chemistry, which he had served as member of 
Council and as Censor; and an original member of the Iron and Steel Institute. He 
was an enthusiastic musician, was a Vice-President of the Newcastle Literary 
and Philosophical Society, a justice of the peace, and greatly interested in social and 
philanthropic matters. He kept up all his interests, professional and other, to the 
last; and after only a few days’ illness he died on March 2S last. J. T. Dunn. 



OBITtTAEY : EDWARD DIYERS 


167 


EDWAED DIVERS, M.D., F.I.C., F.R.S. 

Edwabd Divebs was bom in London in 1837, and was educated at the Gity of 
London School. He subsequently studied chemistry under Professor A. W. 
Hofmann at the Old College of Chemistry, Oxford Street, and in 1866 he graduated 
as M.D., at Queen’s College, Galway. He was in private practice until 1873, when, 
v at the invitation of the Japanese Government, he, with other Englishmen, went to 
that country to establish a College of Engineering. This College ultimately became 
part of the Imperial University, and Divers was appointed Professor of Chemistry. 
In 1886 he retired, and was made Emeritus Professor; he received the second class 
of the order of the “ Sacred Mirror,” and the third class of the order of the 
“ Eising Sun.” 

On his return to England he at once took an active part in the affairs of the 
Chemical Society and the Society of Chemical Industry. In 1893 he was elected a 
Fellow of the Royal Society. 

The name of Divers will always be associated with the subject of the oxides of 
nitrogen and sulphur, and with hyponitrites, of which he was the discoverer. In 
conjunction with Shimose, he was the first to show that when tellurium monoxide 
is heated in hydrochloric acid gas, it is converted into tellurium dichloride. 

Divers will be missed by a wide circle of friends, for his charming personality, 
kindliness, and urbane manners endeared him to many. 

He died on April 8« 


$ ^ 5 ? 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The Monthly Meeting of the Society was held on Wednesday evening, April 3, in 
the Chemical Society’s Eooms, Burlington House. The President, Mr. L. Archbutt, 
F.I.C., occupied the chair. 

The minutes of the previous Ordinary Meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. L. 
Goodban, A.I.C., and R. F. Easton were read for the second time, and certificates 
in favour of Messrs. Harold Thomas Cranfield, Assistant Lecturer in Chemistry and 
Assistant Analyst at the Midland Agricultural and Dairy College, Kingston, Derby; 
Ernest Gabriel Jones, M.Sc. (Victoria and Liverpool), F.I.C., City Laboratories, 
36, Dansie Street, Liverpool, Deputy Public Analyst and Deputy Agricultural 
Analyst for the City of Liverpool; and William Henry Roberts, M.Sc. (Victoria and 
Liverpool), F.I.C., City Laboratories, 36, Dansie Street, Liverpool, Public Analyst 
for the City of Liverpool, and the County Boroughs of Blackburn, Preston, Bootle, 
and Barrow-in-Furness, Official Agricultural Analyst for the City of Liverpool and 
Borough of Bootle, were read for the first time* 
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Messrs. M. E. Balston, M.A., H. A. Gaulkin, B.Sc., F.I.C., and C. R. Wilkins, 
B.Se., were elected members of the Society. 

The following papers were read: “ The Separation of Arsenic from Antimony,” 
by Stanley W. Collins, B.Sc., E.I.C.; “ The Estimation of Ferric Iron in Presence of 
Certain Organic Substances,” by John Theodore Hewitt, M.A., D.Sc., Ph.D., F.R.S., 
and Gladys Ruby Mann; “ The Relation of the Kirschner and Polenske Values in 
Margarines containing Oocoanut or Palm Kernel Oils,” by E. Richards Bolton, 
H. Droop Richmond, F.I.C., and Cecil Revis; “ Note on the Milk of a Small Herd/* 
by Edward Russell, B.Sc., F.I.C.; and “A Convenient Apparatus for Obtaining an 
Average Sample of Gas and for Regulating the Flow of a Gas into an Evacuated 
Vessel,” by Frank Sturdy Sinnatt. 


42* 42* 42* IL 

~ T ^7 HP +4? 

THE SOURING OF MILK. 

By BL DROOP RICHMOND, F.I.C., and HORACE C. HUISH. 

(Bead at the Meeting , February 7,1912.) 

Part I. —Method used. 

The rate of souring of milk is determined by a series of acidity estimations at 
intervals, and depends on the difference in the acidity at a given interval from that 
at the commencement; as milk is a substance in which the concentration of the 
hydrogen ions is low, the end reaction with the most convenient indicator—phenol- 
phthalein— is not very sharp. We have taken the point of neutralisation to 
correspond with the appearance of a faint pink colour, but we find that under 
varying conditions of light, and to the eyes of different operators, there is an 
appreciable variation in the end-point; between two or more experienced operators 
who have learned to appreciate the point at which a very faint pink colour appears 
there may be a difference of as much as 2°, and this difference may increase 
sometimes up to 5° with operators of less experience. Even the same operator 
does not always make very concordant duplicate determinations if the con¬ 
ditions differ. 

Even using a blank, we do not find that the accuracy of the determination is 
greatly increased, and we have experimented in several directions with a view 
of increasing the accuracy of this determination. By colouring the milk faintly 
green (the colour complementary to pink), it was found that the accuracy was 
slightly, though not very markedly, increased, especially if a green-tinted blank 
were used; but after a prolonged experience of this method we came to the con¬ 
clusion that it was wrong in principle to try and work from a colour, but that the 
best method would be to endeavour to work to the appearance of a definite tint. 

We find that, although the colour given by rosaniline to milk is not exactly the 
same tint as that yielded by phenolphthaleln when made alkaline, it is in very 
dilute solution sufficiently near to enable it to be used as a standard tint, and the 
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method we now employ is this: Eleven c.c. of the milk to be tested is placed in 
each of two similar beakers, and to one, which serves as the standard tint, one drop 
of a 0*01 per cent, solution of rosaniline acetate in 96 per cent, alcohol is added; to 
the other 1 c.c. of a 0*5 per cent solution of phenolphthaleln is added, and the inilk 
is titrated with ^ strontia solution till its tint is equal to that of the standard. The 
result expressed as cubic centimetres of normal alkali per litre we term “ degrees 
of acidity” (rosaniline standard), or, more shortly, E. S. We find that not only 
do different operators obtain closely concordant results, but tha& the nature of the 
light makes no difference in the end-point. The results are about 1*5° higher on 
the average than those obtained when titrating to the appearance of a faint pink 
colour. 

By the use of the rosaniline standard we have far more confidence in the 
accuracy of the determination of small increases in acidity, and we may mention 
incidentally that the accuracy of the determination of the aldehyde figure, which 
depends likewise on a difference between two titrations, has also been increased. 

Past II. —Theobetical Considerations. 

In endeavouring to trace the course of the souring of milk we have made certain 
assumptions. The first is that it is due to micro-organisms, or that, if due to 
enzymes secreted, these do not diffuse away from the micro-organisms into the 
liquid; or, in other words, the amount of acidity produced at any moment is pro¬ 
portional to the micro-organisms present at that moment. The second assumption 
is that the rate of diffusion of the acid produced away from the micro-organisms 
is rapid compared with the rate of production. 

These assumptions lead us to the differential equation: 

dm=kda. ....... (1) 

(m =number of micro-organisms; a = acidity.) 

If we make the further assumption that the increase in the number of micro¬ 
organisms is proportional to the number present at any moment, we may write from 
this assumption and from (1) the differential equation 

da=k'adt ....... (2) 

time), 

which leads to the equation 

ioga=k'*-fc ...... (3), 

which leads to a simple logarithmic curve for the souring of milk. 

On the assumption that no increase of micro-organisms takes {lace, but that 
each micro-organism produces acid at a definite rate, the differential equation 
da=k*dt . ....... (4) 

results, leading to the equation 

a=k't+c' ....... (5), U j 

which shows a straight line as the curve. ^ i 

If we assume that the micro-organisms do not increase, a^d tlat ^ rate ^ 
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production^of acidity falls off in proportion to the amount of acid already developed 
acting for a unit of time, we arrive at the differential equation 

da=k'"^-dt .(6), 

t 

■ which on integrating gives us— 

log & =k 7 * log t J td T .... (7). ■; 

The curve of this equation is a parabola, though not necessarily a rectangular 
parabola. * ; 

Part III.— Experimental. 

Prom the mean of a very large number of acidity determinations at known 
periods of time we have constructed the table below. This shows the acidity 
developed at intervals of five hours from the time of milking, when the milk was 
kept at a temperature of 68° F. There has frequently been a difference of several 
units in the acidity developed in different samples, but by averaging the results of a 


large number we believe 

we have obtained a fair representation of 

the average 

souring of milk* 








Average Souring of Milk 



Time in Hours. 

Acidity. 

Calc. 

Time in Honrs. 

Acidity. 

Calc. 

10 

0 

0-2 

60 

71 

77-1 

15 

0*1 

0-5. 

66 

74 

74-3 

20 

.0*3 

1-1 

70 

76-5 

771 

25 

2*3 

2-5 

80 

82 

81-5 

30 

6*0 

5-7 

90 

85 

85‘0 

35 

13*0 

13-1 

100 

88 

88-9 

40 • 

30*0 

29-9 

110 

91 

90-7 

45 

50 

50-5 

120 

93 

93-1 

50 

62 

61*1 

130 

95 

95-2 

55 

67 

66*8 

140 

97 

97-0 

The formula used for calculating the acidity up to 45° acidity is 



log™ a =0-072*-1*406, 


which is of the type of (8); and that used after 45° is 

logio * -1*621 + 0*184 log (t - 42*2), 

which is of the type of (7). It is interesting to note that these two curves do not 
meet, indicating that there is a short period during which another curve, possibly 
of the type of (5), expresses the results. 

The change from one branch of the curve to another is quite sharp, and takes 
place at 45°, which is the point at which micro-organisms cease to develop in milk 
(<•/. Revis and Payne, J. Hygiene ,, 1906, 216); there is no other break in the curve, 
that mentioned by one of us and Miller (Analyst, 1907, 32,144) at 65° not having a 
real existence. 

To try and elucidate this sudden change in the rate of souring of milk at the 
point when an acidity of 25° has been developed, we have made a number of careful 
experiments in which continuous observations were made over a period of forty-eight 
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hours, determinations in some cases being made hourly. It will not be necessary to 
give these experiments in full. The following is an abstract of the results: 

1. In three series of experiments in which milk to which a definite amount 
of alkali had been added, and milk to which a definite amount of acid had been 
added, were allowed to sour side by side, it was found that the point at which 
the break occurred was advanced or retarded by an amount equal to the quantity 
of acid or alkali added. Thus, a milk with an acidity of 18*2° was reduced in acidity 
to 3*3° by the addition of caustic soda, and increased to 28*6° by the addition of 
hydrochloric acid. The points at which the breaks occurred were 45°, 60°, and 
34°, respectively. 

2. It was found in every case that the addition of alkali slightly accelerated the 
rate of souring, and that of acid slightly retarded it, but to a very small extent. 

3. Experiments on pasteurised milk to whieh either pure cultures of lactic 
organisms or a little stale milk was added showed a greatly increased rate of 
souring. The greatest acceleration of souring was shown by a sample of milk which 
was allowed to become partially sour, and was then neutralised with soda and 
pasteurised, and inoculated with a trace of the unpasteurised milk. 

4. It was found that in every ease, no matter what the rate of souring, the 
curves were very similar. There were, however, slight differences (best seen on 
plotting out the logarithms of the acidity against time)* In some cases a distinct 
acceleration of the rate of souring was seen, and in others a very distinct retardation. 

From these results we conclude that— 

(a) On growing in milk the organisms developing acidity become more active. 

(b) The organisms are retarded by the acidity they develop, and in the majority 
of cases this retardation is balanced by the acceleration due to their growing in milk. 

(c) At an acidity equal to 45° the retardation becomes very great. The point 
45° of acidity depends on the nature of the salts present in milk, as in whey it is 
about 30°, and in a lactose solution about 20°. It is probable that these acidities 
represent the same concentration of the hydrogen ions. 

It follows as a corollary that the organisms which normally cause the souring 
of milk are not those whose normal habitat is milk, and it is not improbable that 
they are of intestinal origin. 

Discussion. 

Mr. 0. Be vis said that he was glad to hear that the authors did not consider 
that the ordinary lactic acid organisms found their natural habitat in milk. He (the 
speaker) had for some time been of opinion that the l&ctie acid organising usually 
found in milk were derived principally from cow-dung. It might be contended that 
such organisms, when found in milk, often came from the udder, but Streptococcus 
mastitis , which grew in the udder in cases of mastitis, was probably from the same 
source. One observer, however, considered that lactic acid organisms were derived 
from the cow's saliva. He thought, however, that the cow-dung was the 
source of the organisms, and that milk was certainly not their natural 
problem from a bacteriological point of view was a very difficult ota^; 
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.means of ascertaining at any moment how many organisms were present in the milk, 
how many were active, or at what rate they were dying out. Grimme, in some work 
on this subject, had obtained curves identical with those obtained by the present 
authors, shewing that there was at first no measurable increase in acidity, although 
the organisms must have been multiplying. Was there a stage in the life of the 
organism which had to be reached before it exercised a certain activity, which after¬ 
wards gradually decreased ? At the point at which there began to be a decrease in 
the rate of add production, it might be that the action of the organisms was inhibited 
by the acid, but he thought it probable that a greater number of them were dying out 
at the same time, and that the decrease in acidity might be due simply to the fact 
that more of the organisms were caused to die off through the acidity they produced 
than were being produced by multiplication of those still active. He had found with 
B, coli that the activity of that organism and the results it produced were profoundly 
affected by slight changes in reaction of the nutrient medium. The lactic acid 
organisms were undoubtedly very sensitive to the acid they produced, for if a culture 
were left for a fortnight or three weeks it would become absolutely sterile. With a 
pure culture the problem was simpler, but if lactic acid organisms were grown in the 
presence of other organisms common to milk which did not themselves produce acid, 
the rate of acid production by the lactic acid organism was often much modified. It 
had to be remembered that up to the point of coagulation of the milk the organisms 
were not exposed to the same acidity as they were after that point. The lactic acid 
at first was neutralised by the calcium in combination with the casein, and although 
the casein exerted an equivalent chemical activity, it might not be equivalent 
baeteriologically, and so be less inimical to the development of the organisms. 

Dr. Lessing- mentioned that a method had been published by Dr. Sehryver and 
himself some years ago for measuring bacterial reactions of this kind by means of 
electrical condnctivity. They had found it possible, when the action of the bacteria 
was inhibited by antiseptics, to see whether the changes went on, and so to ascertain 
whether the action was dne to enzymes alone, or to bacteria alone, or to both 
together. 

The Pee sident asked whether the shape of the curve was not a good deal dependent 
on the conditions of the experiment. 

Mr. Kichmond said that the curve was always of the same shape, whatever its 
conditions, though its dimensions sometimes varied. The period during which no 
increase in acidity was indicated was determined by the point at which it was possible 
to detect acidity. Personally he did not think that less than \ degree could be 
detected with certainty, and it was an appreciable time before so much acid as that 
was produced, so that the production of acid might be going on at its regular rate for 
some time before it was possible to know anything about it. They had had in mind 
the method of Dr. Lessing and Dr. Sehryver, and intended to make use of it as soon 
as they could obtain the apparatus and had had sufficient experience of its use. 
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THE ESTIMATION OF AMMONIA IN CARBONATED WATERS. 

By G. D. ELSDON, B.Sc., A.LC., and NORMAN EVERS, B.Se., A.I.C. 

* {Bead at the Meeting , March 6,1912*) 

During the examination of a series of samples of soda water, our attention was 
drawn to the smallness of the figures which we obtained for free ammonia, even 
in those waters which contained considerable quantities of albnmenoid ammonia. 
Only four out of twenty samples contained any free ammonia at all, and of these 
0*005 part per 100,000 was the highest. Some typical results are shown in Table L 


Table I. 


Sample. 

Parts per 100,000. 

Free Ammonia. 

Albnmenoid Ammonia. 

A ... . 

0*000 

| 0*040 

B . 

0-000 

0*011 

c ... ... 

0*000 

0-007 

D ... . 

0*000 

0*009 

E ... . ! 

0*002 

1 0005 

F . 

0005 

0*006 


For the estimation of free ammonia, the contents of two syphons were trans¬ 
ferred to a Winchester quart, the whole thoroughly shaken to remove the gas, 
and the ammonia estimated in the usual manner in 500 e.e. One e.c, of Nessler 
solution was used to 50 e.c. of distillate, the Nessler solution containing: Potassium 
iodide, 6*0 per cent.; mercuric chloride, 2*5 per cent.; potassium hydroxide, 15*0 per 
cent. (Frankland, “ Thorpe’s Dictionary of Applied Chemistry,” vol iii., p. 980). 

In order to find out whether the presence of carbon dioxide in the distillate 
affects the estimation of free ammonia, a definite amount of standard ammonium 
chloride solution (1 c.a = 0*00001 grm. ammonia) was added to an ordinary potable 
water known to be ammonia free. This water was then carbonated and the ammonia 
estimated as usual. Several similar estimations were carried out with results as set 
out in Table IL 

Table EE, 


Sample. 

Original Water. 

After Carbonation. 

A . . 

B(l) . 

B{2). 

c ... ... ... ... ... 

D(l) - ' . - 

D (2) 

0-004 

0-010 

o-oio 

0-020 

0-017 ' 

0*017 

n 
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The amount of ammonia found in each 50 c.c. of distillate was very unusual— 
e.g in the ease of sample D (2) the first cylinder contained 0*000, the seeond 0*006, 
the third 0*001, and the fourth 0*000, suggesting that the* carbon dioxide, which 
would he nearly all driven over into the first 50 c.c. of distillate, affects the colour 
produced by the Nessler reagent. We observed in some cases a transient yellow 
colour as the Nessler solution was added to the first 50 c.c. of distillate, but this 
entirely disappeared on shaking. On adding further quantities of Nessler solution 
to these cylinders, a permanent colour was produced in some cases; whilst in other 
cases, after a few moments’ standing, a red precipitate appeared which proved to be 
mercuric iodide. 

Effect of Carbon Dioxide on Nessler's Reagent —Ten c.c. of Nessler solution 
were added to 500 c.c. of water containing 0*060 parts per 100,000 of free ammonia. 
The usual yellow colour was produced, but, on carbonating, this colour was immed¬ 
iately destroyed and, after a few minutes, precipitation of mercuric iodide began. 

Two series of standards were made up, each containing 0*5,1, 2, and 8 c.c. of 
standard ammonium chloride. The first was prepared with ordinary ammonia free 
water, and the second with carbonated ammonia-free water. It was found that on 
adding 1 c.a of Nessler solution no colour was produced in any of the cylinders 
prepared with carbonated water, although the usual gradation was observed in the 
others; on adding a second e.e. of Nessler solution to the carbonated series, 
immediate precipitation occurred in all the cylinders. 

Prom the above experiments it was quite obvious that the presence of carbon 
dioxide in quantity seriously affects the colour produced on adding Nessler solution 
to dilute solutions of ammonia. Our attention was then directed to the quantities of 
carbon dioxide which would thus interfere. 

Eor this purpose a number of cylinders were taken containing a known fixed 
amount of ammonia and varying quantities of carbon dioxide, the latter being intro¬ 
duced by adding suitable amounts of standard acid and standard sodium carbonate. 
It was found that the presence of carbon dioxide in quantities exceeding about 
five parts by weight per 100,000 diminishes the colour produced, and that no colour 
is produced with quantities of carbon dioxide exceeding about 50 parts per 100,000. 
When the amouns of carbon dioxide present approaches saturation, precipitation of 
mercuric iodide takes place in a short time. If a larger quantity of Nessler solution 
is used, the amount of carbon dioxide necessary to affect the colour is greater, but 
the tendency to precipitation is increased. It seems probable that the effect on the 
colour is caused by the reduction of the amount of caustic potash present, as hydro¬ 
chloric acid in equivalent quantities has a somewhat similar action. The presence 
of sodium bicarbonate also interferes with this colour in precisely the same way as 
carbon dioxide. Sodium carbonate has no effect. 

Modifications Attempted .—In order to get over the above difficulty, the effect of 
using a Nessler solution of greater alkalinity was tried. Although the results obtained 
by this method showed a distinct improvement, they were by no means satis¬ 
factory. 

The removal of carbon dioxide by boiling with a slight excess of hydrochloric 
acid was then tried, the free hydrochloric acid being driven off by evaporation to 
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dryness. The residue was dissolved in 500 c.c. of ammonia-free water, and the 
ammonia estimated as usuaL The results were good, but the method was tedious. 

Process Becommended .—Finally we adopted the following method; After removal 
of as much carbon dioxide as possible by shaking in a Winchester, 500 e.c. of the 
Water are transferred to the distillation flask and 5 c.c. of y sulphuric acid (or more 
if the alkalinity of the water requires it) are added. Fifty c.c. are then distilled off 
and rejected, thus removing the carbon dioxide. An equivalent quantity of standard 
sodium hydroxide is then added, and the usual amount of sodium carbonate. The 
estimation of free and albumenoid ammonia is then proceeded with in the usual 
manner. Using this process, we have examined a number of samples of water 
carbonated in the laboratory; the results are set out in Table III. 

Table III. 

Waters Carbonated in the Laboratory . 


Ammonia Parts per 100,000. 


Source. 

Original Water. 

Carbonated Water. 

Ordinary 

Method. 

Suggested 

Method. 

Free. 

Albu- 

menoid. 

Free. 

Albu- 

menoid. 

Free. 

Albu¬ 

menoid. 

Ammonia-free water. 


o-ooo 

0-000 

o-ooo 

o-ooo 

o-ooo 

0000 

Upland surface water, raw ... 

... 

0*003 

0-009 

— 

— 

0003 

0009 

„ „ „ filtered 


0-001 

0-005 

0-000 

0*006 

0*001 

0007 

77 97 >7 99 


0-000 

0-004 

0*000 

0006 

0*000 

0006 

Stream water A . 


0006 

0-013 

0-001 

0017 

0-008 

0019 

„ B . 


0-025 

0020 

0-003 

0-023 

0025 

0021 

„ 0, filtered 


0-000 

0-006 

0-000 

0010 

0-000 

_ 

Deep well water . 


0-000 

0-000 

— 

— 

0-000 

0-002 

„ „ filtered 


0-000 

0-004 

o-ooo 

0-008 

0-000 

0008 

Pond water A. 


0-065 i 

0-065 

0-055 

0 065 

0-065 

0065 

„ B... . 

... 

0-055 

0*045 

0-017 

0045 

0055 

0045 


From the above table it will be seen that the results obtained for free ammonia by 
the suggested process agree with those obtained on the uncarbonated water by the 
ordinary method. It is obvious that, if the first 50 c.c. of distillate obtained from a 
carbonated water by the ordinary method is divided or diluted for the purpose of 
Nesslerising, the amount of carbon dioxide present, and therefore the error, will be 
proportionately less. 

The albnmenoid ammonia is slightly increased by earbonation, whether it is 
estimated by the ordinary method or by the suggested 
albumenoid ammonia seems to take place immediately on 


method, 
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increase takes place on standing. That no albumenoid ammonia is due to impurities 
in the carbon dioxide used is proved by the fact that, in the case of ammonia-free 
water (prepared by distillation with alkaline permanganate), no albumenoid ammonia 
was found after carbonation. 

Acid Effluents .—It is sometimes necessary to estimate ammonia in effluents 
containing large amounts of free acid; this is usually done by making alkaline with 
sodium carbonate and distilling. It is evident that the carbon dioxide evolved may 
in some eases be sufficient to affect the estimation of ammonia, and to obtain a 
correct result the water must be made neutral with sodium hydroxide before adding 
sodium carbonate. 

Commercial Soda-Water ,—The following results were obtained with samples of 
commercial soda-water procured from ordinary sources: 

Table IV. 


Sample. 

-aiuiuuiu* raruj per iw.uuu. 

Ordinary Method, 

Suggested Method. 

Free. 

Albumenoid, 

Free. 

Albumenoid. 

*4 ... ■■■ ... i ( t 

0000 

0006 

0-007 

0-006 

B. . 

o-ooo 

0007 

0-004 

0-009 

C.. 

o-ooo 

0-002 

• 0-000 

0002 

D.. 

o-ooo 

0-010 

0002 

0009 . 

E . 

o-ooo 

0-005 

0-003 

0-006 

p... ... 

o-ooo 

0-004 

0-002 

0-004 

G ... . 

0-000 

0-004 

0-003 

0-004 

H. 

— 1 

• — ■ 

0-002 

0-002 


Note .—Since reading this paper we have studied the effect of carbon dioxide on 
Nessler solution prepared both according to the formula given in Fresenius, 
“ Quantitative Analysis,” vol. ii., p. 128, and according to that given in Sutton, 
** Volumetric Analysis/’ seventh edition, p. 465. Although the results obtained show 
an improvement on those given in our paper, owing to the larger amount of potash 
present, we find that carbon dioxide in amounts exceeding abont fifty parts by 
weight per 100,000 causes a reduction in the colour obtained; this amount of carbon 
dioxide is much less than would be obtained in the first 50 c.c. of distillate from a 
carbonated water. 

We have also compared the colour produced by the various Nessler solutions 
(made according to these formulas) with a given quantity of ammonia, and find that 
there is very little difference between them. 
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Discussion. 

The President remarked that, as the Nessler solution contained a large 
excess of potash, which must already contain some carbonic acid, it seemed 
rather strange that a small extra quantity of carbonic acid should have so great an 
effect. If this action occurred in aerated waters which had been shaken to remove 
most of the carbonic acid, it must occur also in many natural waters which contained 
considerable quantities of carbonic acid capable of being given off on boiling, so that, 
apparently, such waters also should be acidified, and the carbonic acid boiled off, before 
Jfche free ammonia was determined. 

Mr. W. T. Burgess said that he understood the authors to say that better 
results were obtained when the quantity of Nessler solution was increased. His own 
practice, particularly with waters likely to contain very little free ammonia, was to 
use, for the 100 c.e. Nesslerised, 6 c.c. of Nessler solution prepared according to the 
formula of Frankland, containing 62*5 grins, of potassium iodide per litre; and work¬ 
ing in this way he had not noticed any diminution in the free ammonia due to 
carbonic acid. In carbonated waters as much as possible of the carbonic acid was of 
course got rid of before the ammonia determination was commenced. 

Mr. E. M. Hawkins suggested that it might be possible to avoid two distillations 
by adding an excess of recently ignited caustic lime, which would combine with the 
carbonic acid and render the addition of sulphuric acid unnecessary. From his own 
experience, he was inclined to think that the use of caustic lime would be attended 
by satisfactory results, and it would not, as far as he could see, cause any difficulty 
in the subsequent process of determining the albumenoid ammonia. 

Mr. A. Chaston Chapman remarked that, while the authors had undoubtedly 
shown that some effect was produced on Nessler solution by carbonic acid, he was 
inclined to think that this effect would not have been noticeable had a more sensitive 
Nessler solution of the usual composition been used. 

Mr. Evers, in reply, said that the neutralisation of only about one-tenth of the 
potash present was sufficient to lessen the colour. He did not know whether the 
addition of caustic lime would be advantageous, but, as a matter of fact, the distilla¬ 
tion was practically one continuous process. He should imagine that, if a Nessler 
solution containing more potassium iodide were used, the tendency towards precipi¬ 
tation would be greater. Dr. Thresh recommended a solution which gives, on adding 
it to the distillate, about the same strength as Sutton's as regards potassium iodide, 
but about one and a half times the strength of potash. With such a solution some 
colour, at any rate, would be obtained in most cases, but it would be reduced in many 
cases by the carbon dioxide, and in the ordinary way such a reduction might not be 
noticed. 


1ST. it jll 
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NOTE ON A NEW PRESERVATIVE FOR MILK, CREAM, ETC. 

By G. A. STOKES. 

(Read at the Meeting , March 6, 1912.) 

I have recently examined a n um ber of samples of milk which contained a new pre¬ 
servative, consisting of sodium nitrite, formaldehyde, and water, sold under the name 
of ** Mystin ” (cf. Monier-Williams, Analyst, 1912, 155). This preparation, owing 
to the presence of sodium nitrite, fails to respond to Hehneris test and SchifFs 
reagent. In estimating the fat by the Gerber process, the presence of formaldehyde 
will generally be detected. 

By adopting the following methods, as little as 2 drops of preservative per 
100 c.c. of milk may be detected : 

1. A portion of the milk is coagulated with dilute sulphuric acid, filtered, and a 
solution of diphenylamine in sulphuric acid added to the clear filtrate. The forma¬ 
tion of a deep blue colour shows the presence of nitrite (or nitrate). 

2. One hundred c.c. of the milk are acidified with 5 c,c. of strong phosphoric 
acid and distilled in a current of steam. About 10 c.c. are distilled into an equal 
volume of SchifFs reagent; if a pink coloration develops within five minutes the 
presence cl formaldehyde is indicated. f< Mystin ” added to milk in the proportion 
of 3 e.c. per litre was found to be a fair preservative. Thus, after three days the 
acidity developed was only equivalent to 0*24 per cent, of lactic acid, whereas the 
same milk unpreserved showed an acidity equivalent to 0*69 per cent, of lactic acid. 

Discussion. 

Dr. Moniee-WhiIiIAms said that he was very glad to have heard Mr. Stokes’s 
paper, because it directed attention to one or two new points. It was curious that 
the addition in this way of so little as 1 part of formaldehyde in 300,000 should be 
sufficient to preserve milk for three days. It was generally understood that, when 
formaldehyde was used as a milk preservative, a considerably larger quantity than 
this was required. It was interesting to note that potassium chlorate and potassium 
nitrate also interfered with the Hehner reaction. The action of these two substances 
might very likely depend on a direct oxidation of the colouring matter or of the 
formaldehyde, and possibly other oxidising agents might have a similar effect, if 
present in sufficient amount, 

Mr. W. Bacon remarked that possibly the increased antiseptic effect of the 
formaldehyde in this mixture might be due to the action of the nitrite in preventing 
condensation of the formaldehyde with the amino-acids of the milk proteids. 

Mr. Stokes, in reply, said that he ought perhaps to have mentioned that his 
experiments were made during somewhat cold weather. Possibly in warmer 
weather the preservative effect might not have been so good. He had met with two 
cases in which this preservative was present in samples taken under the Sale of Food 
and Drugs Act. 
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THE ESTIMATION OF FERRIC IRON IN PRESENCE OF CERTAIN ORGANIC 

SUBSTANCES. 

By JOHN THEODORE HEWITT, D.Sa, P&D., M.A., F.R.S., and GLADYS 

RUBY MANN. 

(Bead at the Meeting , April 3, 1912.) 

Recently, one of the authors of this communication desired to measure the rate at 
which certain organic substances were oxidised by alkaline permanganate. It was 
an easy matter to stop the reaction at any instant by adding an excess of ferrous 
sulphate and dilute sulphuric acid; it was not, however, quite obvious how the 
amount of unchanged ferrous salt or of the ferric salt produced could be determined. 
Determination of unchanged ferrous salt iB out of the question, as the residual organic 
matter may, and in many cases did, act as a vigorous reducing agent on acid solutions 
of dichromate or permanganate, hence a method for estimation of the ferric salt had 
to be adopted. Methods depending on the use of stannous or tiianous chlorides had 
to be abandoned, as the organic substances in some cases contained nitre-groups, 
and consequently recourse was had to methods involving the use of thiosulphate. 

The original method, due to Scherer, of considering the reaction finished when 
no farther increase of the violet coloration was noticed on adding the thiosulphate 
to the ferric solution does not give very sharp results, so that the methods in which 
the reaction 

2Fe mm * + 2S*G/« 2Fe- • + S 4 0/ 

is allowed to become complete, and the excess of thiosulphate is determined with 
iodine were examined. (Kremer and Landolt, J. pr. Chem 1861, 84, 339; Zeitsch 
anal Ghem 1862, 1, 214; Oudemanns, Zeitsch anal . Chem., 1867, 6, 129 ; 1870, 9, 
342; compare Balling, ibid*, 9, 99.) The direct method of adding potassium iodide 
to the ferric solution, 

2Fe— 4- 21' = 2Fe" 4-I 2 , 

and titrating the liberated iodine with thiosulphate (F. Mohr, Annalen t I860, 113, 
257; Zeitsch anal. Chem „ 1863, 2, 243 ; 0. D. Braun, *7. pr. Chem,, 1860* 81, 423 • 
Zeitsch anal. Chem., 1864, 3, 452), would have been sufficiently accurate (see Joseph, 
J. Soc. Chem. Ind 1910, 29, 187; Sehatz, Pham . ZeiL, 1910, 55, 292) but for the 
fact that it was impossible to allow the iodine to remain in contact with the organic 
matter, which was frequently of unsaturated or phenolic character. 

Experiments were consequently made with Oudemann’s method, various organie 
substances being added at the same time. Generally 20 c.e. of an iron alum solution, 
about deeinormal (5*585 grms. ferric iron per litre) in strength, were mixed with a 
solution of the organic compound under examination, then 3 c.a of 1 per cent copper 
sulphate and 1 e,s. of 1 per cent, ammonium thiocyanate added and thiosulphate 
solution run in until the colour of the ferric thiocyanate disappeared Sven with 
the copper salt as catalyst the end-point was never sharp, and 
sulphate was immediately titrated with standard iodinewifch 
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Although the added organic substances are capable of reacting with iodine in many 
of the cases examined, the velocity of the reaction, 

I E +2S 2 0/=2r + S 4 0/» 

so far exceeds the speed at which the iodine is used by the organic substance that 
no difficulty was found in determining the end-point. 

It must be admitted that better results are obtained when the operator has 
acquired practice; a very important point is not to use a greater excess of the thio¬ 
sulphate than necessary, and to titrate this excess as rapidly as possible. 

Mineral acid is added, if required, to break up feebly ionised salts (e.g., ferric 
acetate); on the other hand, any large excess affects the estimation injuriously on 
account of the decomposition of the non-ionised thiosulphurie acid. 

It is as well to standardise the thiosulphate on a ferric solution, since, if the 
standardisation be carried out with copper sulphate, the results obtained for iron 
appear to be rather low. The standard iron solution may be made by dissolving 
48*22 grins, of iron-ammonia alum in water with the aid of 75 c.c. y sulphuric acid 
and maki n g up to 1 litre; if necessary, the iron may be estimated in this solution 
gravimetrically. The agreement which may be expected on titrating equal volumes 
(20 e.c.) of the same iron solution is shown in the following table (1 ae. iodine= 
1*008 oc. thiosulphate): 


Thiosulphate added 

1. 

... 20*10 

2. 

2009 

3. 

20*50 

Iodine for back titration 

... 0*35 

0-40 

0*76 

Thiosulphate consumed by iron 

... 19*75 

19-69 

19*74 


5 The titration might conceivably be affected by— 

1. The formation of a non-ionisable ferric compound or of a complex ferric anion. 

% Seduction of ferric to ferrous compound by the added organic substance. 

3. Reaction of the iodine with the added organic substance as well as with 
the thiosulphate. 

Whilst rapid work obviates any trouble due to the second or third causes, it 
intensifies that due to stability of non-ionisable ferric compounds. In the table of 
results it will be noticed that a very large excess of ammonium sulphate has the 
expected effect, which is not, however, great enough to make the titration useless 
unless very large amounts of the sulphate are present. Acetates give no trouble 
if mineral acid be added, acetic acid itself having but a slight influence. The deep 
colour produced by salicylates and salicylic acid interferes seriously, and the quantity 
of mineral acid which must be added to inhibit this is too great to allow of a 
subsequent safe titration with thiosulphate The titration was practically unaffected 
by sugars and not greatly by tartaric acid or citric add in presence of the amount of 
mineral add (75 c.c. f sulphuric acid per litre) used in ma ki ng up the iron solutions.. 

In the table the results show the effect of the substances added. Twenty c.c. 
of the ferric solution (0*112 grm. iron) were first directly titrated, and the titration 
was then carried out with equal volumes of the same solution, the substance which 
might affect the result being added in gradually increasing quantities. The first column 
gives the name of the added substance, the second shows the weight thereof, and 
the third the volume in which the added substance was dissolved. In the fourth 
column the net volume of the thiosulphate employed in titrating the ferric iron is 
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given— i.e., the gross volume o! thiosulphate added less the equivalent of the iodine 
used in the back titration. 


Added Substance. 

c.c. Thiosulphate used 
for Titration. 

Name. 

Weight. 

Grms. 

Volume of Solution. 

Ammonium sulphate 

0*000 

0 

19-73 


0*264 

10 

19-86 


G'528 

20 

19-59 


1*820 

50 

19-43 


2*640 

100 

18-72 

Acetic acid. 

0*000 

0 

19*90 


0*240 

10 

19*88 


0-480 

20 

19-93 


1-200 

50 

19*52 


2-400 

100 

19-22 

Sodium acetate ... 

o-ooo 

0 

19-73 


0*545 

10 

13-55 


1-190 

20 

4-81 

Tartaric acid 

o-ooo 

0 

19-73 


0*150 

10 

19-56,19-70 


0-300 

20 

19*65. 


0-750 

50 

19-ifir 


1-500 

100 

18-74 

Citric acid. 

0-000 

0 

19-73 

: 

0-192 

10 

19-56 


0-384 

20 

19-54 


0-960 

50 

18-91 


l 1-920 

1 

100 ; 

15-85 

Ethyl alcohol (96 

0 

_ 

19-90 

per cent by 

5 o.o. 

— 

19-93 

volume). 

10 e.c. 

— 

19-73 


20 c.c. 

— 

19-68 

Phenol . 

0-000 

0 

19*73 


0-094 

10 

19*91,19*97,19*94 


0-188 

i 20 

19*87 


0-470 

i 50 

19*82 


0-940 

! 100 

19*55 

Mannitol ... 

o-ooo 

1 0 

19*90 


0-182 

1 10 

19-91 


0-364 

20 

19-68 PV ^ 


0-910 

50 

vM-fili'tfiiif.Vt 


1-820 

100 . 
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Added Substance. 

c.c. Thiosulphate used 

i 

Name. 

Weight. 

Grins. 

Volume of Solution. 

for Titration. 

Glucose 

o-ooo 

0 

19-73 


0-180 

10 

19-92,19-84: 


0-360 

20 

19*77 


0-900 

50 

19*52 


1-800 

100 

19-73 

Galactose ... 

0*000 

0 

19-90 


0-900 

50 

19-91 

Cane-sugar. 

0*000 

0 

19*73 

0*338 

10 

19*87, 19*78 


0*676 

20 

19*75 


1-690 

50 

19*75 


3*380 . 

100 

19*72 

Maltose . 

0*000 

I 

0 

19*90 


1*800 

50 

{ 

19*52 

Lactose 

OOOO 

0 

19*90 


1*800 

50 

I 19*81 

Dextidn (British 

0000 

0 

19*73 

gum). 

0*162 

10 

' 19*87, 19*89 

0*324 

20 

19*78 


0*810 

50 

! 19*79 


1*620 

100 

19*51 

i. 


In conclusion, we desire to record our thanks to Mr. J. L. Baker for his kindness 
in supplying us with very pure specimens of maltose, lactose, and galactose. 

East London College. 
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ON THE RELATION BETWEEN THE KIRSCHNER AND POLENSKE 
VALDES FOR MARGARINES CONTAINING COCOANOT OR 
PALM KERNEL OILS. 

By E. RICHARDS BOLTON, H. DROOP RICHMOND, 
and CECIL REVIS. 

{Bead at the Meeting , April 3, 1912.) 

In a paper published last year (Analyst, 1911, 36, 333), it was pointed out that the 
determination of the Eirschner value would enable the presence of small quantities 
of butter-fat to be estimated in the presence of coeoanut oil, and, further, that in 
itself it furnished a reliable figure for the percentage of coeoanut oil in the absence ofl 
butter-fat. The figures then given for the Eirschner values for mixtures containing 
no butter-fat fell practically on a straight line, but when the mixture contained 
butter-fat up to 10 per cent, a somewhat irregular curve was obtained. "We have 
reinvestigated this point, and find that the irregularity was due to the fact that the 
values obtained for mixtures containing up to 15 per cent, of coeoanut oil were 
carried out with an Irish butter of very low Reichert-Meissl value (22), while the 
other values were obtained by using a butter of much higher Reichert-Meissl value 
(30); and we had not at that time recognised how sensitive to the presence of butter 
the Eirschner value was. We have therefore redetermined the values for those 
mixtures which contained the butter of low Reichert-Meissl value, with a butter of 
more normal figure, and are now able to make the following deductions: 

1. That for the Eirschner values for both coeoanut and palm kernel oils {with or 
without admixture of butter-fat up to 10 per cent.) a straight line can be plotted 
which will represent, with very great closeness, the values experimentally obtained 
(see curves). 

Further, for any percentage of coeoanut or palm kernel oils the difference in the 
Eirschner values for “ no butter-fat ” and for any percentage of butter-fat (up to 
10 per cent) will be proportional within very small limits to the percentage of butter- 
fat ; the closeness of the agreement indicates that the relation will also hold for 
higher percentages of butter-fat. 

2. On examining the values obtained both for coeoanut and palm kernel oils, it 
was seen that the Polenske value was practically independent of the amount of 
butter-fat present, when present up to 10 per cent, in the mixture, and is practically 
dependent on the presence of the coeoanut or palm kernel oil only. The mean value 
was therefore calculated from the four values obtained for mixtures corresponding to 
each different percentage of coeoanut or palm kernel oil (see Table I.), and on plotting 
these mean values a regular curve was obtained. The following equations have been 
worked out for these 46 mean value ” curves: 

a; (C.N.O.) = 12*3 (F - 0 * 45 ) 0 w ; 

a? (P.K.O.) = 16*72 (P-Q-45) **»;. ; * ji 

where £=the percentage of coeoanut or palm kernel ofl. • j, ;; , 

. . ' ; P S | •’ 11 P li i I if.;. 11 
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Table I. 





Butter-Fat. 


Cocoanut OH. 







0 per Cent. 

2 per Cent. 

5 per Cent. 

10 per Cent. 

f 

Reiehert-Meissl ... 

0-38 

0-92 

1-70 

3*25 

0 per cent. -[ 

Polenske. 

0-31 

0-38 

0-42 

0-55 

Kirschner. 

0-18 

0-81 

1*49 

2-70 

l 

Reichert-Meissl ... 

0-87 

1-66 

2-16 

4-10 

5 per cent. ■? 

1 

Polenske. 

0-71 

0-79 

0-68 

0-93 

Kirschner. 

0-22 

0-74 

1*31 

2*85 

j 

Reichert-Meissl ... 

1-64 

2-39 

3-40 

4-86 

10 per cent 4 

Polenske ... 

1-17 

1-20 

1-37 

1-26 

Kirschner. 

0-32 

0-88 

1-58 

2-99 


Reichert-Meissl ... 

2-67 

3T6 

4-27 

5*52 

15 per cent, - 

Polenske ... 

j 1-73 

1-80 

1-69 

201 

Kirschner.. 

0-38 

0*94 

1*69 

2-99 

( 

Reichert-Meissl ... 

! 3-91 

4-85 

5-53 ! 

6-54 

25 per cent. | 

Polenske ... ; 

2-91 

2-61 

2-96 

2-93 

Kirschner.. 

0-54 

1-15 

1-94 

308 


Reichert-Meissl ... 

6-05 

6-60 

7-70 

9-10 

50 per cent * 

Polenske. 

7-06 

7-16 


7-30 

Kirschner... 

1-10 

1-56 

2-27 

3-37 

i 

Reichert-Meissl ... 

6-97 

8-34 

9-20 

10-50 

75 per cent. 4 

Polenske. 

12-36 

11-91 


12-30 

Kirschner... 

1-50 

1-91 

2-57 

3-68 

| 

Reichert-Meissl ... 

808 

_ 

— 

■ 

100 per eent. -j 

Polenske 


_ 

_ 


Kirschner.,, 


— 

— 

— 


These relations show that the influence on the Polenske figure of 1 per cent, of 
oocoannt oil is the same as that of about 1*75 per cent, of palm kernel oil. The 
figures obtained from the equations for palm kernel oil are almost identical with the 
experimental figures, but the agreement is not quite so good in the case of eoeoanut 
oil, and we have not taken into account the value for 100 per cent, in calculating the 
equation to this curve. The values in the latter case show somewhat irregular 
fluctuations, which are probably due to the distillation of the volatile insoluble acids 
iu eoeoanut oil, on account of their lower molecular weight than those of palm kernel 
oil, being more influenced by the other constituents of the mixture. The chief 
difference is in the value for eoeoanut oil itself, the experimental value being 16*5 as 
against 17*05 calculated from the formula. We are, after many experiments, of the 
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opinion that it is not possible to obtain the true value for eocoannt oil in the ordinary 
apparatus, and this point will be referred to later. 

We therefore point out that the Polenske value acts as an “ indicator,” so that, 
when a margarine containing cocoanut or palm kernel oils is examined by the 
Reichert-Meissl-Polenske-Kirschner process, reference to this mean curve at once 
determines the percentage of cocoanut or palm kernel oil apart from other values. 
The corresponding KIrschner valne obtained from the typical curve then determines 
the presence or absence of butter-fat, the Reichert-Meissl value acting as a confirma¬ 
tory figure, and controlling the small fluctuations which may occur in the Kirschner 
value occasioned by a variation in butyric acid content of different butters. 

The tables (II. and III.) here given for cocoanut and palm kernel oils, with and 
without admixture of butter-fat, are the typical values obtained from the curves 
which are also given, and we feel that they will prove a reliable guide provided that* 
the method be carried out under standard conditions laid down in the paper previously 
referred to, the standard apparatus being also employed (Analyst, 1904, 29,155). 

On account of the similarity of the results obtained for cocoanut and palm 
kernel oil, the following formula will give the percentage of butter present with 
either fat for the Kirschner and Polenske values found experimentally: 


tww - 


XT /n.0£0 


or nearly as exactly by the more simple formula: 

Butter per cent. 

The following formulae connect the Kirschner value and percentage of butter-fat 
when neither cocoanut nor palm kernel oil is present: 


K = 0*236 B-f0’33, or, with a small increase in the probable error, K=0*244 B 
+0*28, which is practically the formula given above. 


Exception may be taken to the above formulae, on the ground that it supposes 
a certain fixed value for the butyric add content of the butter present. While this 
is undoubtedly true, the variations so caused will not in the vast majority of cases 
lead to errors of any great magnitude, and the percentage of butter determined by 
the formula has usually been within 0*5 per cent, of that actually present. 

We think it necessary to draw attention to an observation we have made 
recently. In the standard apparatus, that portion of the still-head which passes 
through the cork and into the interior of the distillation flask is provided with a 
small hole in the side to prevent the collection of condensed liquid in the still-head, 

* Values of (0*262 P 01iS +0*09): 


p. 


Value. 

P. 


Vaktft. 

0*5 ... 


Q'26 

8 ... 

... 

... 1*06 

1 ... 


0*35 

9 ... 

... 

1*13 

2 ... 


0*50 

10 ... 

... 

... 1*21 

3 ... 


0*61 

11 ... 

,, % 

... 1-38 

4 ... 


0*72 

12 ... 

, ... w4 


5 ... 


0*81 

13 


. ... :• ■; : 

6 ... 


0-90 J 

' 14 

: ■: ■ -A* i .? j 

. Ivi.j ’ 

7 ... 

... 

0*98 i 

r 1 15 
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As originally designed by Polenske, this hole had a fixed distance from the stopper 
of the flask. Insufficient attention is paid to this point by makers of the apparatus, 
and we have found that if the hole is much more than 1 cm. from the lower surface 
of the cork, low Polenske values may be obtained with high percentages of coeoanut 
oil; and we think that if this method be made a standard one, particular attention 
should be given to this point. 

Table II. 


Coeoanut Oil. 

Polenske 

Indicator 

Value. 


Butter-Fat 


Oper 

Gent 

2 per 1 5 per 

Cent. Cent. 

10 per 
Cent 

0 per cent. 

0-45 { 

Kirschner 
Reichert-Meissl... 

0-18 

0-38 

0-80 

0-92 

1-49 

1-70 

2- 70 

3- 25 

5 per cent. 

0-76 { 

Kirschner 
Reichert-Meissl... 

0-25 

0-87 

0-75 

1-65 

1*55 

2*15 

2-82 

4-10 

10 per cent. 

1-22 { 

Kirschner 

Reichert-Meissl 

0-34 

1-60 

0-84 

2-45 

1-60 

3-42 

2-90 

4-90 

15 per cent. 

118 { 

Kirschner ... ] 

Reichert-Meissl ... 

0-42 

2-52 

0-92 

8-15 

1-68 

4-35 

2-96 

5-55 

25 per cent. 

2-91 { 

Kirschner 
Reichert-Meissl... 

0*60 

8*92 

1-08 

4-57 

1-82 

5-55 

338 

6-55 

50 per cent. 

7-10 -[ 

; Kirschner 
Rdchert-Meiss! ... 

1*02 

6*05 

1-50 

6-88 

2-20 

7-72 

3-38 

8-95 

75 per cent. 

12-19 | 

Kirschner 
Reichert-Meissl ... 

1-45 

7-00 

1-92 

8-35 

2-55 
9-20 , 

3-70 

10-50 

100 per cent. 

16-5 | 

Kirschner 
Reichert-Meissl... 

1-88 

838 

— 

— 

— 


The Relation between the Kxbschneb and Polenske Values fob Butteb-Pat. 

As the Kirschner value for butter is almost entirely obtained from the butyriG 
add present, it is evident that a relation between the Polenske value and the Kirschner 
value will be more sensitive than the relation, at present accepted, between the 
Reichert-Meissl and Polenske values. We tentatively put forward the following 
table with the hope that other workers will criticise or verify the figures: 

Kirschner Polenske 

Value. Value. 

20 .. . 1*60 

22 . . 2*10 

24 2*65 

26 ... . 3*20 
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A variation of ± 1 must be allowed in the Polenske value corresponding to any 
particular Kirschner value, but it would appear that less than 5 per cent, of cocoanut 
oil will cause the Polenske value to fall outside this limit, except in those cases in 
which cows have been specially fed for the purpose of upsetting the Polenske 
process. In conclusion we desire to express our thanks to Messrs. G. A. Payne and 
H. R. Burnett for carrying out the experimental part of the investigation. 


Table III. 


Palm Kernel 
Oil. 

Polenske 

Indicator 

Value. 


Rutter-Fat. 

0 per 
Cent. 

2 per 
Cent. 

5 per 
Cent. 

10 per 
Cent. 

0 per cent. 

0-45 { 

Kirschner 
Beichert-Meissl ... 

0-18 

0-38 

0*80 

0*92 

149 

1*70 

2- 70 

3- 25 

5 per cent. 

mm 

Kirschner 
Beichert-Meissl ... 

0-30 

0-53 

0*80 

1*27 

1-51 

205 

2- 70 

3- 50 

10 per cent. 

1-00 j 

Kirschner 
Beichert-Meissl... 

0-35 

1-00 

0-85 

1-62 

1*54 

2*50 

2*75 

4*00 

15 per cent. 

1-36 | 

Kirschner 
Beichert-Meissl... 

El 


1*57 

2*90 

2-80 

4-35 

25 per cent. 

1-97 | 

Kirschner 
Beichert-Meissl ... 

048 

1*97 

0-97 

2-60 


2*87 

4*97 

50 per cent. 

4-22 | 

Kirschner ... 

Beichert-Meissl ... 

0*72 

3*50 

1*16 

4*05 

1*87 

4*92 

3-12 

6-22 

75 per cent. 

6-87 | 

Kirschner 
Beichert-Meissl ... 

0-97 

4-55 

1-35 

5-15 

207 

5*70 

3*35 

7-30 

100 per cent. 

9-82 { 

Kirschner 
Beichert-Meissl ... 

] 

1-07 

5-22 

- - 

■ — 

— 


Discussion. 

Mr. W. Bacon asked whether, in the form of apparatus with a very large distilling 
tube, this lobe was insulated by some non-conducting material ? If not, since the 
tube was so close to the neck of the flask, a great deal of condensation would be likely 
to occur. 

Mr. E. M, Hawkins asked whether, in a mixture consisting of cocoanut oil and 
of butter, of which the Kirschner figure was known, it would be possible, from the 
Polenske and Kirschner figures, to determine with a fair degree of certainty the 
proportion of cocoanut oil ? 

Mr. Bevis said that with the special tube described there was no condensation 
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at all, the distillation being, as a matter of fact, more rapid than with the ordinary 
form* He should like once again to emphasise the importance of always using the 
same standard pattern of apparatus. The exact details did not matter, provided they 
were the same in every ease. If that were so, the results obtained by different workers 
would agree, and the results obtained by each would be consistent and concordant 
among themselves. They (the authors) had found that the Poleaske, Beichert- 
Meissl and Kirsehner processes were all three quite as accurate and definite as an 
ordinary titration of acid and alkali. The question asked by Mr. Hawkins as to 
cocoanut oil and butter mix tures involved some difficulty, because butter varied so 
greatly as regards its proportion of butyric acid. As they had pointed out, a much 
more sensitive relationship was shown between cocoanut oil and butter fat when the 
Kirsehner and Polenske figures were used than when the Reieheri-Meissi and Polenske 
figures were used. They put forward their results quite tentatively, but believed the 
process to be capable of showing the presence of as little as 3 per cent, of cocoanut 
oil in butter fat. There must always be some doubt as to the exact quantity of 
butter fat present in a mixture, because of the varying nature of the butter itself* 
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Chemical Valuation of Digitalis. J. Burmann. {Bull Soc * Ghim., 1912, 
11, 221,)—The author has already shown (Bull, Soc . Ghim. t 1910, 7, 973) that in 
Keller’s method of judging of the value of digitalis by the examination of its active 
glucoside, digitoxin, it is only a pseudo-digitoxin that is estimated, and his results 
have been confirmed by Kraft (Schweiz. Woch . Ghem . Pharm., 1911, 12-13), 
For the estimation of the total glueosides soluble in chloroform, 100 grms, of the 
liquid, obtained by dialysing the digitalis with 20 per cent, alcohol, are mixed with 
60 grms, of absolute alcohol, and made up to 190 grms., with 50 per cent, alcohol, 
A mixture of 30 grms. of basic lead acetate solution (sp. gr. 1*240) and 30 grms, of 
absolute alcohol is then added, the liquid stirred and filtered, and 125 grms. of the 
filtrate (==50 grms. of the dialysate) treated with hydrogen sulphide, and filtered 
from the lead sulphide through a Buchner’s funnel. The precipitate is washed two 
or three times with 50 per cent, alcohol, and the filtrate and washings concentrated 
under reduced pressure (preferably below 50° C.) to about 50 c.c. to expel the 
alcohol, after which 2 e.c. of 10 per cent, ammonia solution are added, and the 
liquid extracted with chloroform for one and a half to two hours. The chloroform 
extract is filtered into a tared 200 c.c. Erlenmeyer flask, the solvent evaporated, ea 
the water-bath, and the residue dried at 100° C. in a current of dry air, B fe re¬ 
taken up with 3 grms. of chloroform, the solution mixed with 7 greas^o* 
ether, and the glueosides reprecipitated by the addition of Sfc 
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spirit. After standing for some hours, the supernatant liquid is decanted and 
replaoed by the same quantity of petroleum spirit, the flask being well shaken and 
allowed to stand. Finally, the liquid is again decanted, and the residue dried on 
the water-bath in a current of dry air until constant in weight. The glucosides thus 
separated are in the form of an amorphous white powder, and give the reactions 
typical of Keller’s digitoxin. They may be crystallised by dissolving 0*03 to 0*04 
gnn. in 1 c.c. of absolute alcohol and adding 0*5 c.e. of water. After standing for 
several hours the deposit will show under the microscope acicular crystals grouped 
in rosettes (^-digitoxin or Kraft’s hydrodigitalin) and prismatic tables (digitoxin), 
The crystals may be separated by means of their different solubilities in ether and 
water, and identified by their melting-points (145° to 150° C., and 247*5° O. 
respectively). In this way the following results were obtained in the examination 
of four dialysates of digitalis: 

1. 2. 3. 4. 

Per Cent. Per Cent Per Cent. Per Cent 

Total glucosides. 0*152 0*148 0*118 0T11 

Glueosidee by KeHer’s method ... 0*118 t 0*116 0*091 0*085 

Digitoxin ... ... ... ... 0*034 0*032 0*027 0*026 

Proportion of digitoxin .. 22*5 21*6 22*0 23*4 

Physiological experiments upon animals showed that the glucosides soluble in 
chloroform were more toxic than Keller’s digitoxin. 

0. A. M. 

Baking Qualities of Flour. Willard and Swanson. (€)wm. News , 1912, 
105, 97-99.)—Failure to correlate the behaviour of flours with their gliadin-gluten 
ratios suggested that the differences observable might be caused by substances 
present in very small amounts. The production of a good loaf depends on the 
physical properties of the gluten, and these may be much affected by small quantities 
of associated substances. Such substances may also operate in quite a distinct 
manner—viz., by favouring or inhibiting the growth of the yeast, and among these 
would be the amino acids produced from the wheat proteins by the hydrolytic action 
of the yeast. The addition of unextracted bran to flour had a notably deteriorating 
effect on the loaf as regards both volume and texture. If the bran were previously 
extracted with cold or hot water the effect was less marked on loaf texture, and the 
addition of bran extract to the flour was very favourabla The fact that extracted 
bran and bran extract each produced better results than when entire bran is used 
was unexpected but confirmed on repetition. Figures are given showing the effect 
of various substances on loaf volume. Extracts derived from wheat scourings were, 
ou the whole, undesirable, causing sticky doughs; peptones had no effect till present 
in large quantity, and were then deleterious as they produced marked stickiness. 
Glycocoll was markedly bad in every way, the dough being sticky, runny, and 
string}*, and resembling that from badly germinated wheat; the loaf volume was 
reduced and the texture impaired. Leucin produced results like glycocoll, but less 
pronounced; it caused the development of a disagreeable odour. Aspartic acid 
proved slightly favourable, but asparagin was injurious. The latter, while shorten- 



FOOD AND DEUGS ANALYSIS 


191 


mg the time of rising (probably by stimulating the growth of the yeast), weakened 
the gluten and so decreased the oven expansion and loaf volume. Similar effects 
are observed with flour from germinated wheats, and asparagin is known to be 
among the products of accompanying protein metabolism (cf. Ford and Guthrie* 
Analyst, 1908, 33, 323), Ammonium chloride had a most beneficial effect even 
in small traces, and appeared to assist yeast growth, as the time of rising is 
shortened* Ammonium acetate had a similar but less marked effect, but in larger 
amounts impaired the texture. Ammonium tartrate and phosphate had but little 
effect. Sodium bicarbonate was detrimental alike to time of rising and volume of 
loaf, while sodium phosphate, sodium formate, and potassium nitrate call for no 
special comment. A detailed study of the effects of germination of wheat on the 
resulting flour was made, material being prepared from corns germinated for from 
1 to 5 days. Up to 3 days little effect was produced, but after this time bad effects 
at once became apparent; texture of loaf, volume, crumb, and alcohol-soluble protein 
all being adversely affected. The deleterious influence of flour from germinated wheat 
was strongly manifested even when only 1 part in 30 of sound flour was employed, 
while with larger amounts the product showed that the mixtures were quite unfit for 
bread-making. H. F. E. H. 

Detection of Fluorine in Foods, etc. A. Sartori. (Gkem. Zeit f 1912, 36, 
229-230.)—For the estimation of fluorides in wine or fruit-juice, according to the 
author, 200 c.c« of the sample are treated with a few drops of 20 per cent, sodium 
sulphate solution and 10 e.c. of 10 per cent* barium acetate, and the mixture is 
allowed to stand for twelve hours. The precipitate is collected on a filter, incinerated 
and tested for fluorides by the waxed watch-glass method. The limit of sensitiveness 
by this method is about 0*3 mgrm. of fluorine. J. F. B. 

Comparative Study of Methods for Determination of Hard and Total 
Soft Besins in the Hop, H. V. Tartar and C. E. Bradley. (/. Ind. Eng. Gkem 
1912, 4, 209-213.)—It is shown that Siller's method (Analyst, 1909, 34, 485), though 
useful enough with Continental hops, leads to over-estimation of the soft resins when 
applied to seeded hops such as are grown in America or England. This is due to the 
extraction of fatty oil from the seeds (cf. Briant and Harman, J. InsL Brm H 1910, 
16, 5), which are crushed when the sample is put through a mincing machine as 
directed by Siller. On the other hand, Briant and Meaeham’s method (J. Fed. Inst 
Brew., 1897,3, 233) gives very much lower results for soft resins, and correspondingly 
higher ones for hard resins, than does the latest form of Lintner’s volumetric method 
(Analyst, 1909, 34, 53; 1910, 35, 352), or a new method described in the present 
paper. Lintner’s original method (Zeitsch. /. d. ges. Brauw 1898, 21, 407) gives 
results which accord well with those obtained by tbe method of Briant and Meaeham, 
but both methods are believed to be faulty in that they fail to extract the whole of 
the soft resin. A hop which shows only 8 per cent, of soft resin when subjected to 
Briant and Meacham’s process or the original Lintner process may yield 16 percent, 
when analysed in accordance with Lintner’s more recent proposals or by ike authors* 
method. linker’s new method differs from the old one only in the fine gyindfeg of, 
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the sample, to which no objection can be taken when the final determination is to be 
made by volumetric process dependent on the acid function of the soft resins. 

The new method described is as follows: A 10 grm. sample of hops is extracted 
with ether for eight to ten hours. The ethereal extract thus obtained is filtered, and 
the filtrate made up to 200 e.c. Half this volume is used for the determination of 
total resins, the other half for the determination of soft resins. For the determina¬ 
tion of total resins, 100 c.e. is placed in a 250 c.c. flask and evaporated at about 
40° C. to very small bulk, the last of the ether being removed in a vacuum desiccator 
at ordinary temperature. The residue is taken up in alcohol, filtered free from wax, and 
the filtrate made up to 100 c.c. Of this 100 ae., a portion of 20 c.c. (equivalent to 
1 grm. of hops) is transferred to a tared beaker, and the alcohol removed by evapora¬ 
tion in a vacuum oven at 50° C. For the determination of soft resins the remaining 
100 c.c. of the ether extract is taken down to dryness exactly as in the determination 
of total resins. The residue is taken up with about 100 c.c. of petroleum ether 
(b.p. 40° to 45° <X), stirring with a rod and leaving to stand some time. The hard 
resin is then removed by filtration, the petroleum ether removed from the filtrate 
exactly as the ether was removed at an earlier stage, and the residue taken up with 
alcohol. The alcoholic solution is filtered from wax, made up to 100 c.c., and 20 e.c. 
(equivalent to 1 grm. of hops) is transferred to a tared beaker, and evaporated and 
weighed as in the determination of total resins. When dried in the manner described, 
there is much less change of composition—as judged by the absence of browning— 
than when resort is had to higher temperatures, and a constant weight is obtained, 
which is never the case when a temperature of 80° C. is employed. 

The authors believe their method to be the most accurate available, but they 
consider Iintner’s modified method to be the best method for commercial purposes, 
jus it is rapid, and yields results which seldom differ by more than a few tenths of 
1 per cent, from those yielded by their own method. Even with 10 grm. samples the 
sampling error cannot with certainty be kept below 0*8 per cent. G. C. J. 

Tests for Linseed Oil and its Adulterants, J. F. Liverseege and G. D. 
Elsdon. (/. Soc. Ghem, Ind. } 1912, 31, 207-208.)—The following modification of the 
wellrknown Livache test for quantitatively expressing the drying-power of oils has 
been found to yield uniform results: Litharge, finely-powdered and passed through 
a No. 40 sieve, is spread out in a thin layer in an incubator at 20° to 22° C. overnight 
to become constant in weight. About 10 gnus, of this litharge are introduced into a 
flat-bottomed German silver dish, 3 inches diameter and 1 inch deep, 0*7 to 
0*9 grm. of oil added, and after weighing, 5 c.c. of methylated ether (sp. gr. 0*720) 
are run into the mixture, and the litharge spread out in a uniform layer by thoroughly 
rocking the dish. The dish and contents are kept in the incubator at 21° 0. and 
weighed after one, two, or more days, until the weight is either constant or diminish¬ 
ing, and the weight gained then expressed in terms of percentage of the oil taken. 
The added ether is volatilised after half an hour, and leaves an inappreciable residue. 
By this test, raw linseed oil ceases to gain weight in two days, and then usually loses 
weight. With boiled oils, the oxidation is usually complete in one day. The follow¬ 
ing are typical figures: 
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Raw Limeed Oils. 

One Sample. 

Per Cent. 

Maximum. Minimum. 

Gain after two days 

17-4 

18 

15 

„ „ three days ... 

16-9 

— 

—- 

„ „ fourteen days 

Boiled Linseed Oik . 

15-9 

— 

, — 

Gain after one day 

14-1 

14 

12 

Gain after two days 

Soya Od. — Gain=8*4 to 8*9 per cent. 
Cottonseed Oil . — Gain = 6*6 per cent. 

13-6 




Rape Oil and Arachis Oil. —Gain=2*5 per cent.; after twenty-one days, 
rape oil, 5*7 ; arachis oil, 4-1 per cent. 

Olive Oil (2 samples).—Gain=0*6 and 1*4 per cent, in two days; after 
twenfey-one days, 2*5 and 3*4 per cent, respectively. 

Resin Oil —Loss=0*8 per cent, in one day; then gain-9*9 per cent, in 
two days, and 19*4 per cent, in thirteen days. 

Thus, drying oils do not gain after about two days, while non-drying oils may 
continue to gain for weeks. The gain in weight of oils of a particular class varies 
with the iodine value, and there is evidence of some relationship between these 
figures for oils of different classes. A. B. T. 


Chemieal Composition of some New Zealand Meat Extracts. A. M. 
Wright. (J. Sog. Ghem. Ind., 1912, 31,176.)—Moisture, organic matter, mineral 
salts, chlorine, fat, and total nitrogen were determined by the methods described by 
the author (J. Soc. Ch&m . Ind., 1907, 26,1229); acidity by titration with potas¬ 
sium hydroxide and phenolphthaleln and calculating as lactic acid; insoluble and 
coagulable proteins (U.S. Dept . of Agriculture , Bureau of GhemBull 107, p. 115); 
proteoses by the zinc sulphate method (ibid.); peptone-like bodies and polypeptides 
by precipitation, with the proteoses, by the tannin salt-reagent, their amount being 
found by difference (J. Amer. Ghem . Soc., 1906, 28,1485); nitrogen as total meat 
bases by deducting the nitrogen present as ammonia from the nitrogen in the tannin 
salt filtrate; ammonia by the magnesium oxide method ( U.S. Dept , of Agriculture , 
Bureau of Ghem., Bull . 107, p. 9); purin bases by Schittenhelm’s method (ibid., Bull. 
90, p. 129); creatin and creatinin by Folin’s colorimetric method (Zeitsch. physiol. 
Ghent., 1904, 41, 223); phosphoric acid and potash by examination of the ash 
(U.S. Dept . of Agriculture , Bureau of Chem., Bull 107, pp. 3, 4, and 11). 

A “ burned M flavour and a dark colour impair the commercial value of an 
extract; they are shown, by the analyses given of six samples, to be accompanied by 
undue amounts of peptone-like substances, intermediate between the peptones and 
the amino acids. The characteristic salts of meat extract sure potassium dihydrogen 
phosphate and potassium monohydrogen phosphate; In general, the mineral con¬ 
stituents show great variations. G. E. M. 


Aeid-Soluble PhosphoFus Compounds of some Feedinglaterials. 
and Totttogham. (Twenty-Seventh Annual Report of the AgricJMsep. ji 
Wisconsin, 95-106; through Inter. Inst. Agric „ 1912, 3» 
complex organic phosphorus salt of potassium. 
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distributed, particularly in seeds, as a reserve material. It is present in the entire 
seeds of maize, oats, and barley, but is largely localised in the outer layers of the 
wheat seed; it could not be isolated from swedes or alfalfa (Lucerne) hay. Phytin 
phosphorus forms from 40 to 50 per cent, of the total phosphorus in the afore - 
mentioned seeds. In alfalfa which was cut at the most favourable stage of gift 
for forage, the inorganic phosphorus formed 63 per cent, of the total; there is also 
present about 17 per cent, of phosphorus in some unknown organic combination. 

H. P. E. H. 

Estimation of Saccharin in Foods. G. Possetto and G. Issoglio. (Giorn. 
Farm . Ghim 1912, 61, 5-11 f through Chem . Zentralbl. , 1912, I., 754.)—The 
separation of the saccharin from the chief constituents of foods by dialysis is 
recommended. In the case of milk, jams, etc., a portion of the sample is rendered^ 
alkaline with sodium carbonate and submitted to dialysis for twenty-four hours; 
the end of this time the dialysed solution is acidified with phosphoric acid, and tnf# 
saccharin shaken out with ether. The dialysed solution obtained in a similar way 
from cocoa should be decolorised with animal charcoal before being shaken out with 
ether. W. P. S. 

Composition of Seammony Boot and of Seammony Besin. F. B. Power 
and H. Bogorson. (/. Ghem. Soc ., 1912, 1Q1, 398-412.)—Seammony root con¬ 
tains a small quantity of sucrose, an essential oil and furfuraldehyde, crystalline 
scopoletin and its glucoside, 3-4-dihydroxy-cinnamic acid, fatty acids, and a resin 
containing ipuranol, C 23 H 33 0 2 (0H) 2 , melting at 285° to 290° C. ; a-methyl-butyric 
and tiglie acids; jalapinolic acid and its methyl-ester; valeric acid; and traces of 
other substances. Seammony gum-resin contains tiglie acid, a valeric acid, jala¬ 
pinolic acid and its methyl-ester, and glueosides, dextrose, etc. The resins obtained 
from the root and the commercial gum-resin are thus similar in character, but not 
identical. A comparison of the resin from scammony-root with that obtained from the 
root of Ijpomcsa orizabensis (J, Ghem. Soc., 1912, 101, 1-17), shows that the two products 
differ considerably in composition. Both the resins are complex in character, but 
consist to a large extent of the glueosides and methyl-pentosides of jalapinolic acid, 
Ci 5 H S0 (OH)(GO 2 H) and its methyl-ester. While, however, the methyl-pentose 
obtained from the hydrolysis of the resin of seammony root appears to be identical 
with rhamnose, that from the resin of L orizabensis yields a new crystalline tetra- 
aeetyl derivative. The resin from the last source contains also small amounts of 
hentriacontane, C^H^, and cetyl alcohol, which are not present in the resin from 
seammony root, and marked differences are observed in extracting the crude resins 
and the products of their alkaline hydrolysis with various solvents. The names by 
which these complex resins have hitherto been known, such as “ jalapin ” or 
“seammonin ” should now be discarded, as they are not individual substances. 

A. B. T. 

Inversion of Sucrose by the Enzymes of Honey. 0. Achert. (Zeitsck. 
Unterstich. Nahr . Gemissm,, 1912, 23, 136-139.)—Results of experiments carried out by 
the author show that honey which has not been heated above 55° Cl is capable of 
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inverting added sucrose; the inversion proceeds at the ordinary temperature and is 
more or less rapid* For instance, a mixture of honey and sucrose was prepared con¬ 
taining 22*0 per cent, of the latter ; after the lapse of four months the mixture was 
found to contain only 2*2 per cent, of sucrose. When the honey has been heated to a 
temperature of 100° C., is loses its power of inverting sucrose. The quantity of 
free acids in the honey does not play any part in the process, as neutralised honey 
inverts sucrose at the same rate as does natural honey. W. P. S. 

Estimation of Tannin in Wines. P. Malvezin. [Bull Soc , Ckim., 1912, 11, 
300-303.)—The method described previously (Analyst, 1911, 38, 412) may be 
modified slightly in order to render the estimation more rapid, the chief alteration 
being that the zinc-tannin precipitate is collected on a filter immediately after the 
wine and precipitant have been boiled for the prescribed period of five minutes. 
After the precipitate has been washed, it is dissolved in dilute sulphuric acid and the 
solution titrated with permanganate as described. The factor 0:120 should be 
employed for calculating the quantity of gallotannic acid from the volume of per¬ 
manganate solution required for the titration, and the titration should be continued 
until a pink coloration is obtained which does not disappear within three minutes. 

W. P. S, 


Detection of Small Quantities of Zinc in Wine. A. Straub. {ZeitscK 
Untersuch. Nahr. Genmsm^ 1912, 23, 140.)—The following process is described for 
the detection of small amounts of zinc in wines, for instance, in wines which 
have been treated with potassium ferroeyanide and a zinc salt in the fining 
operation (cf. Analyst, 1905,30, 264). From 100 to 200 c.c. of the wine are boiled, hot 
sodium carbonate solation is added, and the mixture heated for some length of time; 
the precipitate is then collected ou a filter, washed, dissolved in a small quantity of 
hydrochloric acid, and the solution oxidised by heating with potassium chlorate. 
An excess of sodium acetate is now added, the solution is boiled, filtered to remove iron 
and aluminium hydroxides, etc*, and the filtrate then tested with hydrogen sulphide, 

W. P. 8. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Microscopic Differentiation of Hemp and Flax Fibres. P. Sonntag*. (&r, 
Bmt&eh, botan. Ges 1912, 29, 669; through Ghem , Zmtraibl, 1912, I., 1058.)— 
With the microscope focussed on the upper surface, flax shows a right-hand spiral 
forming an average angle of 10*21 degrees with the cell axis. With a deeper focus, 
a left-hand spiral of a steeper twist is observed. Hemp shows the same double 
spiral, but at an average angle of only 3*7 degrees. In both cases the structure is 
only observed in thin bast cells after boiling in water or acetic acid. Observation is 
best carried out on the broken ends pf a tom fibre, Q* H M. 


Seventh Report on Research Work of the MetropoMtan Water Board, 
A. €. Houston. 1912.— This Report consists of the following six sept 
for pathogenic organisms in raw river water. 2. The comparative vitality 
Vated ” and “ uncultivated M typhoid bacilli in artificially infee£©& fais|j|f| jf| mmi 
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river water. 8. The comparative vitality of the typhoid bacillus in raw Thames 
water at different temperatures, 4. On the biological characters of B. coli isolated 
from (1) raw river water, (2) stored water, and (8) stored and filtered water. 5. On 
the advantages of passing raw river water through small reservoirs antecedent to 
storage in large reservoirs, 6. On the advantages of occasionally using precipitation 
methods antecedent to the storage of raw river water in large reservoirs. Among 
the conclusions arrived at by the author are the following: 1. The typhoid bacillus 
and Gartner’s bacillus are not habitually present in small amounts, such as 10 c.c., 
of raw river water ; and since the water will ultimately be stored for several weeks 
and then filtered, the margin of security is very great, in view of the extremely high 
death-rate of uncultivated typhoid bacilli when added artificially to river water. 2. In 
the Sixth Research Report (Analyst, 1911, 36, 185) it was shown in a “ girl carrier ” 
case that w uncultivated ” typhoid bacilli perish much more rapidly than “ cultivated ” 
organisms. A £t male carrier ” case amply confirms the previous finding, and it may 
be taken as true that thirty days’ storage of river water is tantamount to sterilisation 
so far as water-borne epidemic disease germs are concerned, 8. Laboratory experi¬ 
ments lead to the conclusion that the typhoid bacillus lives longer at low (32° to 41° F.) 
than at higher (50° to 98*6° F.) temperatures. For seven months in the year the 
mean river temperature of about 58° F. is specially unfavourable to the sustained 
; vitality of the typhoid bacillus; during the remaining five months of the year the 
: mean temperature of about 41° F. is much less favourable to the rapid death of this 
organism. Even at freezing-point the reduction of typhoid bacilli by the second 
week was over 99 pear ceni, and by the fourth week only one survived out of 3,029 
added initially. In the case of the Metropolitan water-supply the author is of 
opinion that even in the coldest months of the year four weeks’ storage of river 
water prior to filtration affords reasonable, if not absolute, protection from water¬ 
borne diseases. 4. This report is of a highly technical character, and deals with the 
j physiological differentiation of numerous varieties of B. co&, using the direct plating- 
out method not preceded by cultivation in an enrichment liquid medium. 
5 and 6. The author .confirms his previous opinion (Third Research Report) as to 
the desirability of passing the rm river water through small reservoirs before storage. 
On three separate occasions, when samples were examined before and after such 
treatment, the percentage reduction, when averaged, was as follows: Bacteria, 36, 
ammoniaeal nitrogen 15, aDbumenoid nitrogen 5*2, permanganate 7, turbidity 19, 
colour 8. The pre-storage treatment may be advantageously supplemented by the 
use of coagulants such as sulphate of alumina or alumino-ferric, and among other 
benefits derivable is the possibility of utilisi ng the worst quality of flood water, and 
so preventing the depletion of the storage reservoirs under any conditions save those 
; of drought. H. F. E. H. 

Sterilisation of Water and Dairy Materials by Ultra-Violet Rays. 
M. Rmgrelmann. (/. cT Agric. Prat., 1911, 75, 619-621; through Inter . InsL Agric., 
1912, 3, 266.)—Ultra-violet rays from a mercury lamp traverse quartz or rock 
crystal, but not glass and thin layers of air. Water must be free from mattes: in 
suspension; the sterilisation on an industrial scale of liquids like wine, beer, }k y or 
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broth, which contain colloid substances, is not to be expected, owing to the low 
penetrative qualities of the rays in such media. The walls of the lamp should not 
be in direct contact with water to be sterilised, since the yield of rays falls off in 
proportion as the temperature of the lamp is lowered. On a laboratory scale milk 
has been successfully sterilised by allowing films not exceeding a few millimetres in 
thickness to flow between quartz plates, the rate of flow being regulated by the 
inclination of the plates. Water for butter-making is favourably affected, an impure 
sample after treatment causing a prolongation in the life of butter made with it from 
eight days to a month. The most useful application of the rays is in the sterilisation 
of drinking water. H. F. E. H. 

ORGANIC ANALYSIS. 

Detection of Tertiary Alcohols. M. Guerbet. ( Comptes rend., 1912, 154, 
713-715.)—A means of distinguishing between primary, secondary, and tertiary 
alcohols is based upon the differences in their behaviour when heated with potassium 
hydroxide (c/. Comptes rend., 1911, 153, 1487). A mixture of 3 ac. of the alcohol 
and 3 grms. of potassium hydroxide (previously dehydrated by fusion) is heated 
for sixteen hours at 230° C. in a sealed tube. After cooling, the point of the tube 
is broken tinder water, and the gases collected and measured. In the case of 
primary or secondary alcohols the amount of gas will be considerable, whereas with 
tertiary alcohols it will only amount to a few c.a at most, or there may be absorp¬ 
tion of water into the sealed tube. The solid product of the reaction is then treated 
with water. If the alcohol was primary or secondary, it will have been completely 
transformed into the potassium salt of the corresponding acid, and will be entirely 
soluble, whereas in the case of secondary or tertiary alcohols an oily layer of about 
the same volume as the original alcohol will be formed upon the surface of the 
water. C. A. M. 

Aromatic Grass Oils. Part II. (Bull. Imp. Inst. , 1911, 9, 333-340.)— 
Part I. of this article (Analyst, 1912, 61) dealt with citronella oils, and the present 
part is devoted to lemon-grass oils. These are derived mainly from the two 
grasses, Cymbapogon ftemoms and C. citraius, the former yielding oils soluble in two 
or more volumes of alcohol (70 per cent.}, and the latter giving, as a rule, oils not 
completely soluble in even ten volumes alcohol (90 per cent.). An oil from C.pendukis 
(India) also yields an 14 insoluble ” oii 

Ceylon Lemon-grass Oils .—Three samples distilled from C. citratus gave the 
following results: 



l. 

2. 

‘3. 

Yield of oil, per cent. ... 

3p, gr., 15°/15° C. ... 

Opt. rotation, 100 mm. at 20° C. 
Citral by sodium bisulphite, per 
cent. ... ... ... ... 

Solubility 

0*22 

0*892 

-0*42° 

750 

Not complete!]! 
or 90 per oer 

0-25 

0-891 

-0-65° 

74-0 

r aolttble e-yen in j 

0*37 

0-893 .. 

ii 

30 4bfeg 
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Two other oils examined, stated to be ftexuoms oils, were found to be mixtures 
of such oil with the oil from G . nardus (citronella grass), and gave abnormal results. 
Indian Lemon-grass Oils .—Four samples yielded results as follow: 



M Tyrna ” 

Oil. 

“Cochin” 

Oil. 

“ Mariani ” 
Oil. 

“Ceylon” 

OIL 

Odour. 


Fine 

_ 

___ 

Sp. gr., 15°/15° C. . 

0-902 

0-905* 

0-914 

0-900 

Opt. rotation, 100 mm. at 20° C. 

-0-7° 

-0-65° 

-0-1° 

-0-1° 

Citral, by sodium bisulphite, 
per cent.. 

72*5 

84-5 

73-0 

76-0 

Solubility in 70 per cent, alcohol 

Not completely 

Soil: 2. More 

Not completely 

sol in lOvols. 

alcohol pro¬ 

sol. in 10 vols. 

Solubility in 90 per cent, alcohol 

Sol. in quanti¬ 

duced slight 
turbidity. 

Sol. in all pro¬ 

Sol. in quantities 

ties up to 1 

portions ; ex¬ 

I up to 

1 vol.; 


vol. ; cloudy 

cess of alcohol i 

turbid on addi- 


on addition of 1 

produced slight 

tion of more 


more alcohol. 

turbidity. 

alcohol. 


The “ Gochin ” lemon-grass oil thus belongs to the group of “ soluble ” oils, 
and is exceptionally rich in citral. Most commercial lemon-grass oils contain from 
70 to 75 per cent, of citral. 

Uganda Lemon-grass OUs. —The following are typical of six oils (from C. citratus) 
examined from this source: 



1 

(Entebbe). . 

2 

(Entebbe). 

3. 

Sp. gr., 15715° C.1 

0-872 

0-881 

0-894 

Opt. rotation at 20° C. ... i 

-0-32° 

+ 0-17° 

"0-4° 

Aldehydes by sodium bisulphite, 
percent. 

Solubility in alcohol ... 

64*5 

70*5 

75*0 

Not completely 

Not completely 

Insol. in 10 vols. 


soL in 10 vols. 

sol. in 10 vols. 

of 70 per cent. 


of 80 per cent, j 

of 80per cent. 


Bermuda Lemon-grass Oil. —A sample of this oil. from G. citratus showed on 
analysis: Sp. gr., 15° C., 0*8689; optical rotation at 20° CL, - 0*35°; citral, 40 per 
cent.; not completely soluble in 70 per cent, or in 80 per cent, alcohol. The percen¬ 
tage of citral is very low. 

Montserrat Lemon-grass oil is of the insoluble type, and one sample examined 
contained over 74 per cent, of citral. * A. B. T. 
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Detection Of Carotin. M. Tswett. (Ber. Dent Botan. Ges., 1912, 29, 630- 
636, Through Ghem. Zentralbl, 1912,1., 951,)—For colouring matters belonging to 
the same group as carotin the name carotinoids is suggested. For the detection 
of carotin an alcoholic or petroleum spirit extract of the colouring matter is 
first obtained, and its elective solubility in a two-phase system of 80 per cent, 
alcohol and petroleum spirit is estimated. Should a portion of the colouring matter 
be electively soluble in the petroleum spirit it is possibly carotin. After removal of 
all alcohol the absorption capacity of the petroleum spirit solution is then tested 
with calcium carbonate, and should the solution retain its colour in the presence of 
an excess of the absorbent agent, its spectrum should be examined. The positions of 
the two principal absorption bands in the spectrum of carotin are somewhat differently 
placed by different observers. In the author’s experiments with carotin derived 
directly from the leaves these bands occurred at 492 to 475 pp and 460 to 445 pp 
respectively. With regard to the micro-chemical detection of carotin, it was found 
that the potassium hydroxide method of Molisch (Ber. Dent botan . Ges., 1896, 14, 
18) and the author’s resorcinol method (Botan. CentralbL, 81, 83) did not give 
entirely definite reactions. In the latter method the tissue containing chlorophyll is 
treated with concentrated resorcinol solution, whieh dissolves the plasmatic proteins 
and lipoids. If, then, about 1 per cent, of hydrogen potassium phosphate be added, 
the lipoids agglomerate into green globules and there separate, here and there, 
bundles of yellow crystals, which also contain red crystals. These masses of crystals 
consist of xanthophyllene and carotin. & A. M. 

Errors in the Estimation of Cholesterol by the Bitter Method; Effect of 
Autolysis on Cholesterol. H. J. Copper. (/. Biol Ghem., 1912, 11, 37; through 
Ghem. Zentralbl, 1912,1., 1055.)—Ritter’s method of estimating cholesterol { Zeitsch. 
/. physiol Ghem., 1901,34,430) was investigated, pure cholesterol and ox-spleen being 
used; it was found that the use of sodium ethoxide causes unavoidable errors. With 
too little, the esterification of the fats is incomplete, and the amount of cholesterol 
is over-estimated; with too much, the cholesterol cannot be completely extracted from 
the salt-mixture by ether, and too little is found. The cholesterol content in she spleen 
of the dog is not materially altered by autolysis. Ox spleen contains about 0*4 per 
cent, of cholesterol calculated on the moist substance. O. E. M- 

Estimation of Citric Aeid. D. S. Pratt (K S. Department of Agriculture, 
Bureau Ghem., through Ghem m Eng., 1912, 15, 72-74.)—The following method yields 
satisfactory results in the examination of fruit juices, etc., containing citric and other 
organic acids in admixture. The citric acid is oxidised to acetone dicarboxylic add, 
and the acetone produced is weighed as a mercury sulphate addition-produet. Fifty 
grms. of the juice are treated with 110 c.c. of alcohol (95 per cent.) to remove pectin 
bodies. The liquid is filtered after fifteen minutes and the residue wasted with more 
of the alcohol. The solution is diluted to an alcoholic strength of about 50 per eeat., 
and barium acetate solution (20 per cent, in water) added ,to precipitate all the 
acid. After stirring, allowing the precipitate to settle, filtering ttfel solution 
thoroughly washing the precipitate on the paper with akdtel (ID jog 
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sugar, the paper and its contents are dried until alcohol is removed. (Ether may be 
used in place of alcohol at this stage for washing the precipitate,) About 50 c.c. of 
water and 8 to 5 c.c, of syrupy phosphoric acid are added to the barium citrate, which, 
on warming, completely dissolves, when the liquid is filtered and the paper and 
residue washed till the solution measures 100 c.c. An aliquot part of this solution, 
containing about 0*05 to 0*15 grm, citric acid, is measured into a distilling flask, 5 to 
10 c.c. of phosphoric acid added together with 400 c.c. of hot water. When briskly 
boiling, potassium permanganate solution (0*5 grm. per litre) is run in from a dropping 
funnel at the rate of 1 to 2 drops per second till the pink coloration is permanent 
throughout the liquid. The apparatus used by the author consists of a distillation- 
flask (500 ac. capacity) attached to a spiral condenser, the former carrying a funnel, 
the stem of which extends \ inch through the stopper, and which is drawn out to a 
small bore. The distillation-flask contains a glass rod, to the lower end of which is 
fused a short piece (| inch) of small tubing, the device helping to produce steady 
ebullition. As the permanganate is added drop by drop, the acetone produced by 
oxidation of the citric acid is distilled off as soon as formed, and further oxidation 
prevented. The receiver contains 80 to 40 e.c, of Deniges’ reagent, prepared by 
adding, with constant stirring, 200 c.c. of strong sulphuric acid to 50 grms. of mercuric 
oxide and 500 c.c. of water, heating, if necessary, on the water-bath till solution is 
complete, and filtering the liquid after cooling and diluting to 1 litre. The distillation 
is continued till only 50 to 100 c.c. of solution remain undistilled, when the solution 
in the receiver is boiled gently under a reflux-condenser for three-quarters of an 
hour after the liquid becomes milky. The solution is filtered hot through a Gooch 
crucible, washed with water, alcohol, and finally ether, and dried in the water-oven 
for half an hour. The weight of the precipitate, which is, according to Denig&s, 
(2HgS0 4 .3Hg0) s .4CH 3 ,C0.CH 3 , multiplied by 0*22, gives the amount of citric acid in 
the fruit juice taken. In many cases precipitation of barium citrate and its subse¬ 
quent solution in phosphoric acid are unnecessary, but sugar-containing products 
should be examined as described, since sugar retards the oxidation of the citric acid. 
Malic and tartaric acid do not interfere with the process. Duplicate determinations 
agree within 2 or 3 mgrms. of citric add with the quantities specified. The factor 
given (0*22) does not correspond with any simple formula, and has been arrived at as 
a mean of a number of experiments. A, R. T. 

Analysis of Textile Finishes. E. Schmidt (Ghem. Zeit, 1912,36, 313-315.) 
—The author proposes a scheme for the identification of finishing materials in 
textiles. The finish is dissolved in as concentrated a form as possible by extraction 
with organic or inorganic solvents. Fats, resins, and mineral substances are 
estimated in separate samples. The substance extracted from the cloth and free 
from fat is dissolved in water. The aqueous solution is treated with a few drops of 
nitric acid, and the separation of a gelatinous precipitate would indicate the presence 
of norgin. The precipitate is warmed slightly and filtered ; the filtrate is cooled and 
tested with a neutral solution of ammonium molybdate. If a white fiocculent pre¬ 
cipitate is formed, either at once or after a short time, the presence of glue is indicated. 
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After standing, the solution is filtered, neutralised with ammonia, and treated with 
an excess of aleohoL The formation of a precipitate may indicate the presence of 
starch, dextrin, gums, plant mucilages, or norgin; dextrose and glycerol remain in 
the filtrate, J. F. B. 

Quantitative Estimation of Hydroxy-, Amino-, and Imino-Derivatives 
of Organic Compounds by Means of the Grignard Reagent, and the Nature 
of the Changes taking Place in Solution. H. Hibbert. (/. Chem. Soc. t 
1912, 101, 328,)—Hibbert and Sudborough’s method (/. Chem , See,, 1904, 85, 933) 
gives low results with most hydroxy-compounds if phenetole is the solvent used; the 
fatty alcohols up to and including propyl alcohol behave quite abnormally in both 
phenetole and amyl ether. Aromatic and most fatty hydroxy-compounds give accurate 
results in amyl ether, alone or in admixture with ketones, esters, etc. In phenetole, 
but not in amyl ether, aromatic amines give low results. Hibbert and Sudborough’s 
method (J. Chem. Soc 1909, 95, 477) for the estimation of amino- and imino-groups 
is not applicable to the lower fatty amines, as these form stable additive compounds 
with the magnesium methyl iodide, with the result that gas is not evolved, or only 
slowly, and on heating. Pyridine appears to be the most suitable solvent for 
hydroxyl compounds, and primary and secondary amines, but investigation of the 
lower fatty alcohols and fatty amines in this respect has not been carried out. 
Dimethylaniline may apparently also be employed. 0. E. M. 

New Method for the Separation of Tertiary from Secondary and Primary 
Amin es. H. Hibbert and A. Wise. (/. Chem. Soc., 1912,101,341.)—The primary 
and secondary amines form additive compounds with magnesium alkyl halides which 
immediately decompose at ordinary temperatures, with evolution of the corresponding 
fatty hydrocarbon: 

(1) B*NH a +MgBT=B-NH(Mgl) 4 - B'H 

(2) Bg; NH + MgBT=B st ; N (MgI)+B'H 

while tertiary amines, having no available hydrogen atom, yield additive compounds 
incapable of this decomposition. To the mixed amines, alone or dissolved in ether, is 
added excess of an ethereal solution of magnesium methyl iodide or bromide, the 
ether distilled o% and the product heated to 200° to 280° C. in an oil-bath, when the 
tertiary amine over. The other amines are recovered by steam distillation from 
sodium hydroxide. O, E. M. 


Elm-Seed Fat. A. Pawlenko. {Chem. Bev* Fett- u. 1912-, 19, 43-44.) 

—The seeds of the elm-tree contain about 45 per cent, of kernels, which on extraction 
with petroleum ether yield a greenish-yellow fat (28*1 per cent.) belonging to the 
cocoanut-oil group. A sample thus extracted gave the fallowing values: Sp. gr. a$| 
20° 0., 0*9559; solidification-point, 3*5° 0.; melting-point, 5*7° (X; acid vafo% s §^f|1 
saponification value, 277*3 ; Hehner value, 75*45; Beiebert value, 3*7 fluffy' 
value, 32*2. The fat contained 56*2 per cent, of eap&e 
of butyric and oleic acids, and 14*82 per * 
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yielded about 2 per cent, of a hard yellow wax-like fat, melting at 59*5° 0. and having 
a saponification value of 187. The kernel fat had a pleasant taste and odour and was 
apparently well suited for the purposes of food. It also yielded a hard soap which 
was particularly soluble in cold salt water, but which separated on the surface on 
heating the salt solution to 78° 0. The extracted residue contained 7*9 per cent, of 
nitrogen, and ought, therefore, to be a valuable feeding stuff C. A. M, 

Characteristics of Cotton Wax. C. Piest. (Zeitsch. angew. Chem* y 1912, 25, 
896-399.)—A sample of crude American cotton (ash, 2*44 per cent; Schwalbe’s 
copper value, 3*57) yielded the following amounts of extract to different solvents: 
Ether, 0*74; benzene, 0*87; petroleum spirit, 0*50; and alcohol, 1*20 and 1*27 per 
cent. The aleoholie extract had a saponification value of 159, and iodine value of 
22*1. In the case of nine samples of normal cotton purified for nitration the follow¬ 
ing range of values was obtained; Copper value, 0*65 to 1*47; ash, 0*12 to 0*27; 
wood-gum, 0*32 to 0*90; ether extract, 0*09 to 0*37; carbon tetrachloride extract, 
0*12 to 0*32; and alcoholic (absolute) extract, 0*24 to 0*53 per cent. The cotton 
wax in the normal purified wool was soluble to the extent of about 50 per cent, in 
absolute alcohol, whilst about 25 per cent, was soluble in ether and in carbon 
chloride. In respect of its melting-point, saponification value, and iodine value, i4 
closely resembled Japan wax. When present in cotton wax it has the effect of 
increasing the copper value. C. A. M. 

Befpaetometrie Estimation of the Strength of Formaldehyde Solutions. 
X, T. Reieher and F. C. M. Jansen. (Chem* Weekblad 1912,9,104-109; through 
Cham. Zeniralbl , 1912,1., 949.)—Experiments with Zeiss's immersion refractometer 
have shown that the refractometric reading is a linear function of the concentration 
of a formaldehyde solution. If 15*5 be subtracted from the reading, and the differ¬ 
ence be divided by the factor 3*17, the result will give the percentage of formaldehyde 
in the solution. C. A. M. 

Hiibener’s Bromide Method for the Estimation of Caoutchouc. 
F. W. Hinriehsen and E. Kindseher. (Chem. Zeit, 1912, 36, 217-218, 230-232.)— 
Hubener’s method lor the estimation of caoutehoue in vulcanised rubber (Analyst, 
1909, 34,170 and 365) by bromination in presence of water has been criticised by 
various authors, and recently in an adverse manner by Eseh (Analyst, 1911, 36, 
558). The present authors had already shown that the estimation of the combined 
bromine after oxidation with nitric acid involves serious losses of bromine, which, 
however, may be avoided if the substance be oxidised by fusion with alkali carbonates. 
It is now shown, however, that if this source of error be eliminated the method 
devised by Hiibener becomes fundamentally unsound, and invariably yields results 
which are much too high. The investigations of the authors on mixtures of 
known composition lead to the following conclusions; (1) In the case of soft 
vulcanised rubbers, complete bromination is very difficult to attain, because the 
sample cannot be ground sufficiently fine; there is no means whereby the final point 
of the bromination in presence of water may be recognised. (2) The precipitated 
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bromide always contains an excess of bromine above the theoretical quantity, 
owing to the occlusion either of bromine or brominated compounds. The method of 
purifying the bromide by washing with alcohol and carbon tetrachloride, recom¬ 
mended by Hubener, is quite insufficient. (3) Superbrominafcion invariably takes 
place, and the caoutchouc values calculated from the combined bromine are too high. 
This error is only partially compensated by the opposing error due to loss of bromine 
when the compound is oxidised by boiling with nitric acid in presence of silver 
nitrate. (4) The estimation of the uncombined sulphur in the aqueous filtrate from 
the bromide precipitate is unreliable; ' considerable quantities of the combined 
sulphur are continuously oxidised and are estimated in the aqueous filtrate. 
(5) Consequently, the percentage of vulcanisation sulphur found in the bromide is 
always too low. (6) The theoretical basis of Hiibener’s method, differentiating 
unvulcanised caoutchouc, caoutchouc monosulphide and disulphide, is therefore left* 
at present without experimental support. J. F. R. 

Source of Error in the Kjeldahl-Gunning* Method. P. A. W. Self. 
( Pharm . «?., 1912, 88, 384-385.)—The author finds that considerable loss of ammonia 
may take place by volatilisation from the boiling acid liquid when the temperature 
rises above a certain point, and that this loss is markedly accelerated as the liquid 
approximates to the composition KHS0 4 . In some experiments made, practically 
the whole of the ammonia was lost from highly concentrated potassium sulphate and 
sulphuric acid mixtures. It is pointed out that there is a limit to the amount of 
organic substance which may be used in an experiment in order to avoid loss of 
nitrogen, and approximately this is, where 25 c.c. of sulphuric acid and 12 grms. of 
potassium sulphate are employed, not more than 3*5 grms. of a carbohydrate 
material, 30 grms. of a fatty product containing from 5 to 10 per cent, of oil or fat, 
and 10 grms. containing 80 to 90 per cent, of oil or fat. At least 15 grms. of sulphuric 
acid should remain at the end of the heating period. A. B .T. 


Estimation of the Molecular Weight of Small Quantities of Fatty Acids. 
W. Arnold. (Zeitsch. Untersuch. Nahr. Gemtssm 1912, 23, 129-135.)—Full details 
are given for estimating the molecular weight of small quantities of water-soluble and 
other fatty acids by titration with potassium hydroxide solution and determining the 
weight of the resulting soap. An essential part of the process consists in powdering 
the soap residue before it is dried, it having been found that the last traces of water 
cannot be expelled from a compact mass of soap. A quantity of the fatty acid is 
placed in a flask and neutralised by the addition of alcoholic ^ potassium hydroxide 
solution ; in the case of solid fatty acids, a portion of the potassium hydroxide is 
added, and the contents of the flask warmed to dissolve the fatty acid, the final part 
of the titration being carried out after eooliog the solution, as slightly more alkali < 


required for the neutralisation when the solution is hot. Phenolphthalein is used as 
the indicator, and the amount of solid matter introduced by this solutkm must 


estimated separately and an allowance made. The soap solution Is then transferred 

to a weighed platinum basin, evaporated slowly, and the residue d 

minutes in a water-oven. The residue is now broken up into a fine If ifcll 
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aid of a small spatula, and the drying continued for a further two and a half hours* 
The molecular weight is then calculated from the formula; 

($-v x/) x 20000 

M =-■- 

V 


where M is the molecular weight, $ the weight of the soap, v the number of c.c. of' 

/39-l\ 

^ potassium hydroxide solution used, and / the potassium equivalent ( 2 QQQQ / 


each c.c. of the latter solution; should the potassium hydroxide contain traces of salts, 
their quantity must be estimated by sulphating a definite volume of the solution, and 
correcting the equivalent accordingly. Results of experiments with a series of fatty 
acids, ranging from butyrie acid to stearic acid, show that the method yields correct 
figures; in over 90 per cent of the analyses the figures found agreed within 2 units 
of those required by theory. W. P, S. 


Method for Determining the Relative Reactivity of Organic Com¬ 
pounds. H. Hibbert. (J. Chem. Soc 1912, 101, 34L)—The total theoretical 
quantity of methane is not in general evolved on the interaction of a hydroxy- 
compound and an excess of magnesium methyl halide in phenetole; the amount is 
not affected by the presence of ketones, esters, etc. If, however, there is insufficient 
Grignard reagent, it will be apportioned between the hydroxy-compound and the 
ketone, according to their relative reactivity for it. To 0*2880 grm. (1 mol.) of 
a-naphthol was added 8 mols. of the ketone, 6*0 c.c. of phenetole, and 5-0 c.c. of 
magnesium methyl iodide in phenetole, this being the quantity necessary to react 
with all the a-naphthoL The methane evolved was measured, and the reactivity- 
factor calculated as the theoretical volume evolved by 0*2880 grm. of a-naphthol, 
divided by that found. The known greater reactivity of fatty over aromatic ketones 
is reflected in the table of results on a series of ketones. O. E* M. 

Estimation of Oxalic Acid in the Leaves of Conifers* J, Otto. [ZeitscK 
anal Chem 1912, 51, 296-800.)—Having observed by microscopic examination that 
the leaves of conifers contained apparently varying quantities of calcium oxalate 
crystals, the amount varying with the age of the leaves, the author estimated the 
quantity actually present. Pine leaves (needles) one year old were found to contain 
from 0*2 to 0*9 per cent, of oxalic acid, whilst older leaves contained up to 2*8 per 
cent. W. P. S. 

Preliminary Notes on the Examination of Various Stiek-Laes and 
Shellacs. J. H. Hoseason and 0. Slug. (J. Soc. Ghem. Ind« t 1912, 31, 165.)—Five 
kilogrms. of the stick-lac were ground, sifted through a 40-mesh sieve, and mixed; 
5 grms. were macerated for twenty-four hours in warm distilled water, filtered, and 
washed. The dried filtrate is the coloured water extract. The dried residue was 
macerated with 90 per cent, alcohol, the extract evaporated to a syrup and dropped 
on fat-free cotton-wool, and rapidly extracted, after the alcohol had been driven off* 
with cold ether. The ether was removed by evaporation with alcohol, the liquid 
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made up to 50 ac. with alcohol, and 5 c.c. taken for (ether-soluble) resin and two 
portions of 20 c.c. for two Hub! tests. The residue in the cotton-wool was dissolved 
out with alcohol to 100 c.c., and 5 c.c. taken for (ether-insoluble) resin, and 40 ac. 
for two Hiibl tests. To insure drying, the film of resin substance in determining the 
lesin must be very thin. The residue from the treatment with water and alcohol 
was extracted with chloroform ; the wax obtained on evaporating off the chloroform 
contained a brown substance, included in the wax content. The final residue (woody 
fibre, insect remains, and probably protein colour compounds) was dried and weighed. 
Analyses of a series of stick-lacs, button-lacs, and shellacs are given. The necessity 
for a standard method of carrying out the Hiibl test is emphasised. 

O. B. M. 


New Method for the Determination of the Reducing* Sugars. E. C. 
Kendall. (/. Amer . Chem . Soc 1912, 34, 317-341.)—Briefly, the method consists in 
modifying Fehling’s reagent by substituting potassium carbonate for caustic soda, 
md salicylic acid for Rochelle salt. The cuprous oxide is filtered off, dissolved in 
hot nitric acid, and the copper determined by the modified iodide method as 
previously described by the author (Analyst, 1912, 66). Potassium carbonate is 
shown to be the most satisfactory alkali, and gives more copper than sodium 
carbonate with the same weight of sugar. Rochelle salt causes some spontaneous 
reduction of copper, and the citrate solution proposed by Benedict (J. Biol Ch&m. y 
1908, 5, 485) is found to be inaccurate owing to depression and variation caused in 
the reducing power of the sugar in its presence. An alkaline salicylate solution 
replacing the alkaline tartrate was found to give no spontaneous reduction of copper 
even after seven hours heating in the boiling-water bath, and changes in the weight 
present had but very small effect on the reducing power of the sugars. It is not 
possible to replace salicylic acid by sodium salicylate, although the acid must be 
present in the alkaline solution as the potassium salt. Numerous experiments are 
described in which variations in procedure were made in order to obtain optimum 
conditions. For the preparation of standard tables by the new method, specially 
purified sugars were used, and their purity carefully checked by the polariscope and 
otherwise. The author prepared maltose by the barley diastase method of Baker 
(Analyst, 1908, 33, 393) ,* the other sugars were purchased and reerysfc&llised. The 
method of reduction was as follows : The sugar employed was measured out iu 
solution of appropriate strength into a 200 c.e. Erlenmeyer flask, and the total 
volume made up to 100 ac. Five grms. of dry salicylic acid were then added, 
followed by 15 ac. of copper sulphate solution (equivalent to 2 grms. of GuSO^H^O) 
and 25 ac. potassium carbonate solution (equivalent to 15 grms. of the carbonate) 
without any agitation of the flask. This order must be adhered to. The fl a sk s are 
now shaken with a rotary motion. As soon as the salicylic acid has dissolved, the : 
flask is immersed in the boiling-water bath for twenty minutes. The cuprous oxide 
is filtered on a perforated porcelain dish covered with asbestos felt, and fin a ll y tell || 
with by the author’s method alluded to above. The sugars fer which 
given are glucose, invert sugar, lactose, and maltose., v V;': H* , <|| 
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INORGANIC ANALYSIS. 

Separation and Estimation of Arsenic and Antimony- G. Bressanin. 
{Ann. chim. anaL t 1912, 17, 81-84.)—Blattner and Brasseur have proposed to 
estimate quantities of arsenic such, as occur in commercial mineral acids as follows : 
Hydrochloric acid, if of lower sp. gr. than 1*16, is first brought up to this density by 
addition of pure sulphuric acid (sp. gr. 1*45), and 50 c.c. are taken for the test. Iodide 
of potassium (5 e.c. of a 30 per cent, solution) is added, and the arsenious iodide 
filtered off on asbestos and washed with a few c.c. of pure hydrochloric acid con¬ 
taining 10 per cent, of potassium iodide. The precipitate is then dissolved in water, 
the solution saturated with sodium bicarbonate, and the sodium arsenite titrated 
with ^ iodine. Sulphuric acid, if free from tin and lead, is diluted until its sp. gr. 
is 1*45, and treated similarly. In presence of lead or tin it is first diluted with an 
equal bulk of pure hydrochloric acid. The author finds that the method under¬ 
estimates arsenic in hydrochloric acid by 2 per cent, of the amount present, but that 
it is quite satisfactory with sulphuric acid free from lead or tin. In presence of these 
metals hydrochloric acid must be added, but its amount must not exceed one-third 
of that of the sulphuric acid, or the results will be low. The washing with hydro¬ 
chloric acid containing potassium iodide is said to do more harm than good, and it is 
found better to reduce the amount of potassium iodide employed for precipitation to 
2 or 3 c.c. The arsenic in hydrochloric acid may be estimated exactly by mixing the 
acid with twice its volume of sulphuric acid (sp. gr. 1*45), adding 2*5 c.c. potassium 
iodide solution, filtering, washing with a mixture of pure hydrochloric acid 
(sp. gr. 1*16) and pure sulphuric acid (sp. gr. 1*45) in the proportions 1:2, and 
proceeding as already described. The iodide reaction affords a very sensitive quali¬ 
tative test for arsenic in mineral acids, a faint but distinct yellow opalescence 
appearing instantly if even so little as one part in a million be present. 

The author has extended the method to the estimation of antimony in sulphuric 
acid. The optimum concentration of acid is that which corresponds to a sp. gr. of 
1*5 or a little higher. Potassium iodide is added, and the precipitate washed with 
pure acid of the same density, and then redissolved by means of a 10 per cent, 
solution of Rochelle salt. Since antimonious iodide is soluble in concentrated 
hydrochloric acid, the method is not applicable to that acid, but the same circum¬ 
stance affords a basis for the separate estimation of arsenic and antimony. The 
substance is dissolved in sulphuric acid (sp. gr, 1*5), and the solution made up to a 
definite volume with acid of this strength. In one aliquot portion arsenic and 
antimony are estimated together in the manner described for antimony, whilst, in 
another, arsenic is estimated alone after adding to the sulphuric acid solution one- 
third of its volume of hydrochloric acid, which prevents the precipitation of 
antimonious oxide. G. G. J. 

Short Method fop Determination of Soluble Arsenic in Commercial 
Lead Arsenates. B. E. Curry and T, 0. Smith. (/. Ind. Eng. Ghem 1912, 4, 
198-201.)—The method of the American Association of Official Agricultural Chemists 
involves the shaking of 2 grms. of the sample with 2 litres of water eight times daily 
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for ten days. It is shown that identical results may be obtained by continuous 
stirring for eighteen hours. The authors find it more convenient to work with 
500 c.c. of water, but the results thus obtained do not accord with those obtained by 
the official method, since lead arsenate itself is soluble to some extent in water. If 
0*45 be added to the percentage of arsenic acid found when using only 500 c.c. of 
water for extraction, the result thus corrected will agree exactly with that obtained 
by the official method. But since 2 litres of water at 20° C. dissolve as much lead 
acetate as corresponds to 0*6 per cent, of arsenic acid in a 2 grm. sample, and since 
commercial lead arsenate contains only from 0*1 to 3 per cent, (usually about 0*3 per 
cent.) of free arsenic acid, it is suggested that the official method should require the 
extraction to be made at a fixed temperature, say 20° 0., and that from the apparent 
percentage of arsenic acid found there should be made a deduction at the rate of 
0*03 for each 100 c.c. of water used for extraction. G. C. J. 

Volumetric Determination of Carbonic Acid. L. T. Bowser. (/. Ind. 
Eng . Chem., 1912, 4, 203-205.)—The carbonate (1 grm.) is weighed out into the 
100 c.c. flask, F, and covered with about 50 e.c. of water. The absorbing tower, T t 
containing glass beads, is charged with 10 c.c. of 50 per cent, caustic potash. 
Sufficient dilute hydrochloric 
acid to decompose the car¬ 
bonate is admitted to the 
fla s k through the tap-funnel, 

S t the top of which is con¬ 
stricted to allow of connec¬ 
tion to a rubber tube, by 
means of which the acid can 
be blown in against the 
back-pressure of the absorb¬ 
ing apparatus. When action 
slackens, the contents of 
the flask are heated to boil¬ 
ing, and water is distilled 
over until the tower is nearly 
filled. The tap of the funnel 
is then opened, the absorb¬ 
ing apparatus disconnected 
at a, and its contents dis¬ 
charged through a into a 
100 c.c. flask by blowing 
at b. A guard tube contai ni ng soda lime may be used between the mouth and 5, but is 
said to be unnecessary. The tower is filled up with water three toes after removing 
the cork through which b passes, and the washings blown over into the 100 e-c. ; 
flask. This is then filled to the mark, and 25 e.c. taken for titration. With phenol- , 
phthalein as indicator, and in presence of 10 e.e. alcohol, normal add is tiem im 
to neutralisation, the titration being completed with A acid* 5Jie adiSfc? £#$#§£&: J 
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facilitates the determination of the end-point. At this stage, the excess of caustic 
alkali is neutralised and the carbon dioxide all exists as bicarbonate. Methyl orange 
is then added, and the titration completed as usual, each c.c. of acid required at 
this stage corresponding to 4*4 mgrm. carbon dioxide in the 25 c.c. or other aliquot 
taken for titration. Correction must be made for any carbon dioxide in the reagents 
employed, and this correction is determined by a blank experiment. Wh&re a large 
number of determinations of carbon dioxide have to be made, the method is more 
rapid than any other, since three determinations may be completed in an hour, and 
the results, in the hands of an experienced operator, are accurate to within one drop 
of an ju solution. Gr. C. J. 

Analysis of Cement and Cement Raw Materials. B. Blount. {Institute 
of Chemistry Lectures on Cement t 1912.)-- For silica and chief bases: 0*5 grm. 
of the cement is thoroughly mixed with a few c.c. of water in a shallow 6 inches 
evaporating basin; about 20 c.c. strong hydrochloric acid are then added, the 
whole again well mixed until the cement has dissolved almost completely, evaporated 
to dryness, and baked for an hour at a temperature of at least 200° C. The dry 
residue is digested with SO c.c. strong hydrochloric acid, the solution diluted with 
water, and the silica and insoluble residue filtered off. The filtrate is precipitated 
with a slight excess of ammonia and bromine, and heated until only just alkaline. 
To the filtrate from the alumina and ferric hydroxide about 10 ac. ammonia 
(sp. gr. 0*880) are added, the solution heated to boiling, and the lime precipitated 
by the addition of 25 c.c. of a hot 4 per cent, ammonium oxalate solution. The 
precipitated calcium oxalate is boiled for two or three minutes, allowed to stand 
for an hour, and then filtered. The filtrate is evaporated until a pasty residue is 
obtained, about 50 e.c. strong nitric acid added, the dish covered, and the heating 
continued until the ammonium salts have been destroyed. The residue is dissolved 
in a few e.e. of water and hydrochloric acid, heated with a slight excess of ammonia 
and a few drops of ammonium oxalate solution, and the small precipitate thus 
obtained is filtered off. This precipitate does not usually exceed 0*0015 grm., and in 
ordinary work may be neglected. To the filtrate about one-third of its volume of 
strong ammonia is added, and magnesia precipitated by the addition of 2 to 3 c.c. 
of a 10 per cent, solution of sodium phosphate. The precipitate is allowed to stand, 
with occasional shaking, for two hours, filtered, and ignited at the mouth of the 
muffie. The precipitates of silica and insoluble residue, iron and alumina, and lime 
are gently burnt off with their filter-papers, and then ignited for an hour at the 
highest temperature of the muffle. 

For insoluble residue and sulphuric anhydride: 0*5 grm. of the cement is 
dissolved as above, evaporated to dryness, the residue taken up in 10 c.c. hydro¬ 
chloric acid, and the solution filtered off after dilution. In the filtrate SO s is 
precipitated with barium chloride and estimated as usual The precipitate of silica 
and insoluble residue is washed back into the dish and digested with a saturated 
solution of sodium carbonate, when the insoluble residue only is left undissolved. 
This is filtered off, washed, ignited, and weighed. Its weight, deducted from that 
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of the silica plus insoluble residue obtained above, gives the quantity of combined 
effective silica. 

For loss on ignition; carbonic acid and water: 0*5 grm. of the cement is ignited 
in platinum for half an hour in a gas muffle at a temperature of about 800° C. 

For carbonic acid ; 2 to 5 grms. are decomposed with hydrochloric acid, and the 
carbonic acid, after purification, is collected in a weighed potash bulb. 

For alkalis ; 1 grm. of the cement is taken and the silica and chief bases are 
removed as above. The residue remaining after the destruction of ammonium salts 
is treated with baryta to remove magnesia and afterwards with ammonium carbonate. 
The alkalis are weighed as chlorides and separated by means of platinic chlorida 

For sulphides : The cement is decomposed with hydrochloric acid in an atmo¬ 
sphere of coal gas,* the evolved sulphuretted hydrogen being absorbed in lead acetate 
solution and weighed as lead sulphate. 

The determinations of carbonic acid, alkalis, and sulphides are usually 
unnecessary. 

Separation of alumina and ferric oxide; The freshly precipitated hydroxides 
obtained either by fusing the ignited oxides with potassium bisulphate, dissolving in 
dilute hydrochloric acid and precipitating with ammonia, or from a separate portion 
of cement, are dissolved in dilute hydrochloric acid, evaporated to a small bulk and 
poured into a strong solution of purs caustic soda. After digestion the precipitated 
feme hydroxide is filtered, redissolved in hydrochloric acid and reprecipitated with 
ammonia. 


A more rapid determination may be made by dissolving 1 grm. of cement in 
dilute hydrochloric acid, reducing with pure granulated zinc and titrating the largely 
diluted ferrous solution with ^ potassium permanganate solution. 

Limestones: If nearly pure, may be analysed as described under cement. The 
insoluble siliceous matter, after ignition, is treated with hydrofluoric acid and sulphuric 
acid and ignited: the residue, if appreciable, is fused with sodium carbonate and 
analysed in the usual manner. 

For siliceous and argillaceous limestones which contain a considerable amount 
of insoluble matter, it is advisable to ignite 1 grm. of the finely-ground sample at the 
full temperature of the muffle for an hour. The ignited product should be almost 
completely soluble and may be analysed as described under cement 

Separate portions are taken for the determination of sulphate and carbonic add 
in the usual manner. 

If necessary, pyrites is estimated by digesting the finely-ground sample with 
aqua regia , removing nitric acid by evaporation with hydrochloric acid and 
precipitating the total sulphates in the diluted filtered solution by means of barium 
chloride. 


Clay, shade , etc.: 0*5 grm. of the finely-ground sample is fused with about 
3 grms. pure sodium carbonate in a platinum crucible for half an hour with 
occasional shaking. The fused mass is dissolved in hot water and hydrochloric 
acid and the solution evaporated to dryness and baked for the estimation of silica as 
described under cement. The filtrate should be evaporated and 
time to separate a further small quantity of silica. fV’pff HHil 
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conducted exactly as described under cement. Double precipitation is made if a 
large proportion of magnesia is present. The purity of the silica is tested by means 
of hydrofluoric and sulphuric acids. Alumina and ferric oxide are separated by 
fusion with potassium bisulphate as described above. For rapid work the bisulphate 
melt may be dissolved in dilute hydrochloric acid, reduced with zinc and titrated 
with permanganate solution. 

The estimation of “ loss on ignition/* sulphates, carbonic acid and pyrites are 
made in the usual manner. 

If necessary, alkalis may be determined by decomposing the finely-ground 
sample with hydrofluoric and sulphuric acids. After removing excess of sulphuric 
acid at a gentle heat, the residue is dissolved in hydrochloric acid, the chief bases 
removed as usual, and the estimation completed as described under cement. 

For shales and clays which contain a large proportion of calcareous matter, it is 
advisable to extract the sample with hydrochloric acid and to analyse the soluble 
and insoluble portions separately. G. J. A. 

Quantitative Separation of Copper from Arsenic, Aluminium, Zinc, 
Tungsten, and Tin by Means of Hydrogen Peroxide in Presence of Sodium 
Hydroxide and Sugar. P. Jannaseh and 0. Routala. (. Ber 1912, 45, 598-604.) 
—When a solution of copper sulphate is mixed with sufficient cane sugar, so that no 
precipitate is formed on the addition of excess of sodium hydroxide, the whole of the 
copper may be precipitated as cuprous oxide by the addition of hydrogen peroxide 
and warming. For the estimation of copper alone, 03 grm. of copper sulphate is 
dissolved in about 75 e.e. of water and 3 grms. of cane sugar and 10 c.c. of a 10 per 
cent, solution of sodium hydroxide are added in the cold; 20 to 25 c.c. of 6 to 8 per 
cent, hydrogen peroxide are then added and precipitation is completed by warming for 
about fifteen minutes on the boiling water-bath. The cuprous oxide is filtered off, 
washed with boiling water, and incinerated until fully oxidised. For the separation 
of copper from other metals it is generally advisable to have about 6 grms. of sodium 
hydroxide and 5 grms. of cane sugar present in 100 c.c. of the solution. The com¬ 
plete precipitation of the copper may be controlled by adding a further 5 c.c. of the 
peroxide after heating on the water-bath. After the cuprous oxide has been filtered 
off, the sugar must be removed before the other metals can be precipitated, except in 
the ease of arsenic. Arsenic is precipitated as magnesium ammonium arsenate, 
aluminium by means of ammonia, zinc as carbonate, and tin as stannic acid. For 
the oxidation of the sugar, the liquid should be evaporated in a platinum dish, treated 
several times with strong nitric aeid, evaporating to dryness each time, then with 
nitric acid and hydrogen peroxide, and finally heated so as to fuse the contents of the 
-dish. Precautions are necessary to prevent the oxidation of the cuprous oxide during 
.filtration. J. F. B. 

Valuation of Fluorspar. E. Bidtel. {/. Inti. Eng . Gkem.> 1912, 4, 201.)— 
The following method gives excellent results when applied to Illinois fluorspars, 
which contain, in addition to calcium fluoride, silica (0*4 to 13 per cent.), and 
calcium carbonate (0*2 to 15 per cent.), and small amounts of lead sulphide (nil to 
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% per cent.), and ferruginous zinc sulphide (nil to 2 per cent.). One gnn. of the dry 
and finely-powdered sample contained in a small Erlenmeyer flask is digested with 
10 c.c. of 10 per cent acetic acid on the water-bath for an hour, with occasional shaking. 
The undissolved matter is filtered off on a 7 cm. filter, and washed four times with hot 
water. Under these conditions '0015 grm. of calcium fluoride passes into the filtrate. 
The filter-paper is burnt and the residue ignited and weighed. The loss in weight 
due to treatment with acetic acid, less 0015 grm., is calculated as calcium carbonate. 
In some fluorspars other carbonates may be present, but their amount is usually 
very small About 1 grm. of yellow mercuric oxide in the form of a cream is next 
mixed in with the residue in the platinum crucible, and the mixture dried, raised to 
a dull red heat, cooled, and weighed. Any lead originally present as sulphide will 
now exist as sulphate. About 2 c.c. of hydrofluoric acid are next added to expel silica, 
and, after evaporation to dryness, the operation is repeated twice with about 1 c.c. 
of hydrofluoric acid. A few drops of hydrofluoric acid are again added, together 
with some macerated filter-paper, and this is followed by a few drops of ammonia to 
precipitate the iron. The contents of the crucible are next dried, raised to a dull red 
heat, cooled, and weighed. The loss since the last weighing is reported as silica. 
After addition of 2 c.c. of hydrofluoric acid and a few drops of nitric acid, the 
crucible is covered and its contents digested on the water-bath for half an hour. The 
lid is then removed, and the contents of the crucible are evaporated to dryness. If 
not perfectly white, the residue is evaporated again with hydrofluoric acid. After 
moistening with a few drops of hydrofluoric acid, the residue is digested for half an 
hour on the water-bath with 10 e.c. of a solution containing 400 grms. ammonium 
acetate, 20 gnns. citric acid, aud 200 ac. of strong ammonia per litre. The insoluble 
matter is filtered off, washed with ammonium acetate solution, and then with hot 
water, ignited, and weighed. In the author’s experience, the residue thus obtained is 
pure calcium fluoride, and *0029 grm. should be added to its weight for losses due to 
the solubility of calcium fluoride in acetic acid and in ammonium acetate. The 
residue should, however, be examined for barium by conversion to sulphate, fusing 
the sulphate with sodium carbonate and solution of the fused product in hydrochloric 
acid. Illinois fluorspars do not contain heavy spar or gypsum, but the frequent 
request to analysts to estimate barium sulphate leadB the author to suppose that it is 
a not uncommon constituent of fluorspar. It is pointed out that calcium sulphate, if 
present, would be partly leached out by the dilute acetic acid and estimated as 
carbonate. G. C. J. 


Estimation of Magnesia in Admixture with Magnesium Carbonate. 
V. FortinL {Ghsm. Zeii., 1912, 36, 270-271.) —Where the import duty on magnesia 
is high the attempt is sometimes made to smuggle it in admixed with magnesium 
carbonate, and under the description of magnesium carbonate, on which the duty 
is never more than half as much and may be less. A determination of carbon 
dioxide alone occupies some time, and alone is insufficient, as the description of the ; 
article may allow the presence of asbestos and other substances which would reduce the ; 
percentage of caarboa dioxide below that corresponding to MgOO r Adv 
taken of the feet that magnesia dissolves in hydrochloric acid wfebf 
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tion of beat, whereas this is not the case with magnesium carbonate. The author makes 
use of Tortelli’s thermoleometer (Analyst, 1909, 34, 168), but any calorimeter which 
allows of the use of hydrochloric acid of sp. gr. 1*1 maybe used. With Tortelli’s 
instrument 1 grm. of magnesia added to 25 c.c. of dilute hydrochloric acid raises the 
temperature of the acid 37° 0., 0*1 grm. raising it 3*7° C. Commercial magnesium 
carbonate always contains basic carbonate, but never enough to vitiate this t$ft» 
which aims at detecting gross frauds such as alone could benefit the importer. 

a a j. 

Estimation of Nitrates and Nitrites in Water by Sehlcesing’s Method. 
A. Huizinga. {Zeitsch. anal. Chem 1912, 51, 292.)—This method does not always 
yield correct results when the water is evaporated after the addition of magnesia, and 
the gas, obtained by boiling the residue with hydrochloric acid and ferrous chloride, 
treated with sodium hydroxide solution. The results are invariably inaccurate when 
nitrites are also present in the water. The following modification of the method of 
preparing the water total solids for the estimation is therefore recommended : One 
litre of tiie water (in the case of rain-water 5 litres are taken) is rendered alkaline 
with potassium hydroxide and evaporated to a volume of about 100 c.c.; 4 c.c. 
of permanganate solution are then added, the mixture is boiled, filtered, and the 
filtrate again boiled after the addition of a further quantity of permanganate 
solution and 2 c.c. or more of dilute sulphuric acid. The acid solution is now 
rendered alkaline, filtered, and the filtrate evaporated to a volume of about 20 c.c.; 
2 c.c. of acetic acid, or a quantity sufficient to acidify the solution, are added, and the 
evaporation is continued to dryness. The residue is then treated in a Schloesing’s 
apparatus in the usual way, but, carbonates having been decomposed by the evapora¬ 
tion with acetic add, the evolved gas is not collected over sodium hydroxide solution. 
The results obtained do not differ by more than 0*1 mgrm. from the quantity of 
nitrogen actually present. W. T\ S. 

Use of a Mixture of Nitric Acid and Hydrogen Peroxide in Analytical 
Work. P. Jannasch. (. Ber 1912, 45, 605-607.)— 1 . For the Destruction of Organic 
Matter. —In forensic analysis, after the animal matter has been destroyed by 
treatment with potassium chlorate and hydrochloric acid, the search for metals of 
the hydrogen sulphide group is complicated by the formation of yellowish-brown 
precipitates, mainly of organic nature. This organic matter is not readily destroyed 
by repeated evaporation with fuming nitric acid, but it is easily oxidised by a 
mixture of nitric acid and hydrogen peroxide. The precipitate obtained with 
hydrogen sulphide is treated once or twice with red fuming nitric acid and heated to 
dryness on the water-bath. The residue is then treated in a similar manner with a 
mixture of ordinary 65 per cent, nitric acid, sp. gr. 14, and 15-20 per cent, hydrogen 
peroxide obtained by diluting Merck's 30 per cent. “ perhydrol ” with water. In this 
way the metals are completely freed from organic impurities. This method possesses 
the advantage of introducing no non-volatile reagents. 

2. For the Femoral of Ammonium Salts .—The ordinary 65 per cent, nitric acid, 
sp. gr. 1*4, is recommended in preference to the fuming acid for the purpose of 
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removing ammonium chloride by evaporation. In the case of ammonium nitrate 
a little concentrated hydrochloric acid is added at the same time. Ammonium 
sulphate cannot be volatilised by nitric acid alone; repeated evaporation with strong 
hydrochloric and nitric acids is recommended, or else the mixture of nitric acid and 
hydrogen peroxide. Ammonia is driven off from ammonium phosphate best by 
evaporation with strong nitric acid and bromine. In the analysis of complex 
silicates, after the precipitation of the calcium as oxalate, the filtrate is evaporated 
nearly to dryness, the residue is moistened with water to a pasty consistence and 
then evaporated to dryness with 25 c.e. of 65 per cent, nitric acid. If this operation 
' be repeated with 10-15 c.c, of the acid, only traces of ammonium salts remain, which 
* can readily be volatilised by short heating on an asbestos-covered gauze. He 
magnesia is then precipitated by mercuric oxide. J. F. B, 

Hew Method for Testing Paint Films and Preservative Coatings for 
Iron and Steel, W, C. Slade. (/. Ind. Eng . Chem., 1912, 4, 189-198.)—The 
method depends on the periodical measurement of the electric current passing through 
a circuit which includes a bare wire anode, a normal solution of potassium chloride, 
a cathode consisting of a wire helix of specified dimensions, coated with the paint to 
be investigated, and an external resistance of 100 ohms. The apparatus illustrated 
in the paper shows several electrolyte tanks about 28 ins. by 7 ins, by 8 ins. each of 
which will accommodate 14 of these elements or “ paint cells,” as they are termed. 
The electrolyte in the neighbourhood of the painted helix is continuously aerated, 
whilst that surrounding the bare wire is protected from access of oxygen. A clock¬ 
work arrangement provides for all the paint cells being elevated out of the electrolyte 
at 3, 6, 9, and 12 o'clock, and for their re-immersion at 1, 4, 7, and 10 o’clock. At or 
about 2, 5, 8, and 11 o'clock, the current in each circuit is measured after cutting out 
the external resistance and substituting a miHiammeter, also of 100 ohms resistance. 
Most of the author’s experiments have extended over 300 hours, but it appears that 
as much information may be gained in 200 or perhaps even in 150 hours. Apparatus 
has been designed and is illustrated in the paper for securing paint films of uniform 
thickness. The helices are dipped in the well-shaken paint mixture, allowed to drain 
until dropping begins, and then mounted horizontally on a slowly rotating wheel, so 
that the paint Hows round the wire instead of draining away in drops. If the electro¬ 
lytic theory of corrosion be admitted, the method reproduces closely the conditions 
to which painted steel work is exposed. When a paint-cell is first connected up, no 
current, or a current o| a few thousandths of a milliampere, passes. But with time 
this current always increases and may reach 0*5 milliampere or thereabouts. This 
is explained as follows: When the electrolyte has penetrated the paint-film sufficiently 
to establish contact with the iron, the hydrogen ions that tend to polarise are de¬ 
polarised by the oxygen of the air which is in solution, and the operation of the eeQ 
commences. With increased porosity comes an in 
increased rate of depolarisation, and a decrease in f 
sequently increases. At this time any depolarising 
may still be unsaturated should show its influence, 
ionic charges within the 
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in the form of ferrous ions. This takes place almost wholly at the undepolarised 
electrode. The ferrous ions unite with the hydroxyl ions (corresponding to the 
hydrogen ions removed by depolarisation) to form ferrous hydroxide, which in turn 
is oxidised to ferric hydroxide. Some rust forms at the cathode, but its amount is 
very small compared with that formed at the anode. The numerical results obtained 
admit of varied mathematical treatment in attempts to classify paints as a result ff 
this test. Several such methods of treatment are discussed. Gr. 0. J.'* : 

Estimation of Phosphoric Aeid in Presence of Colloidal Silicic AeicL 
P. Melikoff and M. Beeaia. (Comgtes rend., 1912, 154, 775.)—The usual method 
of estimating phosphoric acid is faulty if colloidal silicic acid is present, but accurate 
results may be obtained by the use of permolybdate reagent (Analyst, 1912,107). 
Thus, two portions of 50 ac. disodium phosphate solution, to each of which had been 
added 50 c.e. colloidal silicic acid containing 0*581 grm. SiO g , gave 0T725 and 0*2067 
instead of 0*1211 grm. P 2 O s , on estimation, by means of magnesia mixture, of the 
phosphoric aeid in the precipitate obtained with molybdate, which is thus shown to 
carry down silica. When, however, this precipitate of mixed phosphomolybdate 
and silieomolybdate is treated four times in twenty-four hours with permolybdate 
reagent (equal volumes of 80 per cent, hydrogen peroxide and 15 per cent, ammonium 
niiromolybdate) and washed on a filter with the reagent, the filtrate heated to 40° 
or 50° C. to destroy excess of hydrogen peroxide, and the phosphoric acid determined 
in it by means of magnesia mixture, 0*1193 and 0*1209 grm. P 2 0 5 (instead of 0*1211) 
were obtained. 0. E. M. 

Estimation of Small Quantities of Potassium. E. A. Mitseherlich, 
K. Celiehowski, and H. FiseheP. (Landtu. Vers.-Stat 1912, 76, 139-155; through 
Chem w Zentralbl., 1912,1., 853.)—The method proposed consists in precipitating the 
potassium in the form of potassium cobaltinitrite and titrating this nitrite with 
permanganate solution; it is suitable for the analysis of soil extracts, and is stated 
to be more accurate than the platinum method. Two hundred and fifty c.c. of an 
aqueous extract of a soil are treated with 5 c.c. of concentrated nitric acid and 5 drops 
of dilute sulphuric acid, and evaporated to dryness; after the residue has been ignited 
in order to destroy organic matter, it is treated with 1 drop of concentrated sodium 
carbonate solntion and a few c.c. of water, and again evaporated to dryness. The 
residue is now heated nntil fusion commences, cooled and neutralised with nitric 
acid ,* any excess of acid is removed by evaporating the mixture to dryness. Five c.c. 
of hot water are added to the residue, and the solution is treated with 3 c.e. of a 
10 per cent, cobalt chloride solution and 5 c.e, of a 10 per cent, sodium nitrite 
solution; the mixture is now evaporated to dryness at a temperature of 80° to 90° C., 
and stirred frequently during the evaporation. When cold, the residue is treated 
with 3 c.c. of 10 per cent, acetic aeid, 10 c.c. of water are then added, and the 
insoluble portion is collected on a filter and washed six times with a 2*5 per cent, 
sodium sulphate solution, 3 c.c. of this solution being used each time. A definite 
volume of ^ potassium permanganate solution (in quantity somewhat more than 
sufficient to oxidise the nitrite) is placed in a beaker, diluted with 100 c.c. of water. 
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and heated nearly to boiling on a water-bath; the contents of the filter are now 
introduced into the beaker, and when manganese dioxide begins to separate, about 
2*5 c.c. of dilute sulphuric acid are added drop by drop. As soon as the yellow 
nitrite precipitate has dissolved, the excess of permanganate is titrated with ^ oxalic 
acid solution. Each e.c. of ^ permanganate solution is equivalent to 0*000157 grm. 
of KgO (cf. Analyst, 1911, 36, 606). W. P. S. 

Iodometric Estimation of Selenium in Sulphur and Pyrites., P. Klason 
and H. Mellquist. (Zeitsch. angew . Chem.> 1912, 25, 514-518.)—Sulphur (100 grms. 
or more) is placed in porcelain boats, each of which contain 10 to 15 grms, in a 
combustion tube 100 cm. in length and 20 mm. in diameter. At the forward end of 
the tube is an asbestos plug which is kept cool. A current of air is drawn through 
the tube and the combustion of the sulphur started by means of a Bunsen burner. 
The action then proceeds without external heating, but at end of the combustion 
each boat is heated to volatilise any adherent selenium before it is withdrawn. The 
results show that the cool asbestos plug retains all but an nnweigbable trace of the 
selenium which passes forward as a fog with the small quantity of sulphur trioxide 
which is always formed. The radish-like odour characteristic of selenium compounds 
may always be detected, but the results show that the loss at this stage must be 
negligible, and that under the conditions of the experiment the volatile selenium 
suboxide of Berzelius can only be formed in traces. The tube and asbestos plug are 
treated with a solution of potassium cyanide to dissolve the selenium, and the resulting 
solution made strongly aeid with hydrochloric acid and evaporated until crystallisation 
begins, in order to precipitate the whole of the selenium as selenions acid. The 
precipitate is collected on a Soxhlet asbestos filter of large dimensions, with the wide 
portion of the tube 280 mm. long and 10 mm. in diameter. The filtering plug of 
asbestos is supported on a platinum cone, and, after drying the precipitate, a second 
plug of asbestos is introduced an inch or so into the tube. The precipitate is next 
heated and a current of oxygen led through the tube. Since the precipitate 
invariably contains some sulphur, aud as selenious acid is reduced by sulphur 
dioxide, the oxidation of the selenium to selenious acid does not begin until all the 
sulphur has been expelled. The selenious acid sublimes to a cooler part of the tube, 
and, if contaminated by unoxidised selenium, the flame is directed on the sublimate, 
which is driven backwards and forwards along the tube until quite white. The 
selenious add is finally dissolved in water and the solution diluted to 100-300 e.c., 
and acidified with two or three drops of concentrated hydrochloric acid for each 
100 c.c. of solution. The acidified solution is heated in a flask on the water-bath, 
the air in the flask displaced by carbon dioxide, and 2 to 5 grms. potassium iodide 
added. When the iodide has dissolved, the flask is shaken, cooled in running water, 
and placed in the dark for an hour. The liberated iodine is then titrated with 
thiosulphate, using starch as indicator. Se0 2 - 41. Selenium when present in'; ji s 
sulphur in the proportion of 0*5 oz. to the ton, or less, may be estimated in this Whf; 1 1 
with an error not exceeding 5 per cent,, but, when determining such small J f j 

the hydrochloric acid and potassium iodide used must be free &om traces of 
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Pyrites, when heated in boats in a combustion-tube even in a current of oxygen, 
does not part with the whole of its selenium, about 55 per cent, remaining with the 
arsh if the heating be by means of a Bunsen burner. But the importance of this work 
depends on the recent observation (Klason, Verein. Zells toff u. Papierchemilcer, 1909, 
61) that minute traces of selenium in the liquor of a sulphite-cellulose factory exercise 
a most prejudicial influence, and in factory practice much of the selenium present in 
the pyrites remains with the ashes. The authors, therefore, consider that the result 
of a roasting experiment gives, perhaps, more useful practical information than an 
estimation of total selenium, though they practise both. When a Bunsen flame is 
rsed, the ashes contain about 8 per cent, of sulphur, whereas the burned pyrites of a 
sulphite cellulose factory is said to contain 4 per cent, of sulphur, as a rule. The 
authors, therefore, complete their combustion in an electric furnace at such a 
temperature that the ashes contain about 4 per cent, of sulphur if the heating is dis¬ 
continued when the odour of sulphur dioxide can no longer be detected. Under such 
conditions as much as 75 per cent, of the selenium may be expelled from the pyrites. 

For the estimation of total selenium in pyrites, 25 grins, are dissolved in concen¬ 
trated hydrochloric acid, with addition of potassium chlorate. After filtering from 
insoluble matter and reducing iron to the ferrous state by means of zinc, the selenium 
is precipitated by addition of stannous chloride to the hot solution. The elementary 
selenium iB filtered off on asbestos, and freed from arsenic by solution in potassium 
cyanide and reprecipitation by means of hydrochloric acid. The pure Belenium is 
then collected on the Soxhlet filter, and oxidised to selenlous acid, and estimated 
volumetrically as already described. G. G. J. 

Note by Abstractor —The objection to selenium in bisulphite lyes intended 
for use in sulphite cellulose factories depends on the fact that even a small fraction 
of 1 mgrm. per litre brings about the rapid destruction of the lye by production of 
sulphuric acid and gypsum. Selenium is 500 times more powerful than sulphur as a 
catalytic agent in the production of sulphuric acid from sulphurous acid. 

Estimation of Sulphur and of Halogens in Small Quantities of Organie 
Substanees. J. Donau. (MonatsK, 1912, 33, 169-176.)— The method employed 
is essentially that of Carius, but the apparatus described has been devised so as to 
admit of the application of that method to quantities such as are weighed on a 
micro-balance. The tubes employed are about 9 cm. long before sealing off, with a 
thickness of wall of 1 mm, and an internal diameter of 6 mm. The end first sealed 
up is given a just perceptibly bulbous form, whilst the next centimetre of the tube is 
blown out into a distinct but still very small bulb. The substance for analysis is 
weighed out in and handled by means of a special platinum spoon, which is con¬ 
structed from a disc of foil, 3 mm. in diameter and 0*05 mm. thick, and a piece of 
wire 3 cm. long and 0*1 mm. in diameter. The disc is given a hemispherical shape by 
placing it on a rubber bung and pressing with a suitably-shaped piece of wood. The 
wire is then welded on to the cup thus formed. Into this spoon not more than 
5 mgrms. of the substance are placed, and the spoon, resting in a larger pieoe of foil, 
is then weighed on the micro-balance. By means of a special pair of forceps the 
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spoon is pushed right to the end of the Garins tube, held in a horizontal position, and 
it« contents are transferred to the more distant bnlb by turning the handle of the 
spoon through 180 degrees. The spoon is then withdrawn, replaced on the foil 
on the micro-balance, and reweighed. By means of a similar spoon, silver nitrate, 
ov barium chloride, as the case may be, is introduced into the more distant bnlb, 
and then 2 drops of nitric acid are introduced into the second bulb by 
means of a pipette with a bent point. Still keeping the tube horizontal, 
it is sealed off so as to be about 7 cm, long. The terminal capillary need 
not be longer than 0'5 cm. The tube is now placed in a vertical position, 
capillary uppermost, in a furnace of special construction. This consists of a 
cylinder or prism of copper some 10 cm. high, with a cross-sectional area of 
30 to 40 sq. cm. From the top of this cylinder or prism, a number (e.g., 4) of 16-mm. 
holes are bored to within 1 or 2 cm. of the bottom. One of these holes accom¬ 
modates a thermometer; the others form the chambers for the reception of the 
Caries tubes, which rest on asbestos plugs. The open mouths of the chambers are 
covered with an asbestos plate, and the furnace is placed on a tripod and heated by 
means of a powerful Bunsen burner. When decomposition is complete and the 
■tubes have cooled, the internal pressure is released in the usual manner; but the 
tubes are sprung in* the plane of maximum diameter of the upper bulb which con¬ 
tained, the nitric acid before the tubes were placed in a vertical position after sealing. 
The end thus cut off, which may be given a lip, provides a minute beaker for hand¬ 
ling thejnrecipitate before filtering. The washings from the larger half are transferred 
to this. Precipitates of barium sulphate are evaporated several times with hydro¬ 
chloric acid, the residue taken up in water containing hydrochloric acid, and the 
precipitate filtered off on the micro-filter previously described (Analyst, 1912, 68). 
It is washed with about 5 drops of hot water, dried, placed on a piece of platinum- 
foil and ignited, placed quickly whilst still hot in a desiccator, removed after half 
a minute, and weighed. In halogen determinations, the water used for washing the 
rejected portion of the Carius tube is evaporated to 1 or 2 drops, a few drops of 
water are added, and the silver halide filtered and washed as already described. As 
superficial reduction of the silver halide is unavoidable, the platinum filter is exposed 
for about a minute to an atmosphere of chlorine or bromine, as the case may be, and 
then dried with its contents at ISO 0 C. Experiment shows that the platinum filter 
is not sensibly attacked by exposure in this way to chlorine or bromine, and the 
treatment must not be omitted, or low results will be obtained. One mgrm. of 
sulphur, chlorine, or bromine, can be estimated with an error not exceeding 2 per 
cent. G. C. J. 


Estimation of Sulphur in Petroleum. J. MeC. Sanders. (/, Chesn. Soc., 
1912,101, 358-365.)—Two methods are given for the estimation of the total sulphur 
of kerosenes, and a method for loosely-combined sulphur, all of which have yielded 
rapid and good results with all classes of petroleum. 

For Toted Sulphur—(1) With the Fear Caiormeirie Bomb.—From 2 to 
sample in a porcelain basin are treated with (H)l grm. of potassium 
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lias ceased, the liquid is evaporated at 100° C., till somewhat viscous and dark brown 
in colour. About 0*5 grm. light magnesium oxide is now stirred into the mass, which 
is heated over a small flame, with continuous stirring, till the product tends to solidify 
on cooling. The amounts of magnesia used and the time of heating should be such 
as to allow the easy removal of the product on cooling, the remaining trace of oily 
matter being taken up with a little magnesia, warming, and scraping out with a 
spatula. The granular mass resnlting is placed in the calorimeter, the standard 
amount of peroxide added, and the mixture stirred with an iron rod. The bomb is 
closed and fired with due precautions by the electric fuse. When the combustion is 
over (forty-five seconds), the bomb is cooled, opened, and the fused mass dropped 
into 25 c.e. water in a nickel beaker, the washings from the bomb added, and the liquid 
cautiously acidified with hydrochloric acid. After quick filtration through cotton¬ 
wool the liquid is boiled to get rid of chlorine, neutralised with ammonia, again 
acidified with hydrochloric acid, and the sulphate precipitated with barium chloride 
as usual. The results agree closely with those given by the Mahler bomb. When 
the amount of sulphur present is less than 0*01 per cent., Method 2 is more 
accurate* 

(2) Modified Lamp Method.—k special form of lamp-chimney and lamp are 
required; the chimney is made from a Ejeldahl Jena-glass flask by softening the 
bottom in the flame and producing a re-entrant bulb by aspiration (see figure). The 

annular space round 
the bottom of this 
chimney holds 4 6 grms. 
of sodium peroxide 
and 0*5 grm. of anhy¬ 
drous cobalt chloride, 
and this apparatus is 
connected with a Meyer 
absorption - tube, the 
corks being covered 
with tin-foil. Three or 
four bulbs are filled 
with water to which a 
little sodium peroxide 
has been added. The 
lamp consists of a very small platinum crucible closely packed with recently ignited 
asbestos, in which a small wick of asbestos is embedded. The wick passes through 
the central perforation of a Bose’s crucible lid, and is supported by a small piece of 
pipe-clay tubing of such length that when the lamp is in position the top of the wick 
support is a little above the upper rim of the annular cavity of the chimney. Four 
to five grms, of the sample are weighed into the lamp, which is placed in position and 
lighted, the filter-pump being so operated as to draw a rapid current of air through 
the apparatus. When nearly all the petroleum has been burnt, the bottom of the 
lamp is heated by a small spirit-fiame to drive off the remaining petroleum, the lamp 
being finally heated to low redness. After cooling, the chimney and liquid in tha 
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bulbs, etc,, are washed into a large beaker, the liquid acidified by hydrochloric acid, 
boiled to expel chlorine, and precipitated by barium chloride in the usual manner. 

Method for Loosely-Combined Sulphur .—Some commercial samples of lamp oils 
contain sulphur in the form of unstable compounds, which may be estimated as 
follows: Finely-cut copper turnings are warmed with potassium cyanide solution 
(10 per cent) till the metal is cleaned, when it is washed with air-free water, and 
finally with methyl alcohol, and the copper closely packed into Erlenmeyer flasks 
(100 c.c.} so as to fill them. Fifty e.e, of the petroleum are run into such a flask, 
which is closed with a cork carrying an air-condenser tube. The flask is heated for 
ten minutes on a hot-plate, the cork and tube removed, and the petroleum evaporated 
till only 10 e.c. remain. After cooling, 50 e.c. potassium cyanide solution are added, 
the liquid warmed in contact with all the turnings, which are stirred to facilitate the 
solution of the sulphide. The solution is poured through cotton-wool, the metal 
washed with water, and this transferred to the wool filter. From this solution the 
sulphur may be obtained by oxidation with bromine, and treatment with hydrochloric 
add and barium chloride as usual. 

When the density of the sample is known at the room-temperature, it is 
convenient to measure, instead of weigh, the amount required, the sulphur per cent, 
being found as follows when 3 c.c. are taken for analysis: 

„ Px 45*76 

b ~ D x 10 ; 

where S- percentage of sulphur, P = weight of barium sulphate found, and 
D = density of the sample. A. E. T. 

Hew Method for the Separation of Thorium. T. V. Smith and C. James* 
(J. Amer. Chem. Soc., 1912,34,281-284.)—Sebacic acid in neutral solutions of thorium 
salts gives a voluminous granular and readily filtered precipitate, which, when 
dried and ignited, may be weighed as thorium dioxide. The reaction is quantitative, 
and shows good agreement with the results obtainable with oxalic add. The precipi¬ 
tant is used iu boiling solution saturated at that temperature. The mean of six 
determinations with sebacic acid showed an average weight of 0*2788 grm. of the 
dioxide in 50 c.c. of standard thorium nitrate solution as against 0*2786 grm. by the 
oxalic add method. Solutions of cerium, praseodymium, lanthanum, neodymium, 
samarium, and yttrium, give no precipitate even on boiling; dysprosium, erbium*, 
and thulium were not tested, as these elements rarely occur in ordinary thorium 
minerals. Test mixtures of rare earths were made up with varying quantities of 
thorium, the thorium in all cases being found with a very close appixxxim&tion to* 
accuracy. The separation is recommended for use on the large scale, as sebade 
acid is readily prepared by heating eastern soap with sodium hydroxide, when, f 
owing to its slight solubility in cold water, it can be easily recovered. (Mtor adds j 
which give no precipitate with the rare earths, but precipitate thorium 
quantitatively, were also investigated, but, owing to difficulties of 
other reasons,, were not found satisfactory. Among them were |j 
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anisic, and aspartic acids* Pyrotartaric acid appears to precipitate thorium quan¬ 
titatively in hot solutions, but is more expensive than sebacic acid. H. F. E. EL 

Rapid and Exact Estimation of Tungsten in Ferrotungsten. R. Fiebep. 
(Ghem. Zeii., 1912, 36, 334) —The material (0-5 grm.) is reduced to the finest possible 
state of division and oxidised by warming gently with 10 to 15 c.e. of bromine. 
Concentrated hydrochloric acid (30 c.c.) is next added, and, if anything remains 
undissolved, a further 5 to 10 c.c. of bromi n e. The excess of bromine is driven off 
by heating on the hot-plate, and then 1 to 2 c.c, of nitric acid and 2 or 3 drops of 
hydrofluoric acid are added. The object of the latter is to prevent the adherence of 
tungstic acid to the beaker during the subsequent evaporation. The contents of the 
beaker are next concentrated to very small bulk, the residue taken up with 40 c.c. of 
dilute (1:5) hydrochloric acid, the solution boiled, and the precipitate given some 
minutes to settle. The precipitate is filtered off on a double filter, washed alternately 
with hot water and dilute hydrochloric acid, moistened with a solution of ammonium 
nitrate, burnt, ignited, and weighed. The tungstic acid thus obtained is pure yellow 
in colour, and contains, as sole impurity, silica, which is removed by treatment with 
hydrofluoric and sulphuric acids. The whole series of operations may be performed 
in two to two and a half hours, and the results are said to be exact. G. G. J. 

Analysis of Feppo-zipeon. L. Weiss and W. Trautmann. (Zdtsch. anal 
Gh&n., 1912, 51, 303-304.) —The method of separating zirconium oxide from iron 
oxide, alnmina, and silica, described by Wunder and Jeannert (Analyst, 1912, 36), 
is found to be quite untrustworthy. When zirconium oxide is fused with sodium 
carbonate and the melt extracted with water, the insoluble residue contains a 
considerable quantity of sodium zirconate which is readily dissolved by treatment 
with hydrochloric acid; the quantity of zirconium oxide thus passing into solution 
amounts to from 12 to 14 per cent, of the total quantity, and a fnrther 10 per cent, 
is rendered soluble by a subsequent fusion. Zirconium oxide is still more readily 
attacked by sodium carbonate when iron oxide is present. Further, the separation 
of alumina and silica from zirconium oxide and iron oxide cannot be attained by 
fusing the mixture with sodium carbonate and extracting with water. Considerable 
quantities of alumina and silica remain insoluble. W. P. S, 

Modification of the Modified Winkler Method for the Determination of 
Sulphates in Water. H. W. Brubaker. (/. Amer, Chem. Soc „ 1912, 34, 284-285.) 
—In the modified Winkler process the exact neutralisation of the hydrochloric acid 
with soda is tedious. The author changes the acidity to acetic acid by adding 
sodium acetate, and recommends the following procedure: 150 c.c. of the sample is 
measured into an Erlenmeyer flask, 10 drops of strong hydrochloric acid are added, 
and 0T to 0*2 grm. of barium chromate sprinkled in. The whole is brought to the 
boil, cooled at once, and then 5 grms. of sodium acetate are added. After filtration, 
100 c.c. of the clear filtrate are transferred to a colorimeter cylinder, and made 
alkaline with sodium hydroxide. The standard for comparison should be made 
slightly stronger than this solution, and should be made up to 100 c.c. after making 
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al ka l ine with soda. A blank determination, using distilled water, must be made 
to determine the correction to be allowed for the solubility of the barium chromate. 
Beeults by the gravimetric barium sulphate method, the author’s method, and the 
modified Winkler method, showed an extreme variation of 1*5 parts per million when 
100 parts of S0 4 per million were present. H. F. E. H. 
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Modified Butyrometep Tube fop the Estimation of Fat in Cheese. 
H. van Gulik. {ZeiUch . Untersuch Nahr . Genussm 1912, 23, 99-101.)—The tube 
described resembles iu shape the ordinary form of tube, but is open at both ends, 
and the graduated portion is divided into forty divisions, which show percentages 
of fat directly when 3 grms. of cheese are used for the estimation; the ends of the 
tube are closed with rubber stoppers. For the estimation, 3 grms. of the finely- 
divided cheese are introduced into the tube, which has been previously one-half 
filled with sulphuric acid of sp. gr. 1*50. The tube and its contents are then heated 
in a water-bath at 70° C. until the cheese is dissolved, 1 ac. of amyl alcohol is next 
added, and then sulphuric acid, so that the tube is filled up to the 35 mark. After 
the mixture has been submitted to centrifugal action for four minutes, the volume 
of fee fat is read when the contents of the tube have 


been brought to a temperature of 65° C. 

W. P. S. 

Apparatus for Controlling the Evaporation 
of Distillation of liquids, and for Gutting off 
the Supply of Gas to a Burner after any Desired 
length of Time. E . Schirm. (Zeilsck. anal . Chem. , 
1912, 51, 301-302.)—The supply of gas to a burner 
below a distillation flask passes through the tubes h 
and i, and at the commencement of a distillation the 
stem c is passed through the cork of the flask so that 
the lower end of the stem is at any desired distance 
below the surface of the liquid. The cylindrical 
portion of the apparatus is filled with water up to the 
level and on applying suction to the tube e this 
water is drawn up to the level f; the tap d is then 
closed. When the distillation has proceeded so far 
that the level of the solution in the flask falls below 
the lower end of the stem c, air passes upwards into 
the cylindrical portion of the apparatus, and the level 
of the water falls, closing the end of the tube b and 
cutting off the supply of gas to the burner. If the 
apparatus be mounted as shown in the illustration, 
the supply of gas to a burner may be cut off by 
regulating the flow of water from the bottle m 
through the jet i; the tap p serves the purpose of 
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legislating the level of the water in the bottle. The time taken for the level of the 
water to sink from one division to another on the scale at the side of the bottle is 

determined, and tile position of the end of the stem c 
may then be so adjusted that after a certain time 
the level of the water falls below it, allowing air to 
pass up the stem, and causing the gas-supply to be 
cut off as described above. W. P. S, 

Apparatus for Measuring Liquids in an 
Atmosphere Free from Carbon Dioxide. T. 
Ekecrantz and H. Palme. (Zeitsch. ami. Ch&m 
1912, 51, 292-294.)—The apparatus shown in the 
illustration is suitable for use in estimating the 
strength of calcium hydroxide or barium hydroxide 
solutions, or for measuring off solutions prepared with 
a volatile solvent The solution is prepared in the 
£rlenmeyer flask, which is then attached to the 
rubber stopper, and a current of air free from carbon 
dioxide is drawn through the apparatus, the tube d 
being meanwhile closed and the dip c opened. The 
two drying-tubes are filled with soda-lime. The 
filter-tube a is now lowered into the solution con¬ 
tained in the flask, the clip c is dosed, and suction 
is applied at d so that the solution is drawn over 
into the pipette. The first 50 c.c. collected in the 
pipette are run off, and a second quantity of 50 c.c. of 
the solution drawn over and used for the estimation. 
While the pipette is being emptied the tap below the 
portion b must be dosed. W. P. S. 

Use of Magnesia Bods instead of Platinum Wire in Analytical Work. 
E. Wedekind. (Ber., 1912, 45, 882-384.)—For many purposes in the laboratory- 
rods ol magnesia composition may be used instead of platinum wire. These rods 
are not composed of pure magnesia, but of a more resistant composition, which is 
employed in the manufacture of supports for incandescent mantles. They are 
obtainable in lengths of 15 cm. and diameter of 1 mm.; after use the contaminated 
end of the rod may be broken off, The rods are useful for demonstration purposes, 
for flame tests, borax beads, manganese and chromium melts, and for driving off 
volatile matters from small quantities of substance. Spoon-shaped rods of larger 
diameter are also obtainable, j t p 

Constant-Temperature Heating Apparatus for Explosives and Experi¬ 
ments on the Decomposition of Nitroeelluloses. J. S. Brame. (J. Soc. 
Chem . Ind., 1912, 31, 159.)—The vapour of a liquid of suitable boiling-point (toluene 
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for 110° C,; toluene 3 volumes, xylene 1 volume, for 115° C.; amyl alcohol for 130° G.) is 
conducted from a copper boiler with safety tube through a copper jacket or heater, and 
thence through a condenser back to the boiler ; it may be shut off from the heater, 
when it passes directly to the condenser through a ball-valve- The 2-grm. sample, 
dried at 40° C., is heated in vacuo in a 45 c.c. decomposition tube placed iu the 
heater, which contains oil of high flash-point, and the water coming off in the first 
fifteen minutes is removed by a mercury pump, communication with which is then 
shut of£ and the heating continued for six hours. The gases are then pumped off 
into a measuring burette. Experiments at 115° and 130° C. on insoluble, soluble, 
and highly soluble nitrocelluloses at progressive stages of stabilisation, gave results 
which showed small differences of stability more clearly than the parallel Will tests. 

0. E. M. 

Application of Ultrafiltration in Analytical Chemistry. R. Zsigmondy, 
E* Wilke-Bdpfurt and A. von GaleckL ( Ber ., 1912, 45, 579-582.)— The use of 
collodion film filters, which has proved so valuable in colloid investigations, may 
• with advantage be extended to the ordinary operations of gravimetric analysis. 
The perforated bottom of a porcelain funnel is covered with an ordinary, moist, 
ashless paper filter. The collodion film is placed on the top of this, and pressed 
down on the plate and slightly around the walls with the help of a suction-pump. 
By careful adjustment of the film at the corners an air-tight contact is assured. 
The precipitate is now poured on and filtered in the ordinary way, the filtration 
being assisted by powerful suction. The collodion film is prepared by pouring some 
dilute commercial collodion on a polished glass plate, slowly and carefully to avoid 
the formation of bubbles and to obtain an even layer. When the ether has 
evaporated, the film may be detached by steeping in water; the prepared films may 
be preserved for a long rime in water. These filters, being extremely thin, free from 
ash, strong and smooth, fulfil a variety of requirements not satisfied by ordinary 
paper filters. After drying, the precipitate is easily detached and collected, or it 
may be incinerated with the film. The films give satisfactory results with the most 
difficult precipitates, such as colloidal gold, ferric hydroxide, stannic acid, etc., and 
are useful not only for all ordinary purposes, bat also in connection with the Nerast 
mierobalance. J. P. B. 

Comparative Examination of Engler’s, Redwood’s, and Saybolt’s 
Viscosimeters. W. Meissner. ( Ckem* Bev. Fett - u. Harz-Ind., 1912, 19, 30-33, 
44-49.)—The efflux period, measured by Redwood's viscosimeter, and by 
Saybolt’s universal viscosimeter, may be reduced to Engler’s degrees E, by means 
of the following formulas: 

t, = 192-2 k (1 + */l + — i 624 

k« 

t, - 228*7 k (1 + \A + <K> ^ — ■ 
k = 008019 EL - 0*07013 
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The values thus calculated agreed within 4 per cent, of those observed with 
Redwood’s apparatus, and within 2 per cent, in the case of Saybolt’s apparatus. It 
is suggested that the results given by Redwood’s viscosimeter might with advantage 
be divided by that given by rape oil, and the quotient regarded as the measure of the 
viscosity in an analogous fashion to the Engler degrees, for the most carefully purified 
rape oil must in course of time show alterations in its viscosity. The division of the 
efflux time by the water value will also increase the accuracy both of Redwood’s and 
Saybolt’s apparatus. C. A. M. 

Apparatus for Rapid Removal of Nitrogen from Gas Mixtures by 
Sparking, F. Henrich and W. Eichhom. (Zeitsch. angm. Chem 1912, 25, 

468-470.)—The best method 
for the removal of nitrogen 
from gas mixtures is that of 
Travers, but, with the ap¬ 
paratus he described, the 
operation of sparking requires 
many hours even when quite 
small volumes of nitrogen 
have to be removed, and the 
operation has to be inter¬ 
mittent, as otherwise the 
glass apparatus is liable to 
crack in the neighbourhood 
of the electrodes on account 
of the high temperature. This 
latter trouble may be over¬ 
come in the apparatus now 
described by directing a 
current of air against the 
pear - shaped bulb in the 
neighbourhood of the elec¬ 
trodes. But the rapidity with 
which nitrogen may be re¬ 
moved with the apparatus 
now described depends more 
on the means provided for 
keeping the internal surface 
of the bulb moistened with 
caustic soda solution. The 
apparatus differs from a Hempel pipette only in the arrangement of the electrodes 
and in the T on the capillary. It is found advantageous to fuse the electrodes 
through the end of short pieces of special glass (3*5 mm. internal diameter) with a 
co-efficient of expansion closely approximat in g that of platinum, and to seal these 
tubes on to longer tubes of ordinary glass, which are bent in fee manner shown, 
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and filled with mercury. The terminals are of platinum wire 0*35 mm. in diameter, 
folded on themselves three times as shown. When the apparatus is in continual 
use, they may be approximated or separated to get any desired length of spark by 
rotating the glass tubes in the rubber bung. A spark of 05 to 1 cm. is employed 
by the authors. The apparatus is filled with 5 per cent, caustic soda as usual, the 
dip 2 is closed and gas containing an excess of oxygen admitted at C 1 by opening the 
dip 1 after connecting to the supply of gas. The induction coil being set working, 
the dip 2 is opened for a second every few minutes to admit a little caustic soda 
solution, which spreads as a film over the inner surface of the bulb. Tor separating 
small quantities of the rare inert gases from large volumes of nitrogen, it is con¬ 
venient to have a gas admission tube passing through the rubber bung at the base 
of the bulb and to admit a mixture of gas and oxygen from time to time, as the 
liquid in A approaches the level of the terminals. The apparatus will remove 
50 c. 0 . of nitrogen in one hour, and with a more powerful induction coil the speed 
might be increased. G. C. <J. 

* * * * * 
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The Chemistry of the Rubber Industry. By Harold E. Potts, M.Sc. 
Pp. viii + 146. London: Constable and Go., Ltd. 1912. Price 5s. net 


Mr. Potts’s volume forms one of a series of “ Outlines of Industrial Chemistry,” 
under the editorship of Guy D. Bengough, M.A., M.Sc., and its object, according to 
the author, is to <e exhibit points of contact between chemistry and the industry.” 
The analyst will naturally be mainly interested in the section dealing with analysis, 
regarding which Mr. Potts states that “ the analytical processes of most importance 
have been critically described and explained.” On the whole the author has very 
fairly accomplished his purpose, although here and there statements are made which 
may be fairly criticised. Thus, in dealing with the determination of moisture in raw 
rubber, it is stated that “ drying in vacuum over sulphuric acid is accepted as the 
standard”; but the reviewer is unaware of any “ standard” decision in this regard, 
and, as a matter of fact, the method occupies so much time that it is, as a rule, 
impracticable in technical work. In describing the estimation of nitrogen the author 
implies that the “ usual” Kjeldahl process consists in the mercury-poiassium- 
snlphide modification; most analysts would probably apply the term “ usual ** to the 
Kjeldahl-Gtmning process, which, as a matter of fact, works very well on raw rubber*. 
Mr. Potts rightly points out that the importance of a “ direct ” method of estimating 
rubber in the crude variety has been much exaggerated, but nevertheless devotee 
eight pages to its consideration. The recent work of Hinriehsen m the direct, 
estimation of rubber in vulcanised goods by Hubenetis method is scarcely m saoerd 
with the author’s view that “it . , . appears to yield worfcalde,r!ep^|Bi?| 
only fair to add that Mr. Potts clearly warns the analyst ftgsdw *f $ 
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generally. Broadly speaking, this little volume may be recommended to the analyst 
as affording an excellent bird’s-eye view of the methods available for general rubber 
analysis as seen from a modem standpoint 

P. Schidbowitz. 


Cocoa and Chocolate : Theib Chemistry and Manufacture. By R Whymper, 
J. and A. Churchill, London, 1912, Pp. 315. Price 15s. net. 

In this work the author’s object has been “to provide a standard book of 
reference dealing with cacao from its growth till manufactured into cocoa and 
chocolate, and for the first time to trace the chemical composition of cacao from the 
fresh beans through their various stages of manufacture during fermentation, drying, 
and roasting.” The volume is divided into three parts: (1) History, Botany, and 
Agriculture of Cacao; (2) Manufacture of Chocolate and Cocoa Powders; (3) Chemistry 
of Cacao. In the first chapter is gathered together a brief but very interesting 
historical account of this deservedly popular foodstuff, which began its Western life 
in the year 1528, when Cories, returning from Mexieo, brought it back to Europe, 
It was Linnssus, in 1720, who bestowed on it the dignified name of “ Theoferoma 
•cacao,” and the “Food of tire Gods* has never gone back in public esteem; for 
while the consumption of coffee in the United Kingdom has remained stationary 
from 1899 to 1908, that of cocoa has increased in the same interval from 39,000,000 
to 56,000,000 pounds. Not a few people may be surprised to learn that even cocoa, 
like alcohol, has not escaped scandal; for in 1624 a book was published in Vienna 
wherein it is stated that consumption of chocolate was largely responsible for many 
excesses, especially in the ease of monks, for whom it was urged its use should be 
forbidden; and even as late as 1712 the Spectator wrote: “ I shall also advise my 
fair readers to be in a particular manner careful how they meddle with romances, 
chocolate, novels, and the like inflamers, which I look npon as very dangerous to be 
made use of during this great carnival ” (the month of May). Chapters II. to VIL are 
concerned with what may be called the natural history of cocoa and its preparation 
for the Western market, and this section contains numerous excellent photographs 
of picking and curing the beans. A chapter on the chemical composition of cacao 
beans brings the first section to a close. It is at this point that a protest appears 
necessary, since here for the first time, and again later, there are printed tables of 
analyses which look very well until they are compared with other tables by different 
investigators, each of whom works with his own methods and expresses his results 
in his own way, such as “ starch,” “ extractives,” “ fibre or cellulose,” etc. Unless some 
clue is forthcoming, which it seldom is, as to what each particular analyst chooses 
to label by these names, and, still more important, what his methods were, confusion 
is bound to result. The author appears to be conscious of tins difficulty, for on p* 66 
he has this optimistic but scarcely satisfying sentence: *' Any variations which may 
be observed in the figures of analyses made by different individuals maybe attributed 
to the varying quality of the cacaos examined, which, as has been previously pointed 
out, is largely dependent upon the conditions under which it is grown, and the pro¬ 
cesses to which the beans have been subjected.” And yet eleven pages later (com- 
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menting on Table XI,) he says: “ It is somewhat difficult to reconcile the results 
obtained by these two investigators, for the values obtained for albumin, starch, 
cellulose, and theobromine, are widely different.” 

Coming to the preparation of cocoa for the table, the author, it is seen, is amongst 
those who believe that “ the nibs of cocoa beans alone should be used for cacao 
preparations, and that the inclusion of husk must be looked upon as adulteration.” 
For the detection of added shell in cocoa powders, he would appear to attach the 
greatest importance to the pentosan determination, a complete investigation of which 
was communicated to the International Congress of Applied Chemistry by R Adan, 
1009 (Analyst, 1911, 36, 293). 

Hie detection of “ added shell ” is of course one of the thorny questions of food 
analysis, the multiplicity of methods and continual suggestions for fresh ones alone 
being an indication that all is not quite satisfactory in this direction; and when, after 
eoumerating’methods by Filsinger, Weender, Tollens, Konig, Goske, Adan, and others, 
the author says that, “ whatever the method used, the values obtained are a clear indi¬ 
cation of the extent of adulteration of cacao preparations with husk,” one can only 
feel admiration for his clear-sightedness. Concordant results can with difficulty be 
obtained for “ cellulose ” unless a more definite method for its estimation be employed 
than that described on p. 282, where boiling with “ dilute mineral acid ” and t£ warm¬ 
ing with 1 per cent, soda ” are recommended. 

The U.S.A. official method for determining alkalinity of ash is described, “ the 
value being expressed as the number of c.c. of ^ sodium hydroxide to neutralise the 
ash obtained from 1 grm. of cocoa.” This should, of course, read ^ acid. 

It is to be regretted that the author has not substituted for the tedious process 
of Dubois the useful polarimetrie method of Lintner as modified by Ewers for the 
estimation of starch, or the space given to Dragendorfs obsolete method might thus 
advantageously have been used. Fuller details as to the analysis of milk chocolates 
would have been welcome, since the determination of milk solids and their propor¬ 
tions in chocolate is by no means an easy matter ; while help might also have been 
afforded in dealing with some of the medicated chocolates and cocoas now so often 
met with. 

In addition to the illustrations in the earlier part of the work already alluded to, 
numerous plates of plant and machinery are provided, and it is unfortunate that the 
single photomicrograph showing u pure cocoa ” is so badly out of focus; in fact, all 
that can be made out are some large spiral vessels. The author states that “ spiral 
hurdles previously referred to as appearing in the shell are also to be found in the 
kernel,” and that 11 pure cocoa will show isolated spirals,” but must not contain 
“bundles of spirals typical of those appearing in the husk.” No means, unless it is 
their “ isolation,” are suggested for their respective identification, and, in view of the 
very general practice of considering the presence of spiral vessels in cocoa as indica¬ 
tive of added shell, it would be interesting to learn the authority for the assertion 
that they really occur at all in the true kernel Of course, the absence of these 
vessels does not in itself prove that no admixture of finely-ground husk |m ksafi* 1 
made, since with modem refinements it is possible so to f fractionate ” the |£ wk ty 
'wind-sifting and otherwise, that the coarser elements axe removal|itlMimill 
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The print and general appearance of the volume are excellent; a good index and 
most useful bibliography of the literature add appreciably to its value; while practi¬ 
cally every statement and table is provided with a footnote giving the publication 
from which it was derived. Recent works, such as Booth, Cribb, and Richards* 
long paper on chocolate (Analyst, 1909, 34,134) the last addition of Allen, have 
been consulted, though some of the tables of analyses quoted have little more than 
an antiquarian interest, such, for example, being those from the Royal Society of Arts 
for 1874. 

H. F. E. Holton. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The monthly meeting of the Society was held on Wednesday evening. May 1, in the 
Chemical Society’s Booms, Burlington House. The President, Mr. L. Archbutt, F.I.C., 
occupied the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 
Certificates of proposal for election to membership in favour of Messrs. H. T. 
Craafield, E. G, Jones, M.Sc., F.I.C., and W. H. Roberts, M.Sc., F.I.C., were read for 
the second time; and certificates in favour of Messrs. Stanley Winter Collins, B.Sc. 
(Lond), F.I.C., Assistant Lecturer in Chemistry, King’s College, London; and Charles 
Biuthner Lessner, Analytical and Metallurgical Chemist, Carril, Spain, were read for 
the first time. 

Messrs. B. F. Easton and L. Goodban, A.I.C., were elected members of the 
Society. 

The following papers were read: “ The Analysis of Liihopone,” by W. L. Austin 
and Charles A. Keane, Ph.B., F.I.C.; ts The Effect of Calcium on the Ammonium 
Molybdate Lead Assay,” by C. 0. Bannister and W. McNamara; “ The Constituents 
of Oil of Savin,” by J, Watson Agnew, F.I.C., and Bobin B. Groad; and “ The 
Detection of Heavy Petroleum in Paints and Vegetable Oils,” by W. B. Pollard, B.A. 

f ^ $ 


THE SEPARATION OF ARSENIC FROM ANTIMONY AND OTHER METALS, 
WITH SOME APPLICATIONS TO TOXICOLOGICAL WORK.* 

By STANLEY W. COLLINS, B.Sc., F.I.C. 

(Bead at the Meeting , Jgril 3,1912.) 

Fbibdheim and MiCHAEiiis (Ber.j 1895,28,1414) have described a method for quantita¬ 
tively separating arsenic from vanadium, molybdenum, and tungsten, by distillation 
with methyl alcohol in a current of hydrogen chloride. Under these conditions it mi \ 
stated that arsenic trioxide forms a volatile methyl ester. In order to estimate the | j 
arsenic the distillate was treated with nitric acid and evaporated to dryness. Ti|a|] 
residue was dissolved in water, the solution made alkaline with and the f| 

* Tins work was carried oat under the proracss of fcke Aaaljfawft |jr|jiffe ‘ \ j l* J i || 
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arsenic precipitated by magnesia mixture and weighed as magnesium pyroarsenate. 
In estimating arsenic pentoxide no reducing agent need be added, as it is reduced in 
presence of methyl alcohol and hydrogen chloride, with the formation of the volatile 
methyl arsenious ester. 

Canton! and Chautems (Annal. de Ghim. anal, 1905,10, 213-214) proposed to 
separate arsenic from antimony by passing a current of dry air at the ordinary 
temperature through a solution of arsenic trioxide in hydrochloric acid to which 
methyl alcohol had been added. They state that under these conditions the arsenic 
can be completely distilled, leaving the antimony in the residue. It appeared 
desirable to determine the possible application of these methods to the separation of 
arsenic from antimony, particularly when these elements are present with organic 
matter. 

The following form of apparatus (see illustration, p. 231) was devised and found 
to be satisfactory for the experiments involving distillations ; 

A pear-shaped distilling flask of about 300 c.c. capacity, with a wide neck about 
4 cms. diameter and 8 cmg. long, drawn down at the top for a small cork or ground 
joint through which passes the tube for delivery of hydrogen chloride. The flask 
is provided with a wide side-tube, A, about 1 cm. internal diameter, at about 4 cms. 
from the lower end of the neck. This tube is bent upwards at an angle of about 
60 degrees with the neck, so that during distillation it is inclined upwards from the ^ 
flask, which makes an angle of about 3ft degrees with the vertical. This arrange¬ 
ment allows of rapid distillation, whilst it prevents the solution being carried over 
by spurting. The inlet tube B, of about 1 cm. diameter and 2 cms. length at the 
lower end of the neck, serves for the introduction of substances to be analysed, and 
into it, before the distillation is commenced, a tap-funnel is fitted by means of a cork 
or a ground joint, to allow of the addition of more methyl alcohoL In a later form 
of apparatus the inlet tube B was enlarged to about 1^ cms. diameter, thus making 
it more convenient for the introduction of substances to be analysed. The tap funnel 
was also ground in. Hie side-tube was ground into a Liebig’s condenser, and bent 
so that, during an experiment, the condenser is in a position slightly sloping away from 
the distilling flask. The inside tube of the condenser is about 1 cm. in diameter and 
40 cms. in length, passing through a cork into a 30-ounce conical flask. Through 
another hole in the cork a tube filled with glass beads is fitted. The jacket of the 
condenser is about 17 cms. long. 

Several experiments were carried out on the lines proposed by Cantoni and 
Chautems (toe. tit.), but the method proved to be of no value; for under the conditions 
described by these chemists only a sm a ll proportion of arsenic trioxide could be dis¬ 
tilled, even when a current of dry air was passed for four hours. A more successful 
experiment was carried out by the method of Friedheim and Miehaelis ( loc. tit.). 
02 grm. of arsenic trioxide was washed into the distillatioii flask with 50 c.c. of methyl 
alcohol, which was then saturated with dry hydrogen chloride. The flask was then 
heated on & water-bath; the distillation was repeated twice with 50 c.e. of methyl 
alcohol, a slow stream of hydrogen chloride being passed during the distillation. On 
diluting the residue in the flask and passing in sulphuretted hydrogen, no arsenious 
sulphide was precipitated. The method used in this and many subsequent experi- 
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ments for the estimation of arsenic in the distillate, consisted of saturating with sul¬ 
phuretted hydrogen, after diluting with an equal volume of water, washing the precipi¬ 
tated arsenious sulphide with hot water, alcohol, a mixture of carbon disulphide and 
alcohol, alcohol, and then hot water. The precipitate was then washed from the 



filter-paper into a weighed dish, dried over a water-bath and then at 105° to 110° G., 
and weighed. 

The precipitate was tested for antimony by digesting with strong hydrochloric 
acid, filtering, diluting and saturating with sulphuretted hydrogen. The antimony 
sulphide was dissolved in hydrochloric add with a little potassium chlorate, and 
antimony obtained from the solution by means of pure iron wire. - j. 

Arsenic in the distillate was also estimated satisfactorily by titration with! 
standard iodine solution. An experiment was made on 0*2 gnu. of mmyk 
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with 0*2 grm. of antimony trioxide, with the result that about 0*02 grm. of antimony 
trioxide was found with the distilled arsenious oxide. It will thus be seen that the 
formation of antimony chloride and its subsequent volatility render the method inap¬ 
plicable to the quantitative separation of arsenic from antimony. Many experiments 
were made in order to overcome this difficulty, in the course of which it was found 
that the volatility of arsenic trioxide in the vapour of methyl alcohol was considerably 
increased by the addition of strong sulphuric acid or phosphorus pentoxide to the 
arsenic trioxide and methyl alcohol before distillation ; neither arsenic pentoxide nor 
antimony trioxide could be distilled under these conditions. Attempts were made to 
devise a method based on these facts for the quantitative separation of arsenic from 
antimony, but it was found that the removal of the last traces of arsenic was a tedious 
process, in which it was necessary to use a comparatively large volume of methyl 
alcohol A complete separation was, however, effected by taking a mixture of methyl 
alcohol and the oxides and a sufficient quantity of sulphuric acid, and passing a stream 
of hydrogen chloride through for some time before commencing the heating. The 
passage of the gas was continued throughout the distillation. Under these conditions 
it was found that the arsenic was completely distilled, whilst the more basic antimony 
was retained by the sulphuric acid. When phosphorus pentoxide was substituted for 
sulphuric acid in these experiments, small quantities of antimony were carried ove^ 
with the arsenic; ' 

The following account of typical experiments illustrates the application of 
this method: 

0*08 grm. of arsenic trioxide and 0*08 grm. of antimony trioxide were washed 
into the distilling flask with 30 e,c. of methyl alcohol and a mixture of 6 c.c. of 
sulphuric acid (sp. gr. 1*84) with 20 e.e. of methyl alcohoL Hydrogen chloride 
was passed in for ten minutes and the flask heated on a water-bath, the distil¬ 
late being collected in a 30-ounce conical flask ink) which a small quantity of 
water was occasionally poured over the glass beads. The distillation was repeated 
twice with 60 c.c. of methyl alcohoL The arsenic in the distillate was precipitated 
by sulphuretted hydrogen, washed, and weighed; 0*0796 grm. was found. No 
antimony sulphide could be detected in the precipitate. This analysis was repeated, 
using 0*2 grm. of arsenious oxide and 0*2 grm. of antimony oxide with 8 c.c. of sul¬ 
phuric acid (sp. gr. 1*84). 0*200 grm. of arsenic trioxide was found. In the next 
experiment the conditions were the s a m e, with the exception that the arsenic in the 
distillate was titrated with iodine, after adding an excess of sodium bicarbonate. 
0*200 grm. of arsenic trioxide was found. 

2*0 grms. of antimony oxide with 0*1 grm. of arsenic trioxide were mixed with 
15 c.c. of sulphuric acid (sp. gr. 1*84) and 50 c.c. of methyl alcohoL The distillation 
was repeated with the following volumes of methyl alcohol, 50 ac., 50 c.c., 20 c.c., 
20 c.c,, when, on testing the distillate with sulphuretted hydrogen, no precipitate was 
obtained. 0*1002 grm. of arsenic trioxide was found. The precipitate was free from 
antimony. 

3*0 grms. of antimony oxide with 0*1 gnn. of arsenic trioxide were mixed with 
15 c.c. of sulphuric acid (sp. gr. 1*84) and 50 e.c. methyl alcohol. Distillation was 
repeated as in the last experiment. 0*101 grm. of arsenic trioxide was found. In this 
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case the precipitate contained antimony. The experiment was repeated, using 
3*0 grins, of antimony oxide with 0-06 grm. of arsenic trioxide and a smaller quantity 
of sulphuric acid—t.e., 10 c.c. A precipitate equivalent to 0*064 grm, of arsenic 
trioxide was found. Antimony was present in the precipitate. 

The application of this method to the separation of arsenic pentoxide from 
antimony was next investigated. It was found that the arsenic from arsenic 
pentoxide could be distilled completely only in the presence of a reducing agent such 
as ferrous chloride. The following experiments show the results obtained for the 
estimation of arsenic pentoxide; the first one gave a satisfactory result for the 
separation of arsenic from other metals of the sulphuretted hydrogen group as 
well as from antimony: 

006 grm. of arsenic pentoxide with 0*05 grm. of antimony oxide, 0*04 grm. of 
bismuth oxide, 0*03 grm. of mercurous chloride, 0*03 grm. of mercuric chloride, and 
5 grins, of ferrous chloride, were introduced into the distilling flask with 50 c.c. 
of methyl alcohoL To these were added 10 c.c. of sulphuric acid (sp. gr. 1*84); 
hydrogen chloride was passed through the contents of the flask before and during 
the distillation, which was repeated twice with 50 e.c. and twice with 20 c.c. of 
methyl alcohoL The distillate was saturated with sulphuretted hydrogen and the 
precipitated arsenious sulphide, washed, dried, and weighed, as before. The weight 
of arsenic pentoxide found was 0*0596 grm. The precipitated arsenious sulphide was 
found to be free from antimony, bismuth, and mercury. 

0*1 grm. of arsenic pentoxide with 2 grins, of antimony oxide was mixed in the 
distillation flask with 15 c.c. of sulphuric acid (sp. gr. 1*84), 50 c.c. of methyl 
alcohol and 5 grins. of ferrous chloride. Hydrogen chloride was passed before 
and during distillation, which was repeated twice with 50 c.c. and twice with 20 c.c. 
of methyl alcohoL The weight of arsenic pentoxide found was 0*0998 grm., and there 
was no antimony in the precipitate. 

These results indicate that this method is applicable, under suitable conditions, 
to the quantitative separation of arsenic from antimony and from other metals. 
Before pointing out the conditions necessary for this method, it is essential to give 
an account of an experiment which shows the influence of water on the volatilisation 
of antimony trichloride: 1 grm. of antimony oxide was mixed with 10 ae. of 
sulphuric acid (sp. gr. 1*84) and 50 e.e. of water. Hydrogen chloride was passed in for 
about fifteen minutes as well as during the distillation. Sulphuretted hydrogen was 
passed into the distillate, which yielded an appreciable precipitate of antimony 
sulphide. To about 20 c.c. of the residual solution an equal volume of methyl 
alcohol was added, and hydrogen chloride passed through as before. Separate 
small volumes of the distillate were collected and saturated with sulphuretted 
hydrogen. A barely perceptible coloration was obtained in the first portions, 
but, as the alcohol was distilled ofl, the quantity of antimony sulphide precipitated 
became appreciable. It is evident, therefore, that the material used in this method 
should be sufficiently free from water, sine©, in presence of water, sulphuric add 
fails to retain the antimony completely. With regard to tl 
acid necessary to retain the antimony, 10 ae. of add (sp. g 
quantity for not more than 1 grm. of antimony oxide; 


re amount id ; 

r. 1*84) % a 
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will retain up to 2 grms. of antimony oxide, and is the maximum quantity 
convenient to use with 50 c.c. of methyl alcohol, since with more than this amount 
the distillation becomes too slow. An experiment was next made in order to gain 
some idea of the maximum amount of arsenic trioxide which could be volatilised, 
using 50 c.c. of methyl alcohol. Arsenic trioxide 5 grms., with 10 c.c. of sulphuric 
acid, and 50 c*c, of methyl alcohol, were distilled in a stream of hydrogen chloride in 
the usual manner, and 0*96 grm, of arsenic trioxide was found to have been volatilised, 
an amount largely in excess of that used in any estimation. In the quantitative 
separation of arsenic from antimony, when not more than 0*2 grm. of arsenic trioxide 
was used, about 60 per cent, of the arsenic was volatilised in the first 50 c.c. of 
alcohol; a farther 50 c.e. generally carried over all but a small amount, which was 
volatilised in the last 50 c.c. In presence of a large excess of antimony, it is 
advisable to add a further 10 c.e. of methyl alcohol and to test the distillate with 
sulphuretted hydrogen, as an additional 10 or 20 c.c. of methyl alcohol may be 
necessary to remove the last traces of arsenic. 

Pure methyl alcohol, not specially dehydrated, was used in all these e%eriments. 
Commercial methyl alcohol is unsatisfactory, as the acids employed induce the 
formation of compounds of high boiling-point which retard the volatilisation of Mje 
arsenic. In mi experiment in which ethyl alcohol was used, instead of methyl 
alcohol, the quantity of arsenic carried over was about half as great as would have 
been volatilised by the same volume of methyl alcohol 

It has been stated in this paper that the quantity of arsenic trioxide which could 
be distilled over was increased by mixing sulphuric acid with the alcohol and the 
oxide in the distillation flask, and that neither arsenic pentoxide nor antimony 
trioxide could be distilled in tbk manner. This suggests an easy test for arsenic 
trioxide in the presence of antimony as well as other metals. This method could 
only be applied as a test for arsenic trioxide in the presence of arsenic pentoxide 
when certain organic and other reducing agents were excluded. * 

The following experiments were made to test this method. Equal weights of 
the following substances were mixed—mercurous chloride, mercuric oxide, stannous 
chloride, cadmium oxide, antimony oxide. About 1 grm. of this mixture was placed 
in a small distilling and 20 e.c. of methyl alcohol and 3 c.c. of sulphuric acid 
were added, lie flask was attached to a condenser and heated by a flame, the 
distillate being collected in a small flask containing about 5 c.c. of water. On passing 
sulphuretted hydrogen through the distillate no precipitate was obtained. This 
experiment was repeated, using 1 grm. of the mixed substances with 0*3 grm. of 
arsenic pentoxide. No precipitate was obtained on passin g sulphuretted hydrogen 
through the distillate. The experiment was again repeated, using 1 grm. of the 
mixed substances with 2 mgrms. of arsenic trioxida A precipitate of arsenious 
sulphide was obtained on passing sulphuretted hydrogen through the distillate. 
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Application op this Method to the Separation of Absenic from Antimony 
and Other Metals in the Presence op Organic Matter. 

The character of the material for analysis will determine the mode of application. 
The separation can be effected without previous destruction of the organic matter if 
the arsenic be not intimately combined with the organic matter. The material 
should also be fairly dry. 

The following experiment is an example of these conditions: 20 grms. of 
powdered biscuit material were placed in the distillation flask; 0*1 grm. of arsenic 
trioxide and 0-1 grm. of antimony oxide were washed into the flask with a mixture 
of 50 e.e. of methyl alcohol and 8 c.c. of sulphuric acid. Hydrogen chloride was 
then passed through the contents of the flask for about ten minutes. The flask was 
heated on the water-bath, a stream of hydrogen chloride being continued during the 
d i s t il lat i o n, which was repeated twice with 50 c.c. and twice with 20 c.c. of methyl 
alcohol The arsenic was precipitated from the distillate by means of sulphuretted 
hydrogen, washed, dried, and weighed, and an amount equivalent to 0*0986 grm. of 
arsenic trioxide was found. 

For the next experiments I obtained specimens of viscera from a ease wfaieh had 
been treated with salvarsan. In tee first test 50 grms. of the kidney were heated in 
a Jena distillation flask with sulphuric acid, and the water distilled off as completely 
as possible. Then methyl alcohol was added and hydrogen chloride passed through 
the viscid contents of tee flask, and tee distillation effected as before. This method 
was not satisfactory. Ninety-eight grms. of the liver were treated with 10 c.c. of 
nitric acid (sp. gr. 1*4), and charred in the usual manner with sulphuric add. The 
charred mass was washed into tee distilling flask with 50 c.c. of methyl alcohol, and 
about 5 grms. of ferrous chloride were added. Hydrogen chloride was then passed in 
as usual, and tee fl a s k heated on the water-bate. The distillation was repeated twice 
with 50 o.c. and twice with 20 c.c, of methyl alcohol. The distillate was saturated 
with sulphuretted hydrogen, and tee precipitated arsenious sulphide was purified by 
dissolving in ammonia and reprecipitating. The arsenious sulphide was then dissolved 
in nitric acid, the solution made alkaline with ammonia, and tee arsenic precipitated 
as magne siu m ammonium arsenate, and finally weighed as the pyroarsenate. Weight 
of arsenic trioxide per 100 grms. of tee liver : From tee sulphide, 3*6 mgrms .; from 
the pyroarsenate, 3*1 mgrms. The residue was found to be free from arsenic. 

I am indebted to Mr. John Webster for the result of an estimation of ar graifo 
in another portion of this liver. This estimation was carried out, in Dr. Willcox’e 
laboratory, by the usual extraction method, tee arsenic being finally w eighed as 
magne s i um pyroarsenate. Weight of arsenic trioxide found per 100 grms. of viscera 
was 3*3 mgrma This result was confirmed by an estimation made by tea Marsh- 
Berzelius method. 

Attempts to confirm tee statement of Friedheim and MfahiteHij (foe. e&.), teat the 
volatility of arsenic trioxide in methyl alcohol and hydrogen chloride Is 
formation of a methyl arsenious ester, were unsuccessful An excess 
was heated with dehydrated methyl alcohol and 
methyl alcohol with arsenic trioxide was treats 

' : - '• lM : i 
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with hydrogen chloride and sulphuric acid. In each experiment the distillate was 
fractionally redistilled, with the result that the boiling-point did not rise appreciably 
above that of methyl alcohol. The compounds of arsenic with alcohol radicles have 
been investigated by the following: J. M. Crafts (Bull. Soc. Chim., 1870, 14, 99) 
obtained arsenates and arsenites of the alkyl radicles of the general formulas 
BgAs0 4 and R^AsOg. For the arsenites he used three methods involving the inter¬ 
action in a sealed tube of (!) ethyl iodide and silver arsenite at 150° G.; (2) arsenic 
bromide and sodium ethoxide; (3) arsenic trioxide and ethyl silicate at 200^ C. The 
boiling-point of methyl arsenite is 128° C. Auger (Compt. rend., 1902, 134, 238, and 
1906, 143, 907) states that he obtained small yields of esters by heating arsenic 
trioxide and alcohol together in a sealed tube for some hours, although he did not 
succeed in isolating the esters. The maximum amount of esterification in the case of 
methyl alcohol is given as 6*5 per cent. The method of estimation of the amount of 
esterification appears not to be very satisfactory (cf. J. Chem. Soc., 1908, 93, 1367). 
In experimenting with propyl, normal butyl, and isobutyl alcohol with arsenic 
trioxide, he states that good results were obtained by removing the water formed 
either by fractional distillation or by passing the alcohol and water vapour over 
calcium carbide in an adapter, when the water is removed and the alcohol returns to 
the flask in which the reaction is taking {dace. 

W. R Lang, J. T. Mackey, and R. A. Gortner (/. Chem. Boo., 1908, 93, 1364)\ 
obtained a yield of 33*8 per cent, of methyl arsenite by heating methyl alcohol and 
arsenic trioxide together in the presence of anhydrous copper sulphate under a reflex 
condenser, and fractionating the resulting liquid under diminished pressure. They 
state that they have prepared methyl arsenite by a similar method without the 
anhydrous copper sulphate. No statement is made as to yield obtained, 

J, T. Mackey (/. Chem. Soc., 1909, 95, 605) prepared esters of the aliphatic 
alcohols with antimony trioxide, using anhydrous copper sulphate as a dehydrating 
agent. The boiling-point of methyl antimonite is given as 65° C. 

Some esterification appears therefore to take place when arsenic trioxide and 
methyl alcohol are heated together, the amount of ester formed being increased in 
the presence of a desiccating substance such as anhydrous copper sulphate. How¬ 
ever, under the conditions which prevailed during these estimations no evidence has 
been obtained for the formation of an arsenious ester. I propose to further examine 
the possibility of eater formation involved in the separation described in this com¬ 
munication. 

In conclusion, I desire to express my thanks to Dr. W. H. Willcox and Mr. John 
Webster for their practical interest and help, and to Mr. A. Chasten Chapman for 
the help he has afforded me throughout the course of this work. 

Chemical Dhfahtmhnt, Kino’s Collbge, London. 
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Discussion. 


The President, having invited discussion, 

Mr. Chaston Chapman suggested that the function of the sulphuric acid might 
be not only to retain the more basic antimony, but also to assist esterification. He 
did not quite know upon what evidence Mr. Collins based his opinion that no forma¬ 
tion of ester occurred, and he (Mr. Chapman) could not help feeling that the 
separation was in reality dependent on the formation of a methyl arsenions ester. 
With the comparatively small qnantities of arsenic used in Mr. Collins 7 experiments, 
the detection in the distillate of such an ester would not be easy; but it was quite 
clear that its formation would be favourably influenced by the presence of the 
sulphuric acid* 

Mr. C. Bevis said that this process seemed to be a great advance on that of 
dark. He had had occasion to use Clark's process a good deal some years ago, but 
had not been able to obtain very satisfactory results with it, finding that antimony 
was carried over during the distillation, especially when the antimony was large in 
quantity as compared with the arsenic. When, however, no other metal but arsenic 
was present, the results were fairly good. 

Dr. Winneox said the process was itself an old one, and he (Dr. Willeox) 
believed that Taylor had claimed to be the originator of a modification of it for 
toxicological purposes. The process in that form, however, involved considerable 
risk of explosion, and it was not reliable for the separation of arsenic from small 
quantities of antimony and tin. Mr, Collins had tested Ms form of the process very 
thoroughly, and he (Dr. Willeox) believed that, if carried out under the conditions 
which Mr. Collins laid down, it would be fotmd to be reliable for the separation of 
arsenic from antimony, mercury, bismuth, etc. It would be very useful for toxi¬ 
cological work, especially in criminal cases of arsenical poisoning, because in such 
eases doses of bismuth were frequently given, and there was considerable difficulty 
in the analysis of viscera containing arsenic accompanied by large quantities of 
bismuth when the usual method of precipitation as sulphides was employed* Apart 
from the question of the separation of arsenic from antimony, etc., this process 
would be valuable in dealing with arsenic alone, as was shown by the results that 
had been obtained in the case of salvarsan-poisoning referred to. 

Mr* T. Macaba said that the process devised by the late Dr* Clark was intended 
for use in connection with wMte metals, bronzes, and similar materials, and for such 
purposes it gave very good results when properly applied. It was essential to use 
strong hydrochloric acid, and not to concentrate the solution too much and so unduly 
raise its boiling-point The one fault of the process was that it necessitated two or 
three distillations, but that difficulty might be overcome by passing hydrochloric arid 
gas into the distilling flask, as suggested by Mr. Collins, which would enable good 
results to be obtained at & comparatively low temperature* ;; f ? J 


The President said that it seemed to him that Mr. Collins* process 
essentially different from that of Dr. Clark. Of course, in a toxicological 
it would not be proper to assume that a volatile product was amenie witbonfe 
it as a definite arsenical compound; but for many purgofif 
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sufficient to boil the sulphide of arsenic with water, and titrate the arsenious oxide 
with iodine. 

Mr. Collins, in reply, said that the statement of Frankheim and Michaelis was 
that the method depended on the formation of a methyl arsenious ester, but so far as 
his own work had gone he had not been able to obtain any evidence of the formation 
of such an ester. He had, however, only as yet been able to make one experiment 
as to this, which showed that the boiling-point of the distillate was not higher than 
that of methyl alcohol, whereas the boiling-point of pure methyl arsenite was 128° C. 
In this experiment dehydrated methyl alcohol and sulphuric acid were heated with 
arsenic trioxide, and hydrochloric acid gas was passed through; on fractional dis¬ 
tillation it was found that the boiling-point did not rise appreciably aboye that of 
methyl alcohol. He hoped later on to make further experiments by carrying out the 
fractional distillation under reduced pressure, under which conditions some esterifica¬ 
tion might possibly take place. 

3 * 3 ? # • - > 


THE ANALYSIS OF LITHOPONE.* 

By W. L. AUSTIN and CHARLES A. KEANE, D.Sc., Ph.D., F.I.C. 



(Bead ai the Meeting, May 1,1912.) 

The chief estimations required for the technical valuation of liihopone com¬ 
prise the determination of the zinc sulphide, zinc oxide, and barium sulphate. 
Several other zinc compounds have been shown to be present, in varying amounts, 
in the mixture, such as the carbonate, normal sulphate, and basic sulphate. 
Coffignier (Bull Soc . Chim., 1902, 27, 829, 943) has also drawn attention to the 

/OH 

occurrence of soluble salts of sdnc and of the hydroxy-sulphide Zn/in cases 

where the product has been imperfectly calcined; but such constituents are to be 
regarded as abnormal, and should not be present in lithopones that have been 
properly prepared and washed. In addition, lifchopone sometimes contains a small 
proportion of barium carbonate, and traces of impurities, including ferric oxide, 
alumina, Mme, and magnesia. Whilst the determination of these secondary products 
is seldom required, their presence is of importance in selecting a method of analysis. 
This is especially the ease in regard to die influence of the iron mad calcium on 
the estimation of the sine, and also in regard to the possible presence of zinc 
compounds, other than the sulphide and oxide, as any soluble salts of zinc are, of 
course, of no value as a pigment The presence of barium carbonate can be readily 
determined by a separate estimation if required. 

The numerous methods that have been proposed for the analysis of lithopone 
consist in the determination o! the total zinc, the total sulphide, and the barium 
sulphate. By calculating the total sulphide to zinc sulphide, and subtracting its 
equivalent in zinc from the total zinc found, the proportion 6f zinc other than 
* This work was carried out under the provisions of the Analytical Investigation Scheme. 
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sulphide is calculated and generally expressed as oxide. As a cheek on this last 
factor, the zinc oxide and carbonate can be extracted either -with dilute acetio acid 
or with a mixture of sodium acetate and acetic acid, and estimated separately. 

These determinations have involved simply a combination of ordinary methods 
of analysis, of which the following may serve as examples: 

P. Drawe (Zeitseh, angew. Chem ., 1902,15,174, 229, 297) estimates the total 
zinc by precipitation as carbonate and the zinc present as sulphide by treating the 
sample with 1 per cent, acetic acid, to remove the oxide and carbonate, and precipi¬ 
tating the remaining zinc again as carbonate. Kochs and Seyfert (Zeitseh, angew. 
Chem., 1902,15, 802) precipitate the total zinc as sulphide, and estimate the oxide 
and carbonate by solution in 5 per cent, acetic acid and precipitation as sulphide. 
Amsel (ZdUch. angew. Chem., 1902,15, 174) also extracts the oxide with 5 per cent 
acetic acid, and estimates both it and the total zinc volumetriealiy by titration with 
calcium ferrocyanide. For the estimation of the sulphide-sulphur as an indirect 
means of determining the content of zinc sulphide, J. F. Sacher (Farbenzeitung , 1910, 
15,1810) recommends treatment with metallic tin and hydrochloric add, passing the 
evolved sulphuretted hydrogen into an ammoniaeal solution of hydrogen peroxide, 
and precipitating the ammonium sulphate formed with barium chloride, whilst 
H. Wolff (Farbenzeitung, 1910,15,1859) estimates the sulphuretted hydrogen volu- 
metrically by absorbing it in iodine solution, and titrating back the excess of the 
latter with thiosulphate. J. S. Bemington and 0. Smith (Caoutchouc and Gutta- 
Percha, 1909, 6, 3259) estimate the sulphide-sulphur by oxidation with bromine and 
precipitation as sulphate, and the total zinc as carbonate, or, if salts of iron, calcium, 
or barium (soluble in hydrochloric acid) are present, as sulphide. 

The alternative to these many proposals that we recommend is to estimate the 
total zinc volumetriealiy and the zinc sulphide indirectly by oxidising the sulphide- 
sulphur to sulphate. The gravimetric estimation of the zinc as carbonate is 
inaccurate in presence of calcium and iron, both of which are usually present, and 
precipitation as sulphide is a tedious determination. A direct estimation of the 
sulphide-sulphur is especially desirable, as the value of the pigment is chiefly 
dependent on the proportion of zinc sulphide present, and of the various methods 
available oxidation followed by precipitation is simpler and easier to cany out than 
the determination of the sulphuretted hydrogen evolved on decomposition. 

For the volumetric estimation of the zinc we have employed a method devised 
by A. Yolgfc (Zeitseh angew. Ohm., 1889, % 307) for the analysis of zinc ores and 
products which is sufficiently accurate for the estimation, ami which has the advan¬ 
tage that the results are not affected by the presence of iron or calcium. For the 
oxidation of the sulphide-sulphur either bromine or nitric add may be used; we 
have found the former preferable, and carry out the estimation on the same lines as 
proposed by Bemington and Smith (loc. tit.). Whilst, therefore, there is no claim to 
originality in the methods employed, we have found the combination adopted more 
rapid and adaptable than previous proposals, and sufficiently accurate for technical 
purposes. 

The method of analysis is as follows : 5 grins, of the finely ijroun^ sampie are : 
treated with concentrated hydrochloric acid and a little potassium 
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whole evaporated to a small bulk on the water-bath, taken up with boiling water, 
and the residual barium sulphate filtered off and thoroughly washed. The filtrate is 
collected in a 250 c.e. graduated flask, made up to the mark, and aliquot portions taken 
lor the estimation of the total zinc by Voigt’s method. The potassium ferrocyanide 
solution is made up by dissolving 46 grms. of the crystallised salt in a litre of water, 
and is standardised by a solution of zinc chloride containing 12*4476 grms. of pure 
zinc oxide per litre; 1 c.e. of this solution is equivalent to 0*01 grm. of zinc. For 
the estimation, 50 c.c. of the above filtrate are taken, 10 c.c. of a solution of tartaric 
acid (200 grms. per litre) and 10 c.c, of a solution of ferric chloride (60 grms. per litre) 
added, the whole diluted to about 200 c.c., made just alkaline with ammonia, and 
titrated; the completion of the reaction is determined by adding a drop of the solution 
to dilute acetic acid (1: 3) on a pitted porcelain plate until a permanent blue colour 
is produced. After a preliminary estimation a sharp end-reaction is easily secured, 
and it is not affected by the presence of an excess of ammonia. In a series of tests 
made, in which the quantity of ammonia added was increased up to twice the amount 
neeessary for neutralisation, the maximum difference in the titrations did aot exceed 
0-15 ae. -v, 

For the estimation of the sulphide-sulphur, 0-5 grm. of the sample isagdised 
with bromine, alter tee addition of water, hydrochloric add added, the resmaal 
barium sulphate filtered off, and tee sulphuric acid in the filtrate precipitated W 
barium chloride. By calculating the sulphur thus found to zinc sulphide, and sub-" 
tracking its equivalent of due from tee total zinc estimated volumetrieally, the 
content of due, other than sulphide, is obtained by difference, as stated above. 

The following results were obtained by this method with three different samples 
of lithopone; the sane, other team that present as sulphide, is calculated as oxide: 


b&so. . 

L 

64-36 

ii. 

67-59 

III. 

72-80 

ZnS. 

30-98 

27-82 

24-14 

ZnO ... ... ... . 

0-56 

1-82 

0-88 

CaO, Fa,O r BaCO r Moistoxe, etc. 

4-11 

2-77 

2*18 


1QO0Q 

100-00 

100-00 


As a check upon tee volumetric estimation of the zinc, that in Sample No. 1 was also 
estimated by precipitation as sulphide, tee result obtained being 21*44 per cent. zinc, 
as agai ns t 21-20 per cent, by titration. The indirect determination of the zinc oxide 
was also checked by treating 2 grms. of each sample with 5 per cent, acetic acid at 
tee ordinary temperature for one hour, with occasional agitation, tee dissolved zinc 
filtered off, precipitated as sulphide, and finally estimated as oxide in fee usual 


The results obtained were as follows: 




ZnO (calculated) 

L 

IL 

hi. 

0*55 

1*82 

0-88 

ZnO (estimated by precipitation) ... 

0*75 

1*70 

0-90 


These data confirm the reliability of tee indirect method of estimation, and also 
show that the zinc, other than sulphide, in tee samples analysed is practically all 
present as oxide. 

Chemistry Department, 

The Sir John Cass Technical Institute, Auksate. 
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Discussion. 

The Pbesidext said that the specimens of lithopone that passed through his 
hands were usually ground in oil. Those who were experienced in work of tins kind 
would know that it was never possible to extract the oil completely; some oxidised 
oil always remained unextracted, and this caused difficulty in the estimation of the 
sulphide sulphur by oxidation with bromine in an acid solution. His practice was 
first of all to add some caustic soda to the extracted lithopone, and than pour in 
the liquid bromine and acidify. Under those conditions no globules of sulphur or 
sulphur bromide escaped oxidation. With regard to the estimation of the zinc, he 
could understand that, in laboratories where such estimations were made very 
frequently, it would be worth while to use a volumetric process ; but, when it was 
only necessary to make such estimations occasionally, a gravimetric process was, 
perhaps, equally expeditious. He should like to ask whether the authors had tried 
precipitating the zinc in a solution containing a minute trace of free mineral acid. 
Under those conditions the zinc was completely precipitated, and in a granular form. 
Of course, daring the precipitation more acid was set free, and one must be careful 
to neutralise all but the very faintest trace. In the analyses given by the authors 
the proportions of what might be called impurities were larger than he had been 
accustomed to find. 

Mr. T. Macaba asked whether the authors had tried the phosphate method 
of estimating zinc in the case of such a compound as lithopone. He thought that 
this method, which was proposed by the late Dr. Clark for the estimation of rinc in 
alloys, etc., would probably work well in such a case as this. 

Dr. H. P. Stevens asked whether the lime shown as CaO in the authors' 
analyses referred to caustic lima Lithopone was used in rubber mixings, in which 
the presence of caustic lime was very undesirable. 

The Pbesident added that a certain amount of soluble SO s was always present, 
and it was his practice to determine this, calculating it as calcium sulphate; and 
perhaps if that were done in these cases, some, at any rate, of the lime would appear 
as calcium sulphate. In many cases the quantities of CaO and of soluble S0 8 found 
were just equivalent to one another, showing that all the lime was present as c al c i u m 
sulphate. 

Mr. J. H. B. Jenkins asked whether the oxide of iron referred to in the analyses 
amounted to anything appreciable. One of the advantages of lithopone paint was 
its dead whiteness, and ons would not expect this if any sensible quantity of non 
were present. The majority of the samples of lithopone that he had examined 
contained more barium sulphate relatively to the sulphide of zinc than was shown 
in the authors* analyses. He believed that in the trade the proportions were 
supposed to be about 3 parts of barium sulphate to 1 part of rise sulphide. 

Dr. Dyeb incidentally observed—although, of course, the remark did so* apply 
to genuine “ lithopone ”—that mixed pigments containing barium sulphate in i A 
form of barytes sometimes contained considerable quantities of ea kiiTO ft&sah&v 
owing to admixture of fiuor spar with the heavy spar imm j which.tfef 
ground. He mentioned this because be had seen 
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it was at first puzzling to find a considerable quantity of calcium present in a form 
other than the familiar carbonate or sulphate. 

Dr. Keahb, in reply, agreed that the method of estimating zinc as phosphate was 
an excellent one, but they wished to employ a volumetric rather than a gravimetric 
method, in order that the process might be as useful as possible for works purposes. 
He also agreed with the President as to the advantages of precipitating the zinc in 
the presence of a trace of mineral acid. Up to the present they had not had occasion 
to deal with small quantities of organic matter, such as would be derived from oil, 
but, in another connection, he had found that organic matter could be effectively got 
rid of by electrolysing the solution in presence of dilute nitric acid. In that way, 
even in the case of animal products containing a good deal of organic matter, a 
crystal-clear solution conld be obtained containing no trace of organic matter. With 
regard to the lime, ibis undoubtedly was not present as such, but probably to some 
extent as sulphate, and as sulphide and carbonate. Of course, by estimating the 
soluble constituents one conld always, if it were desired to do so, calculate the lime 
to calcium sulphate, as suggested by the President. The quantity of iron present 
was small, usually no more than a trace. The moisture was occasionally rather high, 
sometimes as much as 1 per cent. Of the samples analysed, the first was mMe in 
Germany, the other two being English products; there are, of course, considerable 
variations in the relative proportions of barium sulphate and zinc sulphide hjt 

lifehopones. N 

% 
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OH THE EFFECT OF LIME OH THE AMMONIUM MOLYBDATE METHOD 

OF LEAD ASSAY.* 

By a O. BANNISTER, A.RB.M., and W. McNAMARA. 

(Bead at the Meeting, May 1, 1912.) 

Dobing the analytical portion of the experimental work in connection with a recent 
research on the M Theory of Blast Roasting of Galena ” (Bull Inst, Min, and Met, 
1912, No. 89), the necessity arose for ascertaining the effect of lime on the ammonium 
molybdate method of lead assay. On referring to published results on this point, a 
great divergence of opinion was found to exist, some writers stating that the presence 
of lime had no influence, and others that the results obtained for lead in the 
presence of lime were too high. 

L C. Bull (School of Mines Quart., 1902, 23, 348), who examined the effect of 
calcium* barium, strontium, antimony, and bismuth on the assay, came to the 
conclusion that calcium, bismuth, and antimony had no effect on the result, and 
that barium and strontium caused low results. In this work, however, Bull added 
the impurities to the solution of lead sulphate in a form in which they could not 
ordinarily exist in the course of assays, for the calcium, barium, strontium, and 
antimony were added as chlorides and the bismuth as nitrate. 

* This work wu carried out under the provisions of the Analytical Investigation Scheme. - 
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On following oufc the method as originally devised by H. H. Alexander (Eng. and 
Min. J., 1893, 55, 298), it is obvious that only insoluble sulphates can be left with 
the sulphate of lead, and also that the impurities most likely to interfere are calcium, 
barium, and strontium* 

EL A. Guess (Amer. Inst. Min. Eng., 1904, 35, 359) points out that the molybdate 
method cannot be used with safety in dealing with poor lead ores containing large 
quantities of lima W. H. Beamon (“ A Manual for Assayers and Chemists,” 
Chapman and Hall, 1910, p. 91) also states that the molybdate method is not 
reliable on low-grade ores containing much lime, and that it frequently fails when 
there is iron in the ores, all the sulphate of iron failing to go into solution, and 
obscuring the end-point with tannin. To overcome these difficulties, Beamon 
separates the lead by precipitation on aluminium. A. H. Low (“ Technical Methods 
of Ore Analysis,” Chapman and Hall, fifth edition, p. 152) states that Alexander’s 
original method did not sufficiently provide for the presence of calcium, which is a 
frequent constituent of lead ores. Calcium forms a molybdate which is more or less 
insoluble under the conditions of titration, and tends to raise the results in a rather 
irregular manner. To overcome this, Low recommends a longer method, involving 
the separation of the lead from the ammonium acetate solution by means of 
ammonium sulphide. 

In & recent paper on “ Quick Combination Methods in Smelter Assays ” (Bull. 
Inst Min. and Met ., 1912, No. 89), A. F. French gives results showing that lime 
does not interfere with the molybdate assay as ordinarily carried out, and these 
results are confirmed by F. C. Bobinson (ibid., 1912, No. 90), who, in a written con¬ 
tribution to the discussion of French’s paper, states that when lime is known to be 
present the assay, alter evaporation to the point at which SO s fumes are liberated, is 
not diluted, cooled, and allowed to stand overnight, but is diluted only when it can 
be proceeded with at once after cooling, as calcium sulphate crystallises out and 
is difficult to redissolve. By washing by decantation twice with 30 e.c. of cold 
dilute sulphuric add (1 per cent, by volume) and once with water, calcium sulphate 
is sufficiently well removed. 

From the foregoing it is evident that the effect of lime on the assay is by no 
means clearly understood, and it is also evident that in order to correctly interpret 
the action of lime on the titration a solution of calcium sulphate in ammonium 
acetate should be used. 

Preliminary experiments showed that a solution of caldnm sulphate in 
ammonium acetate does not form an insoluble molybdate with ammonium 
molybdate in the absence of lead, neither does it react with the lead molybdate 
formed during an ordinary lead assay; for if the assay be carried out to a satis¬ 
factory end-point, and then a quantity of solution of calcium sulphate in ammonium 
acetate be added, the end-point is found to be permanent, no more ammonium 
molybdate being required to react with the lime. If, however, a solution containing 
sulphates of lead and lime in ammonium acetate be titrated with munoniuin 
molybdate solution, then the lime causes a larger amount to be required* kbus giving 
high results, the excess necessary increasing with the lime added to a certsia 
after which additional lime makes no difference. ,4 J ., j) niiid i#*J 
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The following tables indicate the effect of the addition of increasing amounts 
of calcium sulphate: 


i "Weight of Pb taken 

0*3415 grin. 


of Small Quantities of Calcium Sulphate 
Molybdate Titration for Lead. ; 

' Weighs of CaS0 4 

c-c. Molybdate Solution 

added. 

required. 

nil 

290 

00036 

29-1 

0-007a 

29-2 

0-0109 

29*5 

00146 

29-8 

0-0183 

29-8 

00256 

29*8 

00292 

29-9 

0-0327 

29-9 

00366 

300 

00402 

30-2 

00439 

30-7 

00475 

30-7 

00512 

30-7 


Lead calculated, 
per Cent. 



On slightly altering the conditions of the experiments—as, for example, bf< 
using more dilate solutions or by varying the amounts of reagents used—the results 
obtained were found to vary considerably. The following table will illustrate this 
point ; the determinations were carried out in exactly the same manner as the 
previous set, but a smaller quantity of lead was taken. 

Tabx*b IL —Effect of Larger Quantities of CaS0 4 on the Ammonium Molybdate 

Titration for Lead. 


Weight of Fb taken. 

0-2005 grm. 


Weight of CaSQ* 
added. 

<xc. Molybdate Solution 
required. 

Lead calculated, 
per Cent. 

nil 

18-7 

100-0 

00549 

19-4 

103-7 

00612 

19-6 

104-8 . 

00658 

19-6 

104-8 

00695 

19-6 

104-8 

00732 

19-6 

104-8 

00805 

19-6 

104-8 

00842 

19-7 

105-3 

00915 

19-7 

105-3 

00951 

19-8 

105-9 

0-1134 

19-9 

106-4 

0-1317 

190 

106-4 

0-1500 

900 

1060 

0-1685 

200 

106-9 

0-1866 

900 

1060 

0-2049 

20-2 

1080 

0-2232 

200 

1080 

0-2415 

20-4 j 

109-1 
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It will be seen, on comparing these tables, that mass action plays a considerable 
part in these reactions; for in the ease of Table II., in which the lead solutionis 
more dilute, 0*0915 grm, calcium sulphate (45*6 per cent.) interferes to a less extent 
than 0*0512 grm. calcium sulphate (15 per cent.) does in the results given in 
Table I. 

The table given below shows the effect of larger quantities of calcium sulphate 
on the assay. In this case separate weights of the sulphate and of the calcium 
sulphate were taken, the same amount of ammonium acetate was used in each case, 
and the whole conditions of the experiment were kept identical. 

Table III. 


Weight of Fb 
taken. 

CaS0 4 taken. 
Grms. 

CaS0 4 per Cent of 
PbS0 4 present. 

c.c. Ammonium 
Molybdate required. 

Lead calculated, 
per Gent. 

0*25 grm. 



23*7 

100-0 

** 19 

0*055 

15 

25*1 

105-9 

99 »* 

0-110 

30 

26-1 

110-1 

99 » 

0-183 

50 

26-7 

112-6 

>» 99 

0-256 

70 

27-1 

114-3 

*> 99 

0-329 

90 

27-1 

114-3 

99 9* 

0*366 

100 

27-1 

114-3 

99 99 

0-549 

150 

27-1 

114*3 


From the results given it will be seen that calcium sulphate, even in small 
quantities, causes high results to be obtained for lead; but from Table III. it will 
also be seen that the range of this interference is limited to a certain amount, above 
which no further increase in the lead results is obtained. 

When the conditions of the experiments are not kept absolutely constant, the 
presence of calcium sulphate raises the results in an irregular manner, as stated 
by Low ( he . cit); but when the conditions are kept the same, then additions of 
calcium sulphate cause systematic increases in the calculated amount of lead present 
There are indications that double molybdates are precipitated when calcium sulphate 
is present; for on calculating from the molybdate used the composition of the 
precipitate formed in the case of the results given in Table III., the following results 
are found: 


CaS0 4 present. 

15 per cent of the PbS0 4 present 

80 „ u » 

59 ,, >» ,, 

70 to 150 „ 


Calculated Formula of 
Precipitate. 

17 PbMo0 4 , GaMoO r 
10 ,, „ 

8 „ ,i 

1 >9 « 


The results of similar experiments in which a solution of lime in ammonium | 
acetate was used in place of the calcium sulphate solution are given in Table IVL* 
and in this ease a more dilute solution of ammonium molybdate was used, to insure 
greater accuracy, the first 100 ae. in each case being added by m&m$£ Sta j 

pi*** 8 - 
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T able IV. — Effect of Lime on the Ammonium Molybdate Titration for Lead . 


“Weight of Pb 
taken. 

CaO added. 

Grins. 

CaO per Cent, of e.c. Ammonium 
PbS0 4 present, j Molybdate required. 

Lead calculated, 
per Cent. 

0*3074 grm. ... 



! 106*5 

100*0 

w »> 

0*0225 

5 

108-3 

101-7 

»« »» *** 

0*0450 

10 

109-1 

102*4 

»» « 

0-0675 

15 

i 109*9 

103*2 

» »» ■** * 

00900 

20 

, 110*7 

103*9 


0*1350 

30 

i 111*8 

105*0 

n »* 

0*2250 

50 

113*0 

106*1 

« >* 

0*4500 

100 

114*6 

107*6 

>9 » *•* 

06750 

i 

i 

150 

j 115*4 

108*3 


From these figures it is seen that lime acts in a similar manner v to calcium 
sulphate in causing high results to be obtained for lead when the lime iA^tegent in 
the ammonium acetate solution of the lead sulphate. On carrying out wi&rge 
number of experiments with lime, under somewhat varying conditions as to strength 
o! solution, etc., the same irregularities as to the amount of interference introduced 
ware noticed. \ 

Similar experiments carried out with barium and strontium sulphates show that 
these act in quite a different manner; for by boiling mixtures of these sulphates 
with sulphate of lead in ammonium acetate solution somewhat low results were 
obtained in every case, owing to these insoluble sulphates holding small quantities 
of lead sulphate, and thus preventing the complete solution of the lead. 

From this work the following conclusions may be drawn: (1) That lime or 
calcium sulphate in solution in ammonium acetate does not form an insoluble , 
molybdate when boiled with ammonium molybdate solution. (2) That lime or 
calcium sulphate in ammonium acetate solution does not react with precipitated 
lead molybdate. (3) That when lime or calcium sulphate is present with lead 
sulphate in ammonium acetate solution, then, on boiling with ammonium molybdate 
solution, the insoluble molybdate formed contains both lead and lime. (4) From 
conclusion (8) it follows that it is impossible to determine lead sulphate direct by 
solution in ammonium acetate when lime or calcium sulphate is present;: and (5) in 
the ordinary lead assay for materials containing lime, etc., it is necessary to separate 
the lead, or else to take special precautions to wash the lead sulphate free from 
calcium sulphate before proceeding with the solution of the lead sulphate. (6) Barium 
and strontium sulphates do not act in the same manner as calcium sulphate, and 
tend to give low moults instead of high results. 

JtiTALLFXGY DXTABXIOSKT, 

Si& Join? Cass Tbchhical Institute, Axdgatk. 
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Discussion. 

Mr. Richmond asked whether the authors had any further data as to the 
composition of these double molybdates beyond the excess of molybdate used. Had 
the double molybdate been actually separated, and its composition determined? 
Looking at the figures, it seemed to him that by no means all the calcium had been 
precipitated, and that the proportion that was precipitated was not the same in 
every case. He should like also to ask whether the authors could give the reason 
why there was no further increase in the percentage of lead found when the calcium 
sulphate exceeded 70 per cent. Was it due to the fact that the solution was 
saturated, and that the excess of calcium sulphate was not in solution ? Or was it 
due to the fact that under the conditions of mass action an equilibrium was approached 
at the point where the maximum figure was obtained ? 

Mr. Raymond Ross asked whether any of the impurities referred to were likely 
to be found in the finished lead— i.e. t in ordinary commercial lead. 

Mr. Bannistek, in reply, said that the actual composition of the double 
molybdates had not been ascertained ; it would be seen from the paper that the 
readings obtained were merely considered to be an indication that double molybdates 
were formed. It was, however, curious that the results of a whole set of experiments 
should calculate out almost exactly in molecular proportions. They could not explain 
why the increase in the figures for lead stopped when 70 per cent, of calcium sulphate 
was reached. The saturation-point, however, was certainly not reached there, for 
even with as much as 150 per cent, of calcium sulphate the whole of this went into 
solution before the titration was commenced. These impurities were present in 
many lead ores, and also in lead slags and other furnace products, and it was 
important that the possibility of interference should be recognised in commercial 
work. 




THE DETECTION OF HEAVY PETROLEUM IN PAINTS AND 
VEGETABLE OILS, 

By W. B, POLLARD. 


(Bead at the Meeting , May 1, 1912.) 


Owing to the present extensive use of turpentine substitutes, petroleum is now 
frequently found in mixed paints. Whatever vie ws are held with regard to the value 
of light petroleum as a turpentine substitute, there is no doubt that heavy petroleum 
should never be present in paints. As the drying property of such paints can never | 
be satisfactory, it is important to be able to detect the presence of this substance, 
light petroleum can be readily separated by'sfceam distillatkm^ and by the mmm j 
sulphuric acid, this may further be separated from any tmpmfbm 
petroleum is not so readily detected, though it can be 

‘ % - 1MI ’ ■ '■ 1 i| ' 

. ■ . . 1 - ; w f s j 
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in Alien’s tc Commercial Organic Analysis.” This method, though satisfactory for 
quantitative work, requires far too much time and manipulation to be of much use as 
a qualitative test for petroleum. Experiments were therefore made to find in what 
way it could be modified, in order to give rapid results. It was noticed that when 
linseed oil is poured into an excess of molten caustic soda and stirred with an iron 
rod, complete saponification takes place in a few seconds; the soap thus obtained, 
after cooling, can be extracted with petroleum ether without any passing into the 
solution and without any emulsion being formed. The petroleum ether extract, 
which can easily be filtered, will then contain the unsaponifiable oil. Should heavy 
petroleum be present, it will often betray its presence by the strong fluorescence 
imparted to the solution. 

On evaporating the petroleum ether, petroleum is left behind, and a further 
examination can be made* In the ease of normal linseed oils, a small residue of 
unsaponifiable oil, rarely exceeding 2 per cent., is always left after extraction; it was 
noticed that this unsaponifiable oil could further be removed by boiling with a good 
excess of strong nitric acid, only the minutest trace, if any, remaining after this 
treatment. Should, however, heavy petroleum be present in the linseed oil, this will 
reveal itself by the large amount of unsaponifiable matter, and will remain unattacked 
by the treatment with nitric add. It was found that as little as 0-5 per cent, of 
heavy petroleum, when present in linseed oil, could be detected by this means. It is x 
most conspicuous when the nitric acid is warmed, as the oil tends to creep up the side 
of tiie tuba Light petroleum or turpentine is not detected in this way, as they 
vdatiMse at the temperature at whieh the saponification takes place; as previously 
mentioned, they would be detected by steam distillation. 

The actual method of conducting the test is as follows:—About 10 grms. of 
caustic soda are placed in a nickel crucible of 60 to 100 c.e. capacity, and fused over 
a Bunsen burner. When all the soda has just melted, the crucible is removed from 
the flame, and about 5 e.c. of the oil or paint quickly poured in. The contents are 
well stirred with an iron rod, and the crucible allowed to stand in a little water to 
cool When oool, about 50 c.c. of petroleum ether are poured into the crucible, and 
the contents well stirred with the iron rod. By this method the soap forms a 
powder which settles at the bottom of the crucible, and an emulsion is never 
produced. 

The petroleum ether solution is decanted through a filter-paper and received in 
a test-tube. It is then boiled off, the vapour being conducted away through a glass 
tube fixed by means of a cork in the mouth of the test-tube. The residue now 
be further examined; this is done by boiling with about 3 c.c. of nitric acid, when 
any residue beyond & minute trace will be petroleum. Should a paint be found by 
this method to contain petroleum, it must be absolutely condemned, as its drying 
properties can never be satisfactory. 

It is sometimes stated that resin oil is added to paints. Should this occur, it 
would be detected by the large amount of unsaponifiable matter, but would be 
distinguished from petroleum by the fact that it is oxidised by boiling with nitric 
add. It might be thought that the Zeiss butyro-refractometer reading of the 
unsaponifiable matter would afford an indication of the presence of petroleum; this. 
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however, is not the ease, as both the heavy petroleum and the unsaponifiable matter 
normally present in linseed oil give readings which are outside the scale of the 
instrument. 

This method may be used in examining other kinds of saponifiable oils for 
petroleum adulteration. A small quantity of unsaponifiable oil is left in nearly every 
case, but on boiling this with an excess of nitric acid, it is invariably destroyed. 

The method can also be applied in the examination of stearine candles, which, 
when they contain paraffin, soften at a temperature considerably below their melting- 
point. 

No claim is made that the method is quantitative, but it affords a ready means 
for the detection of heavy petrolenms when mixed with saponifiable oil, and should 
not take more than about ten minutes to perform. 

Survey Department Laboratories, Cairo. 


Discussion. 


Mr. Baymond Boss said that a determination of the factor 


~r 


in the residue 


would nearly always indicate whether it consisted of petroleum, and would in many 
eases show to what class of petroleum it belonged. In the case of nearly all petroleum 
oils this value was quite definite, varying from 0-557 to 0*543, while the figure for 
fatty oils was much different. 

The President agreed that it seemed improbable that so little as 1 per cent, of 
mineral oil would be used as an actual adulterant, unless it were added to mask some 
other addition. Small quantities of mineral oil were, however, sometimes met with 
in fatty oils obtained by extraction with a solvent, owing to incomplete evaporation 
of the solvent. This had the effect of considerably lowering the flash-point of the 
oil, and also, to some extent, the viscosity. 

Mr. E. Bichaepb Bolton said that it was now unusual to find any trace of 
solvent in extracted oil, because in most modern extraction plants arrangements 
were made for blowing steam through the oil in order to remove the last traces of 
solvent, and manufacturers, for reasons of economy, were usually careful to carry 
out this operation as thoroughly as possible. 

The President said that, although it might occur but rarely, it certainly was 
occasionally the case that the manufacturer did not succeed in removing the last 
traces of volatile solvent. A sample of extracted rape oil that he had lately examined 
lost 0*36 per cent, when 1 grin, was heated for an hour in the water-oven, and its 
flash-point (close test) was only 286° F. } whereas the flash-point of rape oil obtained by 
pressure from the seed would not be below 400° F. * 


} * 
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A CONVENIENT APPARATUS FOR OBTAINING 
AN AVERAGE SAMPLE OF GAS, AND FOR REGULATING THE FLOW 
OF A GAS INTOJAN EVACUATED VESSEL. 

By FRANK STURDY SINN ATT. 

{Read at the Meeting , April 3, 1912.) 

THE^apparafctB was demised to permit of the accurate regulation of the flow of gas 
inkTao. evacuated vessel. The rate at which the gas is collected in the exhausted 
vessel is uniform"within certain limits, and the pressure at which 
& the gas is removed from any source is constant, but may be altered 

if required. After a preliminary adjustment little attention is 
necessary. 

The figure shows a form of the apparatus constructed of glass, 
and the dimensions mentioned are those used for an apparatus 
for small volumes of gas (about I litre). A long burette makes a 
convenient main tube G, but the diameter may be less than that 
of the usual burette, if the volume of gas to be obtained is small.^ 
By this means an economy in the mercury necessary for the ' 
apparatus may be effected. The capillary tube E should be 
about 1 to 1-5 mm. iu bore, and the walls should be of stout 
glass, in order to withstand the vibration which takes place in 
the tube. The volume of the capillary tube depends upon the 
diameter of the main tube. The end of the capillary tube is 
brought as dose to the bottom of the main tube as possible, pro¬ 
viding the flow of mercury from the latter is not interfered with. 
The exit of the main tube should be short, or bent into a seal, as 
indicated by the broken line. The reservoir F may be replaced 
by a levelling bottle during the evacuation of the apparatus, but 
this must be removed before the actual working of the apparatus is 
started. The vessel in which the gas is to be collected— e.g., an 
ordinary gas sampler—is attached at A by pressure tubing, and by 
a second opening connected to a vacuum pump. The apparatus 
may be used in the following manner: The tap JD is closed, and 
the whole exhausted, mercury being allowed to enter the main 
tube from the reservoir F. When the mercury level has reached 
the required point in the main tube, the sampling vessel 
is closed to the vacuum pump, and then disconnected. The 
tap E is then closed. The sample of gas is obtained by con¬ 
necting the gas supply to B, and opening the tap D slowly; 
owing to the difference in pressure between the gas vessel and the 
capillary tube, gas is drawn down the capillary tube, and passes through the column of 
mercury into the gas vessel. I! the distance between a and b be great, the tap should 
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be opened cautiously; the less this distance the better, so long as the diminished 
pressure is sufficient to overcome that of the gas to be sampled. When the diminished 
pressure in the gas vessel has reached that represented by the height of the mercury 
column from a to the surface of the mercury in the main tube, gas no longer enters 
the gas vessel. The tap D may now be opened fully. Mercury is then allowed to 
flow from the main tube, drop by drop, into the reservoir. As the mercury leaves 
the tube, gas enters the gas vessel. The rate at which the mercury is allowed to 
flow determines the rate of entry of the gas into the gas-sampling vessel. When the 
tap is set, the rate at which the mercury falls into the reservoir is constant, as it 
depends upon the height of the column of mercury a to b ; this flow is constant until 
the end of the capillary tube no longer dips into mercury. The distance a to h may 
be altered by moving the capillary tube, and consequently the gas may be drawn 
from a source at any diminished pressure required. By arranging for the mercury 
to run from the tube in a certain time, a representative sample of the gas throughout 
that period is collected in the gas vessel. It will be seen that the volume of the 
sa mj$B of gas collected is independent of the size of the apparatus itself. The con¬ 
dition of the gas is comparable with that of gas which has been collected in vessels 
previously filled with dry mercury. 

The use of mercury in aspirators of more than 1 litre capacity is generally con¬ 
sidered to be expensive, and too cumbersome for practical purposes. In this respect 
it is hoped the apparatus may be of some practical use. 

An efficient water-pump serves for many purposes for exhausting the apparatus, 
and by washing the whole apparatus through with the gas to be sampled, the error 
due to the presence of air may be eliminated. If the pressure in the apparatus be 
noted, and the volume of the sampling vessel is known, the volume of gas entering 
the vessel may be calculated. 

It is essential that the temperature of the vessel in which the gas is being collected 
should be as constant as possible throughout the period of sampling, in order to pre¬ 
vent any variation in pressure from that cause. It will be found advantageous to 
arrange the capillary tube to touch the wall of the main tube throughout its whole 
length. Instead of the gas passing through the column of mercury in irregular 
hubbies, and splashing at the surface, it passes up the canal formed at the two glass 
surfaces in a continuous and regular stream. The passage of the gas through the 
column of mercury is then scarcely perceptible, being accompanied by a slight vibra¬ 
tion in the tube and mercury column. 

An alternative way of using the apparatus is to fill the main tube, connections, 
and capillary tube with mercury, by means of a levelling tube, and then attach a gas 
vessel which has been previously evacuated at A, and proceed in the manner described 
for admitting the gas. 

Chsmistxt Bhpastmxnt, 

School of Technology, 

MaNCHXSTEJL 
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THE USE OF METHYLENE BLUE AS AN INDICATOR IN IODUHETRIC 

TITRATIONS. 

By FRANK STURDY SINNATT. 

(Bead at the Meeting , June 5, 1912.) 

In a previous publication (Analyst, 1910, 35, 309) it was shown that a dilute aqueous 
solution of methylene blue may be used in place of starch as an indicator in iodi- 
metric titrations. The determinations quoted in that publication were made with a 
solution of methylene blue prepared by dissolving pure methylene blue in water. It 
has sinee been found that the usual commercial forms of methylene blue may also be 
used without the delicacy of the colour change at the completion of the titration 
being interfered with. The solutions should be of a similar concentration to that 
suggested for the pure methylene blue—viz., 0*05 grm. per litre, and about 1 c.c. be 
taken for a titration. The following observations maybe added to the previous 
note: 

It will be found that the compound of iodine and methylene blue frequently 
separates from the solution as a precipitate. This occurs when an excessive amount 
of methylene blue has been added, but it will be found not to interfere with the. 
observance of the colour change. There are no objections, such as hold in the case 
of starch, to the introduction of the methylene blue at the beginning of the titration, 
and no retardation of the change in colour has been observed. 

Titrations have been made in order to determine the influence of inorganic com¬ 
pounds upon the behaviour of the indicator, and neutral salts and the following acids 
—acetic, hydrochloric, or sulphuric—have been found not to affect the colour change. 

When a solution of iodine in alcohol or in aqueous potassium iodide solution is 
added to methylene blue dissolved in alcohol, the formation of the iodine compound 
of methylene blue is accompanied by the production of a green-coloured solution. 
The change in colour is delicate, and, although not very pronounced, is more easily 
observed than when no indicator at ail is used. The addition of a reducing agent 
such as sodium thiosulphate to the green solution restores the colour of the methyl¬ 
ene bine. It is suggested that methylene blue may be of use for the determination 
of iodine in the presence of alcohol, where it would be impossible to use another 
indicator. 

It has been shown by Harrison (Koll. ZeiL, 1911, 9, 5) that the formation of the 
blue coloration when iodine solution is added to stareh solution is interfered with by 
the introduction of ethyl aicohoL The volume of ethyl alcohol which prevents the 
formation of the blue coloration varies with the concentrations of the solutions, and 
in the experiments quoted the blue coloration was not definitely produced when 
30 per cent, of alcohol by volume was present in the liquid. Before this percentage 
of alcohol is reached the formation of the blue compound is too indefinite to be of 
value as an indicator. 

In order to test the value of methylene blue as an indicator in the presence of 
alcohol, the following determinations were carried out The solutions used were 
sodium thiosulphate solution (1 c.c. = 0f)1309 grm. iodine) made according to the 
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racial directions, and starch solution made from pore potato starch. The ethyl alcohol 
contained 96 per emit, of alcohol by volume. In carrying out the check titrations 
with starch solution, sufficient water was added to lower the percentage of alcohol 
present to about 2 per cent. Generally three titrations were made for each 
experiment. 

^ iodine solution (potassium iodide) was mixed with alcohol, 1 c.c. of methylene 
blue in alcoholic solution added, and the liquid titrated with sodium thiosulphate 
solution. 


1 

Indicator. 

Iodine Solution. 

■ 

| Alcohol. 

** Sodium Thiosulphate 
4 required. 


e.c. 

C.C, 

C.C. 

Methylene blue ... 

10 

20 

9*7 

** »> 

10 

50 

9*7 

it » 

10 

100 

9*7 

Starch . 

10 

i 

9*7 


The introduction of chloroform or carbon tetrachloride does not affect the 
titration if the percentage of alcohol present is sufficient to prevent the organic 
solvent separating from the solution. 


Indicator. 

^ Iodine. 

Carbon Tetra¬ 
chloride. 

Chloroform. 

Alcohol. 

** Sodium Thio¬ 
sulphate 
required. 


C.C. 

C.C. | 

C.C. 

C.C. 

C.C. 

Methylene blue ... 

10 

10 | 

— 

100 

9-7 

»» >*,'*• 

10 


10 

100 

9-7 

Starch ... 

10 

10 

— 

— 

9-7 

*** 

10 

! 

— 

10 

— 

9-7 


A solution of iodine in alcohol was prepared, having a concentration approxi¬ 
mately decinormal; no potassium iodide was used. 


Indicator. 

Iodine. 

Chloroform. 

Carbon Tetra¬ 
chloride. 

Alcohol. 

Sodium Thio¬ 
sulphate 
required. 


C.C. 

C.C. 

C.C. 

C.C. 

C.C. 

Methylene blue ... 

10 

— 

— 

— 

12-15 

rt » 

10 

— 

— 

50 

12-20 

H »* 

10 

■ — 

— 

100 

13-20 

» ** 

10 

10 

— 

100 

12-15 

»» it 

10 

— 

10 

100 

12-20 

Starch ... 

10 


1 


13-15 
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Before the check titration, in which starch was used as the indicator, was per¬ 
formed, potassium iodide solution was added to the alcoholic solution of iodine, and 
then a large volume of water, and the titration carried on in the usual manner, 

Bor WijV solution an aqueous solution of potassium iodide was added, then 
alcohol until the whole formed a clear solution. 


Indicator. 

Wijs* 

Solution. 

Carbon Tetra¬ 
chloride. 

Chloro¬ 

form. 

Potassium 
Iodide, j 

Alcohol. 

XU Sodium 
Thiosulphate 
required. 

Methylene blue 

i 

c.c. 

C.C. 

C.C. 

c.c. 

c.c. 

fc.c. 

10 

— 

— 

20 

100 

19-6 

*» n 

10 

— 

10 

20 

100 

19*6 


10 

10 

— 

20 

100 

19*6 

Bt&reh 

10 

— 

— 

20 

— 1 

19*6 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 


ANALYSIS OF FOOD AND DRUGS. 

Amounts of Arsenic in Vegetable Foods. F. Jadin and A. Astrue. 
{Comftes. rend., 1912,154, 893-896.)—Estimations were made, by a modification of 
Marsh’s method, of the amounts of arsenic in thirty-six samples of fresh and dried 
vegetables and fruits, typical of all those of most common occurrence. In the fresh 
vegetables the proportion of arsenic ranged from 0-004 mgrm. (peas) to 0-023 mgrm. 
(lettuce) per 100 grata. The edible portion of apples contained 0-005, and that of 
oranges 0-011 mgrm. per 100 grata .; whilst in the case of dried frnits and vegetables 
the am o un ts varied from 0-007 (rice) to 0-025 (almonds and red haricot beans) mgrm. 

C. A. M. 

Detection of Small Quantities of Chloral in Presence of Chloroform. 
T. jona. (Giorn. Farm. Ckim., 1912, 61, 57; through Ckem. Zentralbl., 1912, I., 
1148.)—Chloral is usually detected by the reducing action of the formic acid into 
whieh it is first converted. This method is inapplicable in presence of compounds con¬ 
tenting the group CC1* such as chloroform and trichloracetic acid, whilst bromoform 
and iodoform may also give, rise to illusive results. Chloral cannot be separated from 
chloroform by distillation. The following method is recommended; In a flask closed 
by a ping of cotton-wool, the substance, dissolved in water and slightly acidulated 
with sulphuric acid, is allowed to stand, without warming, in contact with until 
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the evolution of hydrogen has ceased; a strip of filter-paper, soaked in a fresh 
solution of sodium nitroprusside and 5 per cent- piperidine solution, is hung in the 
neck of the flask, and the liquid wanned, but not allowed to reach the paper. The 
acetaldehyde formed by reduction of the chloral colours the paper blue. In this 
manner 1 part of chloral hydrate in 20,000 can be detected. 0. E. M. 

Method fop the Determination of the “ Gasoline Colour Value ” of Flour, 
A, L. Winton. (Bull 137, Bureau of Chem., U.S. Dept . of Agriculture.)— Winton 
and Sh&nley (U.S. Dept of Agriculture , Bull. 122, p. 217) have suggested a qualitative 
gasoline test for bleaching, which corroborates the nitrite test, but it does not give quan¬ 
titative results- The method described is of value in the comparison of patent or 
other high-grade flours which owe their colour to the kind of wheat, not to mechanical 
impurities, as a means of detecting bleaching. Only the colour soluble in oil is 
measured, and not the total colour, or the colour due to mechanical impurities. 
Twenty grms. of the flour are placed in a wide-mouthed glass-stoppered bottle, and 
100 e.c. of colourless gasoline are added. The bottle is shaken vigorously for five 
minutes, and is themallowed to stand for sixteen hours, when it is again shaken, and 
the contents filtered through a dry paper into an Erienmeyer flask, keeping the funnel 
covered with a watch-glass. The colour value of the clear solution is determined in a 
Schreiner colorimeter, using for comparison a 0 005 per cent, aqueous solution of 
potassium chromate; this solution corresponds to a gasoline number of 1. The 
colorimeter tube containing the gasoline solution should be adjusted so as to read 
50 mm., and the tube containing the standard chromate solution is raised or lowered 
until the shades of yellow in both tubes match. The reading of the chromate solution, 
divided by that of the gasoline solution, gives the gasoline colour value. If desired, 
the colour value may be determined in Neasier tubes, using for comparison chromate 
solutions of various dilutions, and filling the tubes in all cases to the height of 50 mm. 
A number of determinations are given, showing the effect of variety, grade, ageing, 
and bleaching, on the gasoline value. Bleaching with nitrogen peroxide (2 parts of 
nitrous nitrogen per million) immediately produced about the same degree of 
whitening as ageing for thirty weeks. Ageing of the bleached flour brought about 
further bleaching, so that after thirty weeks hardly any colour remained. If the 
flour is known to have been milled within ten weeks, the gasoline colour value may 
be depended upon to corroborate the determination of nitrous nitrogen as a means 
of detecting bleaching. H. E. E« EL 

Composition of Hare Fat. J. Kiimont (Momtsk Ghem^ 1912, 33* 441- 
446.)—A specimen of this fat yielded the following chemical and physical constants: 

Sp. gr. at 50° C, ... ... ... ... ... 0*9134 ■ .M 

Melting-point . .. 35° <X ., *\ ■ 

Solidifying-point... .. ... 29° 

Acid value ... ... ... ... ... 15-8 

Saponification value ... .w j*. 204& 

Iodine value 


tiiiilfliiiltli 
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The fa! was found to consist principally of tripalmitin mixed with glycerides of 
UBsafcnrafced, fluid fatty acids; the latter, however, did not contain linoleie acid to 
any great extent. W. P. S. 

Saponifieaton of Fats by Sulphuric Acid. A. Grim and 0. Corelli. {Z&itsch. 
angew. Ghem ., 1912, 25, 665-670.)—All the experiments carried out by the authors 
on the action of sulphuric acid on pure triglycerides of the higher fatty acids yielded 
the same result—namely, the formation of diglycerides. On treating tripalmitin for 
several hours at 70° C. with a tenfold molecular quantity of sulphuric acid of sp. gr. 
1*845, the resulting mixture contained 565 per cent, of free palmitic acid and 43*5 per 
cent, of neutral fat, the latter consisting of 30 per cent, of unaltered tripalmitin and 
70 per cent, of dipalmiiin. On doubling the quantity of sulphuric acid, the product 
consisted of 65 per cent, of free acid and 35 per cent, of neutral glyceride, the 
latter being 25 per cent, unaltered glyceride and 75 per cent, dipalmitin. Tristearin 
yielded approximately similar results. The reaction appears to proceed beyond the 
diglyeeride stage, as is shown by the proportion of free fatty acid to neutral fat, and, 
although monoglycerides could not be detected at any stage of the reaction, it if pos¬ 
sible that monoglyeerides are formed and immediately split ujnnto fatty acids and 
glycerol or glycerol esters of sulphuric acid r \ 

V?. 

Kkonga 00. W. Arnold. {Zetisch. Uniersuch. Nahr. Germssm 1912, 23, 
391-392.)—The seeds of the Mkonga-tree (Batamites agyptica), which grows in 
German East Africa, yield a yellow oil having a nutty taste and odour. A specimen 
of the oil yielded the following figure® on analysis: 


Sp., gr. at 15° 0. 

Oil. 

0-9173 

Non-Volatile 
Fatty Acids. 

[nJb . 

55-9 

— 

Saponification value 

195-6 

206*1 

Reichert-Meissl value ... 

0-55 

... — 

Polenske value ... 

0-40 

... % 0*50 

Iodine value . 

77-2 

82-S 

Add value 

8-5 

— 

Solidifying-point.. 

... Turbid at 8-8° C. 

... —* 

Stearic add ... 

2-4 per cent. 

... 2*6 percent. 

Uns&ponifiabie matter ... 

0-07 „ „ 

— 


The oil yielded negative reactions when tested for cottonseed and sesame oils. 

W. P. S. 

Sources of Error in the Estimation of the Polenske Value of Fats. 
W. Arnold. {Zeitsch. Unkrmch . Nahr . Gcntissm., 1912, 23, 389-391.)—From the 
results of analyses of fats which have been published from time to time, it is evident 
that incorrect results are sometimes obtained in the estimation of the Polenske 
value, and the author draws attention to the errors in manipulation which tend to 
cause these discrepancies. Many of these points have been mentioned already 
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(c/. Analybt, 1904, 29, 154; 1909, 34, 223, etc.). The distillation flask should be of 
300 c.c. capacity, and all the dimensions of the apparatus described originally by 
Polenske should be adhered to \ the use of wire gauze under the flask should be 
avoided, but the flask should rest on an asbestos ring, the hole in which is 6*5 cm* in 
diameter. The flame of the burner should be sufficiently large to cover the bottom 
of the flask, but should not make the edges of the asbestos ring incandescent. 
Powdered pumice must be employed instead of pieces of pumice to prevent “ bump¬ 
ing,*’ and the distillate should measure exactly 110 c.c. As the Folenske value 
varies with the quantity of glycerol used iu the saponification of the fat, care 
should be taken that exactly 20 grins, of glycerol be used for each estimation. In 
the author’s opinion, the correct working of any apparatus is ascertained by making 
an estimation of the Polenske valne of a specimen of pure, fresh lard; the value 
found should be approximately 0*5, and should never exceed 0*65. W. P. B. 


Influence of the Concentration of Hydrogen Ions on the Baking 
Qualities of Flour. H. Jessen-Hansen. (Compies rend. Trav. Lab. de Carlsberg , 
1911, 10, 170-206.)—Determinations of the concentration of hydrogen ions were 
made with the object of ascertaining tbe effect of the addition of add substances 
to flour, the methods employed for the measurement being the conductivity and 
colorimetric processes described previously by the author (Analyst, 1909, 34, 498). 
It was found that for dough prepared from wbeaien flour there is a certain definite 
concentration of hydrogen ions at which the best baking results are obtained, and 
that this concentration is higher than in dough prepared from freshly milled flour 
and distilled water or fresh milk. The optimum concentration corresponds approxi¬ 
mately with the exponent p+ = 5; in the ease of the best qualities of flour it may be 
a little higher, and for ordinary flours slightly lower. The flour from the central 
portion of the wheat grains has a greater acidity—that is, a higher concentration— 
than the outer portion, the bran having the least. The addition of “ improvers ” 
to flour has scarcely any other effect than to increase the concentration of the 
hydrogen ions. Processes for the estimation of the gluten, which depend on the 
separation of the gluten by washing the flour, do not afford trustworthy data as 
to the baking qualities of flours. W. P. S. 


Incineration of Food-Stuffs and other Organic Substances prior to the 
Determination of their Phosphorus-Content. A. Yozarik. (Zeitseh. physiol 
Ckem., 1912, 76, 426-432; through /. Sbc. Chem. Ind. t 1912, 31, 250.)—The phos¬ 
phorus in food-sinffs is in part present in the form of phosphatide®, which are more 
or less volatile below 100° G. For the incineration of such products, as a firsi 
step in the determination of the phosphorus, the author proposes the following 
modification of Esohka’s method: One grm. of the finely-ground sample if of 
origin, or 8 grms. if vegetable, is well mixed with 0*2 grm. of magnesia in a ] 
crucible. The magnesia employed should be as 1 
free from lumps. The open crucible is laid obliquely, and at first 1 
near the edge until all volatile matters have been 
moved towards the base of the crucible, tbe cover! 
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and the heating is continued until incineration is complete. The whole operation 
may require half an hour to two hours in the ease of animal matters, and two to three 
and a half hours with vegetable matters. The ash is obtained as a powder, which 
does not adhere to the inside of the crucible. 

Determination of Phosphorus in Food-Stuffs and other Organic Sub¬ 
stances by Titration with Uranyl Solutions* A. Vozarik. (Zeiisch. physiol 
Ghem.> 1912, 76, 488-456; through J. Soc. Chem . 2nd., 1912, 31, 250.)—In the 
determination of phosphorus in incinerated organic products (see preceding abstract) 
by titration with uranyl nitrate solutions, errors may arise from the presence of 
mineral acids, large quantities of acetic acid, various dissolved salts, especially 
the acetates of the alkali and alkaline earth-metals, and the phosphates of iron 
and aluminium. The liquid to be titrated should contain no phosphates acid 
towards phenolphthalein and no aluminium or iron phosphate. The disturbing 
influence of free acetic acid begins to be appreciable at a concentration of 0*36 per 
cent, when cochineal is used as indicator, and 0*6 per cent, when potassium ferro- 
cy&nide is used. Errors are introduced by sodium, ammonium, and magnesium 
acetates at concentrations exceeding 4, 2, and 0*75 per cent, respectively. The 
presence of strong acids leads to high results with cochineal as indicator, but to lo^ 
results with ferioeyanide. If both are used at the same time, the divergence of fche^ 
results gives an indication of the magnitude of the error. When the liquid titrated 
contains a large quantity of foreign sails, the influence of the latter on the result 
must be determined and a corresponding correction made. A certain small volume 
of uranyl solution is required to produce the indicator reaction. If allowance is made 
for this, there is strict proportionality between the volume of uranyl solution required 
and the quantity of phosphorus present, irrespective of the concentration of the latter. 
The author gives full details for carrying out the determination of phosphorus in 
incinerated organic substances by this method. The results obtained agree well with 
those found by the gravimetric citrate method. 

Formic Add In Honey. H. Fineke. (Zeiisch. Untersuch. Nahr. Genussm., 
1912, 23, 255-267.}—That formic acid Is not invariably present in honey is shown 
by the results of analyses of numerous samples of honey recorded by the author. 
Many of the samples were free from formic acid, but the majority contained traces 
of a reducing volatile acid (as estimated by the mercuric chloride method; cf. 
Ahalvbt, 1911, 36, 103), the quantity of which did not generally exceed 0*003 per 
cent.; in a few cases the quantity amounted to 0*02 per ceni, calculated as formic 
add. The volatile acid was present partly in the free state and partly in the form 
cf salts; esters of the acid could not be detected. In the course of the investigation 
it was found that invert sugar, prepared by heating cane sugar with acids, yields small 
quantities of formic add when submitted to steam distillation; invert sugar prepared 
with inveriase does not yield formic acid. W. P. S. 

Kola Huts from British West Africa. (Bull Imp, Insl, 1912, 10, 34-37.}— 
The samples of “ kola nuts ** received during 1909-10 from the Gold Coast were found 
on examination to have the following composition: 
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i 


Caffeine. 



Moisture, 
per Cent. 

In Knts as 
received, 
per Cent. 

In Nuts after 
Drying at 100* C., 
perCenfc. 

! 

*• I 

2. 

1. 

2- j 

1 . 

2. 

Cola acuminata (genuine kola 
nuts) ... . 

! j 

■ 5016 I 

15-2 

!" 

i 0-73 

1-7 

1*5 

2*1 

0. Jobmoni (false kola nuts)... 

49*32 

14-8 

i 0-67 

0-7 

1*3 

0*8 

0. vertidUata „ „ 

i 52*60 

I ' | 

14*2 

! 0*55 

1 

0-7 

1-1 

0*8 


The so-called “ bitter kola seeds ” contain no caffeine, and are the product of 
G&rmmia Conrauana. A. B. T. 


Estimation of Dry Hatter in Potatoes and the Applicability of the 
Ordinary Tables. H. Bjom-Andersen. {Zeiuch. anal. Chem., 1912, 51, 341-359,) 
—From experiments of his own, as well as from consideration of the data on which 
Maereker and others have founded their tables, the author concludes that the sp. gr. 
of potatoes, however carefully determined, is a most uncertain guide to their content 
of dry matter. In at least one experiment in ten the error will exceed ± 1 per ceni, 
which is far too large an error where the number to be estimated is 22*5 ± 3 per cent., 
which limits for dry substance would include most potatoes grown for their starch. 
If a table is to be used, it should rather be one connecting dry substance as deter¬ 
mined by the most exact methods with the number obtained by some empirical, and 
not too slow or complicated, method of drying. The author disintegrates 4 or 5 kgrma. 
of potatoes in a mincing-machine with holes 0*9 cm. in diameter, and 2 kgrma of 
the resulting paste is put through the machine twice more, using plates with holes 
0*45 mid 0*3 cm. in diameter. A 10-grm. sample is then dried for eight days at 
99? to 100° C. If the drying be discontinued after twenty-four hours, the results are 
0*4 ± 004 per cent, too high, and it is suggested that drying in a vigorously boiling, 
well-ventilated steam oven for twenty-four hours, with a deduction of 0*4 per emit, 
from the value found, would afford a good empirical method. G. C, J. 


Detection of Adulteration of Cayenne Pepper. A. von Sigmond and 
Yuk. (ZeitscK Untersvch. Nahr, Gmussm^ 1912, 23, 387-388.)—The anthers 
have endeavoured to find a method for the detection of added oil in this condiment 


but without success. As they have mentioned previously (cf. Analyst, 1912: 56), &&1 
added foreign oil would remain on the surface of the particles, but attempts 
separate this “ surface ” oil by pressing the pepper between filter-paper and \ 
ing the oil absorbed by the latter by shaking the pepper with. waterca 
the oil by centrifugal action, etc., did not yield results whl^ t wpc^| A 
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Estimation of the Total Solids of Vinegar. P. Lehmann and J. Gerum. 
{Zeitsch. Untermch. Nakr. Genussm 1912, 23, 267-274.)—Windisch and others have 
shown that the total solids of vinegar may be estimated correctly by evaporating the 
vinegar, treating the residue three times with water, and weighing the final residue; 
the latter may then be dissolved in a definite volume of water and the sp. gr. 
of the solution determined, a reference to tables giving the amount of total solids 
corresponding with the sp. gr. found. The authors now give an indirect method 
of estimating the total solids, which consists in estimating the quantity of acetic 
acid in the vinegar, multiplying the percentage quantity of this constituent by 
0*0016, and subtracting the product from the sp. gr. of the vinegar. The difference 
is the sp. gr. of the solution of the total solids, and the quantity of the latter 
is then found by reference to tables. In case traces of alcohol or other substances 
lighter than water are present, 50 e.e. of the vinegar should be evaporated to 
15 c,c., diluted to 50 c.a, and the sp. gr. determined. The solution is then titrated 
with f potassium hydroxide solution, and the number of e.c. required for neutralis¬ 
ation is multiplied by 0*00018. The result, subtracted from the sp. gr., gives the 
sp. gr. of the solution of the total solids. W. P. S. 

Estimation of Glycerol in Wine. S. Bothenfusser. (Zei&ck, Uhiersuch, 
Nakr. Genussm., 1912, 23, 332-387.)—In the method proposed the glycerol is 1 
converted into oxalic acid after the wine has been treated with stannous chloride to 
precipitate organic adds, and with ammo ni aeal basic lead acetate to remove sugars 
(cf. Analyst, 1910, 35, 208). When only a small quantity of sucrose is present in 
the wine, the addition of a somewhat large amount of the lead reagent effects its 
removal, provided that the casein solution is not employed; but if more than 1 per 
cent, of sucrose is present, the wine should be subjected to a preliminary heating 
with am add in order to invert this sugar. The estimation is carried out as follows: 
A quantity of the wine is treated with an excess of sodium carbonate, and crystal¬ 
lised stannous chloride is then added until the mixture exhibits an acid reaction. 
The precipitated lactic and other organic acids are now removed by filtration, and 
the filtrate is diluted to a definite volume after the addition of ammoniaeal basic lead 
acetate solution. The mixture is filtered, and an aliquot portion of the filtrate 
is treated with a small quantity of sodium phosphate and potassium carbonate, and 
evaporated to about one-third its volume. Powdered potassium permanganate is 
then added to the cold solution in excess, and after the lapse of thirty minutes the 
excess is destroyed by the addition of hydrogen peroxide. The oxalic acid formed by. 
the oxidation of the glycerol is now precipitated as its calcium salt, which is collected, 
dissolved in diluted sulphuric acid, and titrated with permanganate solution in the 
usual way. Estimations of glycerol in artificial wines containing from 0*26 to 0*64 
per cent of glyoerol yielded results which did pot differ by more than 0*02 per cent 
from the quantity present W, P, 8. 
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Measurement of the Oxidase Content of Plant Juices. H. H. Bunzel. 
(J. Atner. Ghem. Soc.> 1912, 34, 303.)—The oxidising enzymes in plants are of 
importance in connection with respiration and in many diseases; and in special 
cases they are concerned with the darkening of tea and of bread daring its making, 
as well as with the hardening of the black Japanese lacquer prepared from the tree 
Bkus vemicifera. The author has elaborated a quantitative method involving the 
measurement of the amount of oxidation of pyrogallol by oxygen in the presence of 
the plant juice. Only fresh unfiltered juice was used. The apparatus (see Fig.) is 
clamped on the carriage of a 
shaking machine in a thermostat 
Eight e.c. of fresh 1 per cent pyro¬ 
gallol solution are measured into 
the compartment C by means of 
the bulb G . Two ex. of plant 
juice are measured into the com¬ 
partment A from the burette F. 

The basket H is charged with 
1 ex. f caustic soda solution. 

Only the stopcock I is left closed, 
and the interior of the thermostat 
is heated to the desired tempera¬ 
ture. About 30 minutes later the 
windows of the thermostat are 
opened enough to allow the intro¬ 
duction of the arm, and the stop¬ 
cock end closed. The shaking 
machine is then brought into 
action at an approximate rate of 
5 complete movements in 3-8 
seconds. At 15-minute intervals 
the shaking is interrupted long 
enough to read the manometers. 

The experiment is considered com¬ 
pleted when successive readings 

are identical. The carbonic acid liberated can be approximately determined by 
lifting off the basket H at the ground joint K, adding a drop of ^exicdphthaleiiSM 
and placing the whole in a special titration flask. In the experiments described* 
the pressure readings on the manometer are given, and the values reduced j 
the arbitrary volume of 150 ex., this being about the capacity of to . 

used. The absorption of oxygen comes to an end in about £ hours, and to * 
tration of pyrogallol solution has no appreciable effect on the end resutt^ j 
is over 0*2 and under 16 per eeni A certain quantity cl. goto* jfk& 
bringing about to oxidation of a definite quantity of ] “ " 
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remains unoxidised. The total oxygen absorption is at least approximately pro¬ 
portional to the quantity of potato juice present. Excess of caustic soda is necessary 
in the basket JET to insure complete removal of the carbonic acid formed during the 
experiment. Care must be taken not to splash any pyrogallol into the alkali, or no 
satisfactory end result is obtained. Previous workers have shown that many enzymes 
lose their activity on vigorous shaking, and experiment showed that if the potato juioe 
was shaken for 15 to 30 minutes before the addition of the oxidisable substance, its 
oxidising power was reduced to about half the original value; farther shaking pro¬ 
duces no effect. This indicates that two phases of the process are concerned, each 
of which may be measured separately, and to obtain the total oxidising effect of the 
plant juice measurements must be taken from the moment that shaking begins. 

The author has applied his method to the investigation of the curly-top disease 
of sugar beets, and finds that the oxidase content is markedly greater in the diseased 
leaves, and shows wide variations, while normal leaves appear to be fairly constant. 
The deviation in oxidase content of the pathological leaves runs parallel with the 
appearance of the leaves. The main source of error in using the apparatus lies in 
the rise of pressure within it as soon as shaking is begun; but by allowing the 
apparatus and its contents to stay at the chosen temperature for at least half an 
hour, this may be almost entirely overcome. Within the limits of the experiments 
the amount of the chemical change is directly proportional to the concentration of . 
the oxidase present, all other factors remaining the same. It thus appears that the * 
behaviour of plant oxidase is contrary to the usual conception of enzyme action in 
general, since it would have been expected that small quantities of juice would bring 
about the oxidation of relatively large quantities of pyrogallol, and that the action 
would continue so long as pyrogalloi and free oxygen are present; whereas the process 
comes to completion when only a small definite portion of the pyrogallol is oxidised, 
and while there is still an abundance of oxygen. It therefore seems that the oxidase 
in potato juice which accelerates the absorption of oxygen by pyrogallol is not an 
enzyme in the customary sense of the word, but is a substance entering directly into 
the reaction, and destroyed in the course of the same. As it is desirable to express 
the strength of the juice in terms of some standard, the author proposes as a unit for 
future experiments an oxidase solution of such strength that 1 litre of it will be 
capable of bringing about the consumption by pyrogallol of 8 grins, of oxygen. This 
unit of strength may not have any relation to the rate of the absorption, as it refers 
only to the total amount absorbed. It is left to future investigation to determine 
whether the strength of an oxidase solution, as expressed by this standard, is pro¬ 
portional to the rate at whieh the absorption takes place. The apparatus may be 
obtained from Machlett and Son, 143, East Twenty-third Street, New York City. 

H. F. E. H. 

Copper Fungicides. S. U. Pickering. (J. Agric. Set., 1912, 4, 273-281.)— 
Gimingham and Barker (Analyst, 1911, 36, 351) questioned the validity of the 
principle that solubility of the copper compound is essential in order that it may 
exert its fungicidal action, and doubt that such solubility is brought about by the 
action of carbon dioxide, suggesting that mere contact between the fungus and an 
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insoluble copper compound is sufficient to account for its action. It is doubtful 
whether the carbon dioxide in air can render soluble more than mere traces of copper 
in ordinary Bordeaux mixture. The author controverts these opinions, and cites 
further experimental work in support of his view that the efficacy of such fungicides 
depends upon the proportion of copper in them which is rendered soluble by the 
carbon dioxide of the dr. The amount of copper rendered soluble may be estimated 
by immersing clean iron rods in the solution, removing them at intervals, wiping 
them free from copper, and noting their loss in weight Solutions too dilute to show 
copper by the ferrocyanide method (unless previously concentrated) can thus be 
shown to contain copper. The greater the excess of lime present, the longer is the 
interval before the solution of copper commences; but in practical spraying this 
time is shortened, since the deposit dries up and isolates the particles of basic 
sulphate from those of lime. In spite of the small solubility of 10CuO,SO 3 , the 
greater part of the copper in it will pass into solution in a short time if any body be 
present, such as iron, to react with it and remove it from the solution; and Hits will 
occur to a much greater degree in the presence of such a large reacting surface as 
fungus spores or plant leaves. If fungicidal action depended, as Gimingfaam and 
Barker hold, on a solvent material exuded from the fungus, all copper compounds, or, 
at any rate, all the basic sulphates and carbonates, would be equally efficacious for a 
given weight of copper present, a proposition which is contrary to all experience. 
Ordinary Bordeaux mixture should be more effective than other compounds of the 
same copper content, for the lime itself appears to have a conspicuous fungicidal 
action, which action* the author claims, accounts for the results obtained by Giming- 
ham and Barker (loe. dL), when they found that ordinary Bordeaux mixture was 
affected in an atmosphere free from carbonic acid—a result which they accepted as 
proving that carbonic acid does not bring the copper of such a mixture into solution. 

H. F. £ H. 


Estimation of Sugar in Blood. E. Herzfeld. (Zdtsch, physioL Chem^ 
1912, 77, 420-424.)—The blood, or blood-serum, is treated with metaphosphoric acid 
to precipitate proteins; these are removed by filtration, and the filtrate, after the 
addition of potassium hydroxide, is titrated with a standardised methylene-blue 
solution. The latter is decolorised by aldoses, ketoses, and dextrine, in alkaline 
solution, and also by proteins, cholesterol, and bilirubin—hence the necessity of 
removing these by treatment with metaphosphoric acid; urea does not decolorise 
the methylene-blue solution. The standardisation of the methylene-blue solution is 
carried out by adding 0 5 c.c. of a 20 per cent, potassium hydroxide solution to an 
exactly measured quantity of a 0-1 per cent, dextrose solution, and heating the 
mixture nearly to boiling. When the hot solution begins to turn yellow in colour, a 
0*001 per omit, aqueous methylene-blue solution is run in, drop by drops, until the , 
colour is no longer discharged. Experiments carried out by the author show that { 
1 c.c, of the methylene-blue solution is equivalent to 0*00062 grm, of dextrose. s J 
the case of blood, 5 c,c. of the sample are mixed with 15 ac. of a 10 per jqwfeif ‘ | 
phosphoric acid solution, filtered after the lapse of ten m in ute s, m& the ! 

washed with a small quantity of the metaphosphoric arid a pj ul gbfo($She'SfaStt#1*! 

: .' ,■ .■ ■.!;■ i # f it ? iIf 1 illiMfIIilfifiClffill 
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then neutralised with potassium hydroxide, an excess of 0*5 c.c. of 20 per cent, 
potassium hydroxide solution is added, and the titration carried out as described 
above. The method yields concordant results. W. P. S. 

Copper-Reducing* Power of Normal Urine. N. Schulz. (Zeitsch, physiol 
Chem 1912, 67, 121-128.)—When normal urine, free from sugar, is treated with 
copper sulphate solution, and then rendered alkaline with an excess of sodium 
hydroxide solution, a clear blue solution is obtained, provided that too much copper 
has not been added; on heating the solution for some minutes, reduction of the 
copper takes place. If, however, the urine be rendered alkaline before the addition 
of the copper solution, a turbid solution is produced, and the copper is not reduced 
(Trommer’s test for sugar). Creatinine solutions behave in a similar manner, the 
solution of the copper hydroxide or otherwise, depending on the order in which the 
reagents are added; as creatinine is converted into creatine by the action of alkalis, 
it is probable that this is the explanation of the reaction. > W. P. S. 

Method of Testing Water. Beteramation of the Power of Bacteria to 
Decompose Proteins. W. Spat (Arch, Hyg 1912, 74, 287-288; through Gkem. 
ZenircUbl, 1912,1., 1332-1888.)—The method proposed consists in mixing quantities 
of the water under examination with varying amounts of a 2 per cent, sterilised 
peptone solution, maintaining the mixtures at 87° G., and estimating the ammonia 
formed. The activity of the bacteria as regards the production of ammonia is 
expressed in c.e. of solution. In the case of sterile waters, ammonia is not formed; 
with waters containing but few bacteria the production of ammonia is very small, 
but impure waters loaded with bacteria produce considerable quantities. The amount 
of ammonia formed is not always proportional to the number of bacteria present, as 
the true water bacteria are capable of producing but very small traces of ammonia, 
and practically the same may be said of pathogenic organisms and B, coli ; but soil 
bacteria produce large quantities of ammonia, and the method mainly serves the 
purpose of detecting the presence of surface water in a supply, the introduction of 
which water indicates that other contaminating matters may find an entrance. At 
ordinary temperatures the production of ammonia is negligible, even in the case of 
contaminated waters, and samples may therefore be transported without being packed 
in ice. When a water-supply is examined periodically, any sudden increase in the 
quantity of ammonia obtained almost certainly points to the introduction of surface 
water. Sewage produces large quantities of ammonia, the decomposition of the 
peptone being accompanied by the formation of an extremely offensive odour, and, 
although there is a certain relation between the amount of ammonia produced and 
the quality of the sewage, some of the ammonia is lost during the incubation of the 
mixtures. The method will readily detect as little as 0*0005 c*c. sewage. 

W. P. 8. 
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Aromalie Grass Oils. Part III. (Butt, Imp. Inst, 1912, 10, 27-34 — cf. 
Analyst, 1912, 61; 197.) —New essential oils from species of Cymbopogon and from 
vetiver roots were found to give the following analytical results on examination: 



Cymbopogo n Col or at us 

Cymbctpogon Polymuros 

Cymbopogon Senna- 


(Fiji). 

(Ceylon). 

arensis (Soudan). 

1 

I 

3 Samples. 

4 Samples. 

1 Sample, 

Sp. gr. 15715° C.... i 

0-915 to 0-920 

0-936 to 0-951 

09383 

Opt. rotation, 100 
mm, at 20° C. 

- 7-7° (at 22° C.) 

+ 30*9° to +55*25° 

+34-25° 

to -8-7° 



Aldehydes by sodium 

42*0 to 43*5 

— 

(or ketones) 27 

bisulphite, per cent. 
Citroneiial, „ 

45-7; 49-5 



Garaoiol, „ 

15-6; 15-6 

Total alcohols. 

Total alcohols, 


38-7 to 51*8 

17-3 

Solubility in— 




80 per cent, alcohol 

1 : 1 or more vols. 

1: 1 

— 

70 „ 

1:3; more alcohol 

Opalescence to 

— 

Odour . 

gives cloudy solution. 

turbidity with 1:10 

Pennyroyal oil 

Varying between 

Unlike citronella or 


citronella and 

lemon-grass oil. 

(pulegone present). 

i 

i 

lemon-grass oils. 

i 

; 


: 

: 

Vetiver Oil (Fiji}. 

Oil from Seychelles 
Vetiver Roots. 

i 

j Oil from Indian 

j Vetiver Roots. 

Sp. gr. 15715° C. ... | 

1-0298 

1-0282 

1 

1-015 to 1-030 

Opt rotation, 1001 

— 

+ 27-0° 

+ 27-7° 

mm at ^°C. 




Acid value. 

— 

55-9 

- — 

Saponification value 

35-3 

67-3 

60 to 80 

Solubility in 80 per 

1 : 2J; more aloohol 

1:1 or more. 

1: If or 2; more 

emit alcohol 

gives cloudy 


alcohol gives 


solution. 


cloudy solution. 

1 


A. R T. 


Estimation of Acetaldehyde in Paraldehyde. R. Richter. (Pharm. Ztti., 
1912,67,125; through Cki Zmtndbl , 1912,1,1148.)-The sulphite method given 
in the German Pharmacopoeia for the estimation of formaldehyde was used. A 
solution of 10 grins, paraldehyde in 100 ac. water is neuteaiised with f potassium 
hydroxide solution, 2 drops of phenolphthalein solution being used as in d i c a t o r , 
20 e.c. of an aqueous solution containing 25 grma crystallised sodium sidphite 
solution in 100 c.c. added, and j hydrochlorio acid to deco toat ie m . 
quantity of hydrochloric acid used is subtracted the quantity required 
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a mixture of 100 c.c. water, 20 c.c. of the sulphite solution, and 2 drops of phenol- 
phihaleia solution. The difference must not exceed 9’1 (or 1-15, as the case 
may be) c.c. ^ hydrochloric acid, corresponding to a maximum acetaldehyde content 
of 4 (or 0*5) per cent, acetaldehyde; 1 c.c. y hydrochloric acid corresponds to 
0"044 grm. acetaldehyde. Estimations of a number of commercial samples showed 
that paraldehyde with only a few tenths per cent, is easily obtainable. The author 
considers that paraldehyde of sp. gr. 0*998 to 1*00 may be required to show a 
solidification-point of 10° to 11° G., and not more than 0*3 per cent, acid, 0*5 per cent, 
acetaldehyde, and 0*1 to 0*2 per cent, metaldehyde, determined by evaporating 
10 grms. of paraldehyde at 50° G. O. E. M. 

Method of Distinguishing* between Aldoses and Ketoses. M. Betti. 
(Gazz. Ghim . Iial 1912, 42, 288-294.)—The method is based upon the fact that 
/2-naphfchol-benzylamine forms crystalline compounds of amino-aldehydic character 
with aldoses, but does not react with ketoses. With d-mannose the reagent forms 
a compound, C l7 H 13 QN : which crystallises in white needles melting 

{with decomposition) at 207° to 208° C,; with d-galactose it yields small prisms 
melting at 206° C. (with decomposition); with d-giucose, white silky needles 
melting (with decomposition) at 192° C., and being more soluble in alcohol than 
the preceding compounds; and with rhamnose, white crystals melting (with 
decomposition) at 192° C. In using the reagent for the separation of dextrose and 
l®vu!oe^ a solution of 0*90 grm. of each of the sugars in dilute alcohol was added 
to a warm alcoholic solution of 2*5 grms. of the base, and the mixture left for 
twenty-four hours, and then allowed to evaporate spontaneously. The crystalline 
mass was triturated with a little water and filtered, and then washed on the filter. 
The filtrate and washings contained the laevulose. The residue, after being washed 
with petroleum spirit and crystallised from a large volume of alcohol, melted at 
192° CL, and by treatment with dilute hydrochloric acid yielded the dextrose again. 

# C. A. 1L 

Examination of Bituminous Materials. F. C. Garrett (/. Soc. Ck&m ,. 
Ind n 1912, 31, 314-317.)—The following methods of analysis were adopted: Water 
Is determined fey heating for five to six hours at 40° to 50° G., or by desiccation 
fa vacuo. over sulphuric acid for several days. The two methods give similar results, 
and a slight loss of organic matter takes place, but this is not important except in 
the case of pitches containing much water. Sulphur is determined by a modification 
of Eschka’s method (Analyst, 1906, 31, 52), the following results being obtained 
(the figures in brackets show the percentage amount of sulphur calculated on the 
organic matter only of the sample); Sulphur per cent, in petroleum, 1*39 (1*39); 
liquid pitch, 2*66 (2*66); soft pitch from Hatley’s hole, Lot C, 2*88 (3*13); soft lake 
pitch, 3*62 (5*54); lake pitch, 3*81 (5*98); lake pitch dried by steam, 4*12 (6*52); 
land pitch, 3*55 (6*17); cheese pitch, 3*84 (6*38); iron pitch, 3*86 (6*27); impure 
pitch, seashore, 3*20 (7*67); manjak (Grahamite), 2*96 to 3*57 (3*13 to 3*74) in three 
samples; glance pitch, 5*12 (5*17); Barbados manjak, 0*86 (0-89); Cuban hard pitch 
(Grahamite), 8*47 (8*59); elaterite (elastic), 1*14 (1*16), 
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Proximate Analysis by Heating .—About 2 grme. of the sample are placed in a 
platinum crucible and heated with the lid on by the tip of a Bunseu-flame for half a 
minute after the disappearance of flames round the crucible lid. The time required 
is two and a half minutes, the bottom of the crucible being faintly red during the last 
half minute. The crucible is then heated to bright redness for two minutes in the 
flame of a blast Bunsen, cooled without removing the lid, weighed, and the loss of 
weight (less moisture) noted as “ volatile hydrocarbons.*’ The coke is next heated to 
redness till burnt off, the loss of weight being u fixed carbon” and the residue 
** ash.” In the case of pitches which melt and froth over, smaller quantities are heated 
in a larger platinum crucible, and the first heating is spread over five minutes. The 
method allows of distinctions being made between, say, lake pitch and land pitch. 
The amount of volatile matter, divided by the fixed carbon, gives the u volatility 
factor,” which in the lake pitches is above 5, and in the land pitches between 4 and 5. 
The following are typical of the results obtained : 


Petboleum and the “Pitches.” 



Petroleum 
(Sp.Gr.,0*9226; 
Flash-point, 
27° &.). 

Liqaid Pitch 
(Sp. Gr., 
0-926). 

Lake 

Pitch. 

Land 

Pitch. 

i 

! 

Iron 

Pitch. 

j 

Moisture 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

PerCent 

nil 

nil 

1-20 

8*60 

0*60 

Volatile matter 

97*94 

9300 

53*30 

47-70 

50*60 

Fixed carbon 

2*01 

7*00 

10-25 

9*85 

11-20 

Ash ... . 

0*06 

1 002 

35-25 

33-85 

37*60 

Volatility factor ... 

48*90 

i 

13-28 

i 

5-20 

4*85 

' ! 

4-49 


The Gbahamites, Manjak, Etc. 



Cuban Hard 
Pitch 

(Grahamite). 

Trinidad 

Manjak 

(Grahamite). 

Barbados 

Mapjak, 

Glance 

Pitch. 

: 

Elaterite 

(Elastic). 


Per Cent 

Per Cent. 

Per Cent. 

Per Cent 

Pier Cent 

Moisture . 

nil 

0-80 

0-50 

nil 

nil 

Volatile matter 

53-55 

59-05 

64-60 

74-80 

96-70 

Fixed carbon 

45-00 

36-25 

31-90 

24-20 

110 

Ash. 

1-45 

3*90 j 

1 i 

300 

1-00 

220 

Volatility factor ... 

1-19 

1-62 1 

2-00 

309 

' 87-90 ■ b 

S*.; ~***i.imL*l*W 


Proximate Analysis by Extraction vriik Solvents.— A piece of fill 
inches, is dried at 10QP 0. and weighed, folded lengthwise, about 
accurately weighed, placed on the central portion of thepa^ 
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layer, the sides of the paper turned over, and the whole rolled from each end towards 
the centre. The cyEnder thus prepared is tied with a weighed platinum wire and 
introduced into a Soxhlet tube, and extracted with acetone till the pitch, on two 
successive weighings, after draining and drying for two hours at 100° C., loses less 
than 10 mgrms. during twelve hours extraction. The loss is recorded as “ petro- 
lene,” and the extraction then continued with chloroform, which similarly extracts 
the “asphaltene*” The residue is ignited and the mineral matter weighed, the 
difference between 100, and the sum of the petrolene, asphaltene, and the mineral 
matter being the “organic matter not bitumen.” This usually consists of plant 
remains. The following are some of the results obtained: 


Analyses by Solvents. 


! 

Liquid 

bitch. 

Lake 

Pitch. 

Land t | 
Pitch. ] 

Iron 

Pitch, 

Manjak 

(Grahanrite). 

Barbados 

Manjak. 

Glance 

Pitch. 

Moisture .. 

Per 

Cent 

Per 

Cent 

Par 

Cent. 

Per 

Cent. 

0-67 

Per Cent. 

Per Cent, 

Per 

Cent. 

!&} “*“■“{ 

9095 

39*22 

85-23 

35-82 

17-06 

38*72 

34-64 

5-10 

18*69 

1042 

17-03 

80-70 

56*27 

64-84 

Organic matter not 
bitumen ... 


8*95 

19-64 

9-13 


4*04 


Ash ... 

-— 

35*12 

34-71 

37-33 

2-24 j 

0*97 

0-83 


A. E. T. 


Estimation of Cellulose in Woods and Textile Fibres. J. Konig* and 
F. Mnlin. (Zeitsch. Farb- Ind., 1911-1912. Series of ten articles.)—The authors have 
reinvestigated the various analytical methods proposed or adopted for cellulose 
estimation, and give their preference to acid njpthods of digestion, especially for 
elimination of unsaturated and oxidisable groups (lignone). They have particularly 
studied the methods of Konig (digestion with glycerolin sulphuric add at 137° C., 
followed by al ka line oxidation) and Tollens-Dmochowski (digestion of “ crude fibre ” 
with strong nitric acid). The weights obtained in either case show a considerable 
deficiency (10 to 12 per cent.) from those of the generally adopted methods. The 
discrepancy in the former ease (Konig) is explained as due to removal of hemi- 
hexos&nes” from celluloses reputed as “normal.” In the latter case Tollens 
“ corrects ** the figures obtained by multiplying by the factor 1-1, and the present 
authors see no ground of criticism of such a ** correction.” 

These two methods axe selected and commended, and the methods of ordinary 
practice are adversely criticised. q 9 * 

Note.—E ither process leads to a product of degradation of doubtful relationship 
to the original cellulose. The process of chlorination (following alkaline hydrolysis) 
depends upon specific constitutional (and quantitative) relationships, has been there¬ 
fore generally adopted, and must be still commended. 
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Modification of the Sulphonation Test for Creosote. E. Bateman. {U-S. 
Dept. Agricult., Forest Service, Circular 191, December 9, 1911; through J. Soc. 
Chem. Ind 1912, 31, 425.)—The following modification of the sulphonation test 
is claimed to give more accurate results in a shorter time than the old method; 
Ten c.c, of the fraction of creosote under examination are treated with four successive 
portions of 10 c.c. each of sulphuric acid in a Babcock’s milk-bottle, which is 
shaken for two minutes after each addition. It is then kept for an hour at 96° to 
100° C., being meanwhile thoroughly shaken every ten minutes, and is subsequently 
cooled, filled to the mark with ordinary sulphuric acid, and whirled for five minutes 
in a Babcock’s separator, after which the amount of unsulphonated residue is read 
upon the graduated scale. The reading, multiplied by two, gives directly the per¬ 
centage of unsulphonated oil by volume. The size of the steam-bath used to maintain 
a constant high temperature during the sulphonation is immaterial, provided it be 
large enough to contain completely the bottle beneath its cover. 


Estimation of Formaldehyde. E. Rimini and T. Jona. {Giom. Farm . 
Chim., 1912, 61, 49; through Chem . ZentrcdbL, 1912,1., 1147.)—The usual methods 
are examined, especially that of Biegler ( Zeitsch . anal . Chem., 1901, 40, 92), 
depending on the conversion of formaldehyde into formalazine by hydrazine : 

SCHgO 4- HjN.NH 2 = G a H 4 N s + 2H*0. 

The excess of hydrazine is determined gasometricaJly in the sense of the equation: 

15N s H 4 ,ELS0 4 4- 1QHIO, - 15N*+3H a O + 15H 2 S0 4 + 10HI 
10EJ + 2HIO s — 6H 2 0 +121. 

Formalazine is slowly attacked by iodic acid, and low values may result. Bimini 
has simplified the method by working in an alkaline solution, when the reduction 
does not go beyond the formation of iodide: 

3N*H 4 .H*S0 4 + 2KI0 3 +6EOH = 3N S + 2KI + 3K*S0 4 4- 240*0. 

Formalazine is stable in alkaline solution, and nitrogen from the excess of hydrazine- 
only is measured. The method has been further simplified by the substitution of 
mercuric chloride for hydriodic acid: 

* N s H 4 ,H 2 S0 4 4- 6KG H.+ 2Hg&* =* E*B0 4 4- 4EG14- 2Hg 4- N*+6H*0. 

The formalin found by the Bigler method is shown to decrease with the duration 
of reaction—from 39*00 per cent, after two minutes to 28-40 per cent after thirty-nine* 
Tables showing the satisfactory agreement of results by the standard methods with 
those by the authors’ method are given. The estimation is carried out as follows : 
The volume of nitrogen evolved from 20 c.c. of 1*1 per cent, hydrazine sulphate 
solution by mercuric chloride is first determined in a Lunge nitrometer; 20 e.e. 
the solution are then added to 5 c.c. of the formaldehyde solution (aboui 
and the excess of nitrogen with mercuric chloride measured. The 
examination of commercial disinfectants con 
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Estimation of Formic Acid in the Presence of other Acids by Means of 
Potassium Permanganate. A. Fouehet. {Bull Soc. Chim 1912,11,325-328.)— 
Small quantities of formic acid (1 to 5 mgrms.) may be estimated in the presence of 
large amounts of acetic, propionic, butyric acids, etc., by the following method: A 
solution of 005 grm, of the sample in a little water, is added to a mixture of 40 c.c. 
of crystalline sodium carbonate (50 grms. per litre) and 20 c.c. of potassium perman¬ 
ganate (5 grms, per litre), whilst simultaneously a blank test is made with water 
instead of the solution. In the case of very dilute solutions of formic acid, the 
permanganate solution should be diluted (1: 10), and the other reagents also diluted. 
The two flasks are immersed for exactly three minutes in boiling water, after which 
20 c.c. of dilute (1 : 1) sulphuric acid and 50 c.c. of ferrous ammonium sulphate solution 
(20 grms. of the salt and 30 grms. of Bulphuric acid per litre) are introduced, and the 
excess of the iron salt estimated by titration with 0*5 per cent, permanganate solu¬ 
tion. The difference between the results obtained with each flask gives the amount 
of oxygen corresponding to the oxidised formic acid, each c.c. of the permanganate 
solution being equivalent to 1*25 mgrms. of oxygen and 3*51 mgrms. of formic acid. 
The test analyses quoted in detail show that the method gives accurate results. 

0. A. M. 

Estimation of Glucose in Leather. J. G. Parker and J. B. Blockey. 
{/. Soc. Chem. Ind., 1912, 31, 268-269.)—The authors show that in the estimation of 
glucose in leather, higher results are obtained when normal lead acetate is used for 
precipitating the tannin g matters, etc., than when basic lead acetate is employed. 
Bor instance, in one sample 8*7 per cent, of glucose was found with normal lead 
acetate as against 7*8 per cent, with basic lead acetate. The discrepancy is due to 
the fact that certain cupric reducing matters— e.g., gallic acid, are not completely 
precipitated in the presence of acid. The aqueous extract from leather contains some 
free organic acid, acetic or lactic; consequently the precipitation of the gallic acid 
would be incomplete when normal lead acetate is used to au extent depending on the 
free acidity; on the other hand, basic lead acetate would neutralise the free acid, 
giving a more complete precipitation of the gallic acid, and a lower but more accurate 
value for the glucose. Lower results are also obtained if the acidity of the aqueous 
extract be neutralised with potassium hydroxide, using phenolphthalem as an external 
indicator, care being taken not to allow the neutralised solution to stand long before 
removing the tannins with the lead solution. Previous neutralisation lowers the 
results for glucose not only with normal, but also with basic lead acetate. It has 
also been shown that the acidity of the solution affects the precipitation not only of 
the gallic acid, but also of certain of the tannins—viz, the group of catechol tannins. 
This is an additional argument against the use of normal lead acetate. J. B. B. 

Notes on the Gum Basins. H. Ingle. (7. Soc . Chem. I«d., 1912, 31, 272- 
273.) —On the question of the “ weathering” of kauri and copal gums, the author is 
inclined to think that the “ weathered ” gum is probably quite as useful to the 
tarnish-maker as the “bold” gum,and that the varnish prepared from it is less 
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likely to deteriorate by further oxidation. The effect of “ weathering” on the gnms 
i^shown by a decrease in the iodine value and an increase in the acid value. 

Estimation of Kauri , Manila Copal, and Dammar , in a Mixture .—As the acid 
values of these three gnms are so different (kauri=50 to 70, maniia = 107 to 156, and 
dammar herrol=30 to 32), it was thought that a separation might be effected by 
means of sodium carbonate solution. Ten grins, of gum were finely ground, and 
treated with 300 to 400 c.e, of a 5 per cent, solution of sodium carbonate, boiled, 
filtered, and washed with the carbonate solution ; the filtrate was acidified, and the 
precipitate collected on a tared filter-paper* The results showed: Kauri gum, 6*1 per 
cent.; maniia, 92*9 per cent.; dammar, 2*5 per cent. 

Estimation of Dammar, —The author describes a method based on solubility, 
which may be used in combination with the above method. The sample is ground 
to powder, and one or more grams are treated in a beaker or flask with a mixture of 
3 parts of alcohol and 1 part of benzene; the residue is filtered off, washed with the 
same mixture, and then dissolved in carbon bisulphide, the filter being washed three 
times with this solvent, and the solution collected in a tared flask; the solvent is 
evaporated, and the extract dried and weighed. After the extraction with alcohol 
and benzene, kauri and maniia gums leave no residue soluble in carbon bisulphide. 
Dammar herrol gives from 36 to 44 per cent, of matter insoluble in alcohol-benzene, 
but soluble in carbon bisulphide.* If the mixture of gums is in lumps, some of the 
dammar may be picked out, and the actual solubility value of the particular sample 
employed may be determined. In a mixture of the three gums the dammar may be 
estimated by this carbon bisulphide method, and the kauri and maniia by the 
acid value and matter soluble in sodium carbonate; very satisfactory results are 
obtainable. 

Solubility Table of Gum Besins, 


Solvent. 

Kauri. 

Manila. 

Dammar. 

Acetone. 

Insoluble 

Partially soluble 1 

Insoluble 

Alcohol . 

Partially soluble 

Soluble 

Insoluble 

Alcohol and Ameri¬ 
can turpentine 

Soluble 

Solnble 

Partially soluble 

Benzene. 

Insoluble 

Insoluble 

Partially soluble 

American turpen¬ 
tine 

95*5 per cent, in¬ 
soluble 

104*0 per cent* in¬ 
soluble* 

— 

Amyl acetate ... 

5-3 per cent, insoluble 

11*5 per cent, in¬ 
soluble 

26*7 per cent, in¬ 
soluble 

Ethyl acetate ... 

Soluble 

Nearly soluble 

Insoluble 

Petroleum ether... 

18*6 per cent, soluble 

12*1 per cent, soluble! 



., •. 2?* illfc < | 

* Eesolt attributable to the oxidation ©f ike * * 
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Separation of Liquids, the Boiling-Points of which lie close together, 
or which form Mixtures of Minimum Boiling-Point A. Golodetz. (Chem. 
Zrit, 1912, 36, 273-274, 297-298, 302-304.)—Young {/. Chem. Soc 1902, 81, 
709) elected the dehydration of ethyl alcohol by taking advantage of the fact that 
ethyl alcohol, benzene (or hexane), and water formed a ternary mixture, which 
boiled constantly at a temperature lower than the boiling-points of the single 
constituents, or of the mixtures of minimum boiling-point which alcohol forms with 
benzene and with water separately. No similar ternary mixture of minimum boiling- 
point has since been described, but many separations, otherwise difficult or impossible, 
may be effected by adding a suitable third liquid to the mixture it is desired to 
resolve, and then distilling. For example, toluene and acetic acid form a mixture of 
minimum b.-pt. (104° C.), the mixture containing 30 per cent of acetic acid. Since 
benzene also forms with acetic acid a mixture of minimum b.-pt (80° C.),pure toluene 
remains as the residue in the still when the toluene-acetic acid mixture is distilled 
with a small excess of benzene. Since a mixture of toluene and water in the propor¬ 
tions 4:1 boils constantly at 84° C., the toluene-acetic acid mixture may also be 
resolved by distilling with water; In this case it is the acid which is separated in a 
pure condition, and if only a small excess of water be employed, as much as half the 
acid may be recovered of 99“9 per cent, strength. Similar methods serve for the 
separation of liquids which do not form mixtures of minimum h-pi, but which boil 
at temperatures so nearly the same that separation by ordinary fractional distillation 
is impossible. For example, the last case may be reversed, and toluene made use of 
to prepare acetic acid of high strength from more dilute aqueous solutions. Another 
example of the resolution of mixtures of minimum b.-pt. is that of benzene and 
methyl alcohol by the agency of carbon bisulphide, which forms with methyl alcohol 
a mixture of still lower b.-pt.; whilst among mixtures of liquids with b.-pts, lying 
very close together, the most striking separation is that of amyl bromide (b.-pt. 
118*5° to 119° C.) and ethyl butyrate (b.-pt. 119*9° 0.) by distillation with propyl 
alcohol, which forms a mixture of minimum b.-pt. with amyl bromide. 

G. 0. J. 

Ester Method for the Detection of Mono-Amino-Acids together with 
Polypeptides. E. Abderhalden and B. Hanslian. (Zeitsch. physiol Chem., 1912, 
77, 283-288.) —The ester method of separating amino-acids resulting from the cleavage 
of polypeptides, etc,, the esters being formed by saturating the alcoholic solution of 
the acids with dry hydrochloric acid gas, yields trustworthy results, and there is no 
risk of producing further quantities of amino-acids during the esterification. It is 
usual to cool the mixture during the latter operation, but experiments with poly¬ 
peptides of high molecular weight showed that further decomposition does not take 
place when the mixture is not cooled. Silk fibroin yields no soluble nitrogenous 
product when esterified, but when the alcoholic solution is saturated with hydro¬ 
chloric acid and boiled for six hours, considerable quantities of amino-compounds are 
formed. In the case of casein, boiling the esterified ipixture results in only a very 
small increase of the amino-compounds. W. P. 8. 
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Estimation of Mercury in Smokeless Powder. J. D. Berkhout. (Zeitsch, 
get, Schiess - u. Sprengsioffwesen, 1912, 7, #&)—In a 50 c.c. wide-mouthed stoppered 
bottle 2*5 grms. nitrocellulose or nitroglycerine powder are covered with 20 e.e. 
acetone and kneaded with a glass rod. The sample is sufficiently softened in eighteen 
hours, and is then transferred to a layer of fine copper oxide in a mortar; the bottle 
is rinsed out with copper oxide into the mortar. The powder and copper oxide are 
mixed with a spatula until they form a fine-grained dry mass, most of the acetone 
having evaporated; this is transferred to a soft-glass tube of 50 cm. length and 
14 mm. bore, closed at one end. Ignited asbestos fibre, rinsings of copper oxide 
from the mortar, asbestos, 15 cm. of coarse copper oxide, and asbestos, are succes¬ 
sively introduced, and the tube drawn out into five constrictions, 2 mm, in diameter 
and 5 cm. long, and four bulbs. The tube is closed with a rubber stopper and bent 
tube dipping into water. The tnbe and one bulb are encased in asbestos-lined sheet- 
iron ; the three outer bulbs, projecting through an asbestos card, are water cooled. 
Heat Is applied first to the coarse copper oxide, and gradually extended to the rest 
of the tube at such a rate that not more than two bubbles per second are given off. 
When gas evolution has nearly ceased, the capillary is sealed off between the tube 
and the first bulb, filled up with concentrated hydrochloric alcohol and alcohol, 
heated in the water-bath, and inverted upon a watehglass containing water. The 
globule of mercury is measured under the microscope or weighed. O. E. M. 

Estimation of Sulphur in Nitrocellulose. C. Kullgren. (Zeiuck. get, 
Schiess- u. Sprengsioffwesm , 1912, 7, 89.)—The sulphur is present, as a sulphuric 
acid ester, in combination with nitrocellulose. After several of the known methods 
for the estimation of sulphur in nitrocellulose had been investigated and rejected, 
the sample was denitrated by heating it with 10 c.c. of concentrated hydrochloric acid 
for thirty minutes on the water bath, dried in a large porcelain boat, and burnt in a 
current of oxygen. The sulphuric acid was arrested by sodium carbonate on 
granulated quarts. A small quantity of sodium peroxide was added to the solution 
before the precipitation with barium chloride, to insure that all sulphur is present 
as sulphuric acid. Nitrocellulose boiled for one-quarter of the usual time showed 
27*8 mgrms. of barium sulphate per grm. of substance, unboiled about the same, 
boiled for one-half the usual time, 17*2, and completely boiled, 14*4, O. E. M. 


Influence of Lueidol (Benzoyl Peroxide) on Certain Qualitative Tests 
for Oils. Atz. (Chem, Rev, Felt- u, Harz, Ini n 1912, 19, 70-72.)—If excessive 
quantities of the new bleaching agent, « lueidol,” have been applied to olive or 
cottonseed oils, colorations may be obtained with Baudouin’s or Soltsien’s reagents, 
which have some resemblance to those given by sesami oil. On the other hand, in 
certain tests for other oils— e.g,, Becchi’s reaction for cottonseed oil—the cdoratkm is 
produced with the same intensity in the presence of “ lueidol,” hut the occurrence of 
the reaction is retarded. In the case of some other colour reactions, the intensity 
of the coloration is sometimes reduced, as, for instance, In the reactions 
seed and sesam6 oils. It is, therefore, necessary 
presence of *' lueidol ” into account in testing oils, 
of small quantities of other o3& 
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Estimation of Petroleum Spirit and Benzene Hydrocarbons in Turpentine 
OU. J. Marcusson. (Gh#m. ML, 1912, 36, 418414; 421-422.)—In Burton’s 
method of estimating petroleum spirit in turpentine oil the sample is treated under 
specified conditions with fuming nitric acid, in which turpentine oil is completely 
soluble, whereas in the presence of petroleum spirit one portion of the latter 
(naphthenes and paraffin hydrocarbons) is undissolved, whilst another part (aromatic 
hydrocarbons) is dissolved, but may be separated from the nitro-derivatives of the 
turpentine oil by means of its insolubility in water. Criticisms have been brought 
against this method by Herzfeld ( Ghem . Zeit., 1910, 34, 885) and others, but the 
author shows that it gives good results, which are.independent of the nature of the 
petroleum spirit, which may contain but little benzene hydrocarbons (as in the case 
of Russian and Pennsylvanian products) or be rich in those hydrocarbons (Indian 
and Galician petroleum spirits). The method is, therefore, to be preferred to that 
of Eibner and Hue (Analyst, 1910, 35, 358), which, as its originators showed, is not 
applicable to the heavy Indian petroleum spirits, such as Sanga oil, which at the 
present time are extensively used in the preparation of substitutes for turpentine oil. 
In testing a mixture 10 ac. of the sample are introduced, little by little, during the 
course of thirty minutes, into 80 c.e. of fuming nitric acid (sp. gr., 1*52) chilled to 
-10° C. The mixture is left for fifteen minutes, and then treated with 75 to 80 ex. 
of concentrated nitric acid (sp, gr., 1*4); and shonJd no oily layer appear upon the 
surface of the liquid, the absence of petroleum spirit is indicated. For the detection 
of benzene hydrocarbons, the solution is poured into 150 ex. of water in a 500 cx. 
flask with a neck graduated in ^-ths cx., and heated for fifteen minutes on the 
water-bath, after which the flask is allowed to stand for some hours. The separation 
of heavy reddish-brown oily drops (not merely slight resinous masses) denotes the 
presence of benzene hydrocarbons. For an approximate estimation of these hydro¬ 
carbons, the product of the reaction is treated with sulphuric acid (sp. gr., 1*6) until 
the oily nitro-derivatives are driven into the graduated neck of the flask, where their 
volume may be read. In test estimations with mixtures containing from 10 to 50 per 
cent, of benzene, toluene, or xylene, the results agreed within 4*5 per cent, of the 
theoretical amount, whilst with technical benzene preparations (“ solvent naphthas ”) 
the maximum difference was 3 per cent. If the presence of more than 50 per cent, 
of benzene hydrocarbons be suspected from the bromine value, etc., the heating of 
the diluted nitric acid solution should be omitted, since, in the absence of sufficient 
turpentine oil, the hydrocarbons in these solvent naphthas are attacked under these 
conditions. On the other hand, omission of the heating causes the proportion of 
nitro-derivatives to be too high, and to correct this the result should be divided by 
the factor 1*15. The figures will then correspond within about 4 per cent, with the 
theoretical amounts. C. A. M. 

Application of the Formolite Reaction to the Analysis of Paraffin Wax, 
F. Sommer. (. Petroleum, , 1912, 7, 409; through Ghem. Zentmlbl., 1912,1., 1151.)— 
The oils contained in commercial paraffin wax determine its tendency to turn yellow 
and its transparency, both important factors in a valuation. Drainings from the 
paraffin sweating process were repeatedly sweated, cooled to below 0° O., and pressed 
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in filter-cloths. The resulting oil contained only small quantities of saturated hydro¬ 
carbons ; its iodine value was 444; three-quarters of it dissolved in concentrated 
sulphuric acid, and it gave 63 per cent of formolite. To represent the transparency 
in figures, the liquid hydrocarbons must be determined; the yellowing tendency is, 
however, a function of the formolite number, as the table of results shows. This is 
determined as follows : To 20 grms. of the molten paraffin in 20 c.c. of concentrated 
sulphuric acid are gradually added 20 e.e. of formaldehyde. The dark red mixture 
is heated on the water-bath for twenty minutes, poured into a porcelain dish, left on 
the water-bath until paraffin and reaction-mixture separate, and cooled; the cake 
of paraffin is removed, and the liquid beneath diluted and shaken out with chloroform. 
The chloroform extract is evaporated, the residue dried at 105° C., and the formolite 
weighed. All samples examined were exposed to diffused daylight* The formolite 
number is suggested as a criterion of the quality of paraffins; factories having a 
uniform supply of paraffin oil can compare eolorimetrically the chloroform solution 
with a normal colour. The authors state that a paraffin wax with more than 0*75 
per cent, oil is always opaque. O. E. M. 


Estimation of Tar in Producer Gas* A. Gwig’gner. (Chem. Zdt^ 1912, 
86, 461-462.)—The apparatus of Tieftrunk is useless for the estimation of tar in 
hot-producer gas. The apparatus now figured serves well for this purpose. A 
wrought iron tube, S, is 
screwed into the gas main, 

&, to support the tar-filter, 

R, which is formed from 
combustion tube 30 to 
85 mm. in diameter, packed 
with Blag wool, and drawn out 
at one end and constricted 
at the other. Its wide por¬ 
tion is about 40 cm. long. 

The condenser tube, r, 
carries a removable con¬ 
denser, Ea, and leads into 
the measuring tube, P. Ea 
and Eb t the beaker in which 

P stands, are filled with ice water. C x and C t are tubes containing calcium 
chloride, and A is an aspirator of at least 10 litre content. Before use R is weighed 
separately; r and P, disconnected from the condenser, Ka, are weighed together; 
and G t and G t are weighed separately. Even with a very brisk stream of gas, m 
visible fog reached G v and the increase in the weight of this tube is due to moisture, 
alone. The increase in weight of the system r+P is due to light oil 
and the latter can be separately estimated by washing down r with 
light petroleum, diluting the contents of P somewhat with the sarae i 
reading off the water by means of the graduations on P* 1 
of R is due to soot, tar, and some moisture. To .< 
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connected to apparatus similar to the system r + P-t- G v and a current of hot dry air 
is led through the whole train of apparatus. The moisture finds its way to the 
graduated tube and calcium chloride tube. Usually a little light oil finds its way 
into the graduated tube, and is separated from the water in the manner already 
described. The tube i? is next weighed, its contents washed with benzene so long 
as the escaping benzene is discoloured, and is finally dried and weighed. The loss 
of weight on treatment with benzene gives the content of tar, and the increase of 
weight as compared with the weight at the commencement of the test gives the 
content of soot. Some ten weighings in all are necessary, but it is said that no 
simpler method will give results of any value where the gas to be sampled is 
producer gas at temperatures in the neighbourhood of 600° C. G. C. J. 

New Uric Acid Reaction. D. Vitali. (Boll. Ckim. Farm 1911, 50, 799; 
through Ohm . ZmtralbL, 1912, I., 1252.) —Ganassini (Boll. Chim. Farm., 1908, 47, 
715) has stated that uric acid in alcoholic solution gives, with various oxidising 
agents an oxidation product which forms a characteristic blue basic salt with zinc 
salts. The author finds that the oxidation may be effected with sodium peroxide, 
and that as little as ^ e,c. of freshly prepared alkaline uric acid solution then gives 
a positive reaction. A reaction is not obtained with other oxidising agents, such as 
hydrogen peroxide, turpentine, turpentine -f blood, pus, and copper sulphate 4- 
hydrocyanic acid. Permanganate solution produces a yellow coloration, and, on 
the addition of zinc sulphate, a white precipitate insoluble on warming. If copper 
sulphate is substituted for zinc sulphate, a green precipitate, or with a larger 
quantity, a blue precipitate, is formed; cobalt chloride, and a nickel salt give 
respectively blue-violet and yellow-green precipitates, reactions which are very 
sensitive, and can be used to distinguish between nickel and cobalt salts. The 
precipitate with neutral antimony acetate is brown-red; with mercuric chloride 
white, or on wanning, vermilion; with silver nitrate metallic silver is obtained. The 
blue colour of the basic zinc urate is destroyed by the addition of sulphur or of 
hydrocyanic acid. The reducing action of zinc or of sodium hydrogen sulphite in 
tbe alkaline reaction mixture does not cause decoloration. 0. E. M. 
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Volumetric Estimation of Beryllium. B. Bleyer and A. Moormann. 
(Zeiisch. anal Chem., 1912, 50, 360-367.)— Normal beryllium salts are so far hydro¬ 
lysed in aqueous solution that their solutions have a fairly strong acid reaction, and 
wifi set free iodine from a solution of potassium iodide and iodate. If sufficient of 
this sokfeloa be added, the hydrolysis is quantitative and the beryllium may be 
eetim^ed from the iodine set free—BeCl 2 =I 2 . If the iodine be distilled over into 
potassium iodide solution, using a eurent of hydrogen to drive the last of the iodine 
vapour out of the apparatus, the results, as determined by titration of the iodine with 
thiosulphate, will be constantly 1 per cent, below those indicated by theory. 
Omission of the current of hydrogen doubles the error, which in such circumstances 
is also less constant. 
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In pure aqueous solution, salts of beryllium may be estimated by titration with 
standard caustic alkali, using phenolpthalem as indicator. Beryllium sulphate must 
be converted into chloride by addition of barium chloride before it can be titrated in 
this way. In the ordinary course of analysis the beryllium salt most often presents 
itself in solutions containing escess of acid. In such cases concentrated caustic soda, 
free from carbonate, is added to the solution drop by drop until the precipitate of 
beryllium hydroxide first formed has re-dissolved as beryllate, and the alkaline 
solution is made up to known bulk. Aliquot portions are then titrated with standard 
acid, using phenolpthalem and methyl orange as indicators. The difference between 
the two titrations is the measure of the beryllium—Be = 2HG1. The solution should 
not contain much more than 0*03 per cent, of beryllium, as otherwise the end point 
of the phenolphthalein titration is a little difficult to determine. The titration should 
be made at a temperature of 30° to 40° C., and it has to be remembered that towards 
the end of the methyl orange titration the reaction proceeds somewhat slowly. The 
test numbers which accompany the paper are all almost exactly 1 per cent. low. 

g. a j. 

Estimation of Boric Acid in Nickel Baths. A. Wogrinz and J. Kittel. 

( Ghem . ZeiL, 1912, 36, 433-434.)—Experiments are described which show that the 
'amount of boric acid in nickel-plating baths cannot be estimated with any approach 
to accuracy by the method of Rose, or by that of Marignac. Methods depending on 
the titration of the boric acid in presence of a large quantity of some polyhydrie 
alcohol give sufficiently accurate results, but only after removal of the ammonium 
salts, the concentration of which in nickel-baths may be considerable. The sample 
(100 c.c.) is first electrolysed to throw out nickel and decompose citric acid, which is 
nearly always present in such baths. The solution is then made strongly alkaline by 
addition of 10 grms. of caustic soda and evaporated in a nickel dish to decompose 
ammonium salts. The residue is made acid with hydrochloric acid and the solution 
diluted to 25 or 30 c.c., and heated to expel carbon dioxide. After allowing to cool, 
the solution is exactly neutralised to methyl orange, 100 o.c. of a 10 per cent, solution 
of mannitol is added, and the boric acid titrated in the usual manner with % caustic 
alkali, using a considerable quantity of phenolphthalein as indicator. The results are 
from 0*5 to 1 per cent, high, calculated on the boric acid. G. 0. J. 


Sources of Error and the Electrolytic Standardisation of the Con¬ 
ditions of the Iodide Method of Copper Analysis. A. W. Peters. (J. Am&r. 
Gh&rn . Soc.j 1912, 34, 422-454.)—The various methods for the standardisation of 
sodium thiosulphate may be classified by groups, and the differences between the 
values found by the different groups far exceed the limits of error of the methods of 
the same group. Thus, for the estimation of copper, the thiosulphate must be 


standardised against a copper solution, and accurate results cannot be expected by , 
employing a factor based on an iodine standard. The author has worked 
electrolytic method for standardising a copper solution for this purposew An 
electrolyte is employed, the reagent containing 35 grms. of Rochelle salt J 

of purified potassium hydroxide per 100 c.c.; 10 c.c. of the copper MB >sr***i; 
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with 10 to 20 c.e. of this reagent, and a quantity of a saturated solution of potassium 
cyanide, ranging from 04 to 10 c.c. is added. The cyanide controls the rate of 
deposition and the hardness of the deposit, but if too large a quantity be employed, 
the time required for complete precipitation is lengthened. Rapid deposition is 
obtained by using a high voltage, high currents density, and keeping the temperature 
near the boiling -point. For preparing solutions of copper for titration by the iodide 
method, the copper is heated in an Erlenmeyer flask with the smallest necessary 
quantity of slightly diluted nitric acid. The solution is diluted, powdered talc is 
added, and the mixture is boiled vigorously for five to ten minutes. The rapid 
ebullition quickly removes nitrous acid, and the liquid is then cooled and diluted. 
Sulphuric acid may be added to the nitric acid solution when a solution of the 
sulphate is desired. The accuracy of the results obtained by the iodide method is 
influenced by varying concentrations of mineral acids, and by the presence of large 
amounts of salts. In the latter case, as, for instance, when the alkaline copper solu¬ 
tions from sugar analyses have to be titrated, sulphuric acid must be used instead of 
acetic acid in order to obtain good results. For instance, when the total volume of 
reduction-liquor was 60 c.c., consisting of 20 c.c. of Ahlin’s alkaline tartrate solution, 
20 c.c. of FehlingA oopper sulphate, and 20 c.c. of water, the precipitated cuprous 
oxide could be filtered off and washed, giving a total volume of 70 to 75 c.c. of filtrate. 
The addition of 345 to 5*0 c.c. (best 4 c.c.) of concentrated sulphuric acid to this 
volume of liquid gave good results on titration, but Bmaller amounts were unsatis¬ 
factory. In working with ordinary solutions of copper { i.e . where no alkali has to be 
neutralised), normal results are obtained with 1 c.c. of concentrated sulphuric acid 
in 60 of the final liquid, or with 1 c.c. of strong acetic acid in 6 of the solution, A 
further essential factor for success is the presence of a sufficiently large quantity of 
potassium iodide; this is best employed in the form of a saturated solution containing 
about 1*1 grm. of the salt per 1 c.c. In titrations completed at a total volume of 
60 c,c., 5 c.c. of the iodide solution are required; for titrations at a final volume of 
120 c.c., 6 to 10 c.e. of iodide are used. Lastly, the question of the end-point requires 
careful attention, since it is not readily observed in presence of the cuprous iodide. 
So long as a drop of thiosulphate falling into the solution produces a white area, the 
end-point is not reached. It is best to have a burette containing standard iodine 
always at hand, and to verify the end-point by titrating back again immediately. 
Provided the above precautions be taken, the results of the iodide method are quite 
unaffected by the concentration of the copper. J. F. B. 

Relation of the Refractive Index of Soda Lime Glasses to their 
Chemical Composition, E. W. Tillotson, Jun. (J. Ind. Eng. Chem, 1912, 
4» 246-249.)—A number of batches of glass of known chemical composition were pre¬ 
pared, and the density and refractive index of each was determined, and the specific 
refract!vities calculated by the formula of Lorenz and Lorentz (Wied. Ann.. 1880 
n 2_ 1 2 " 

9, 641; 18S2,11, 70) x On plotting the values of K thus obtained as 

abscissae in a system in which the ordinates represented the chemical composition of 
the glasses, which ranged from ^0.3 SiO a to OaO.SiOg, K was found to be a linear 
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function of the chemical composition, at any rate until the molecular ratio of lime to 
soda reaches 3:2. At this point there is a slight change in the direction of the curve, 
but in very few glasses does the ratio of lime to soda exceed this limit.. Since the 
specific refractiyity is linear, it may be computed by means of the following equation 

jP P jr p jr 

K .** ”5^ W5’ etc *> in wiliciL P 2 > ?$> are foe percentages of the 

oxides and, Kj, K 2 , Eg, etc., the empirically determined specific refractivities of the 
oxides. For soda lime glasses these are as follows: 

Si0 2 . . . 0.1220, GaO . . . 0.1210, NagO . . . 0.1302. 

G. 0. J. 

Use of the Mercury Cathode, particularly in the Electro-Analytical 
Separation of Metals. P. Baumann. ( Zeitsch . anorg. Ghem. t 1912, 74, 315*350.) 
The author has applied his apparatus (Analyst, 1911, 36, 529) to the separation of 
mercury from bismuth, mercury from copper, and silver from bismuth, all of which 
separations may be made rapidly at ordinary temperatures. For the reasonably 
rapid separation of copper from antimony, copper from cadmium, and bismuth from 
cadmium, a temperature of about 70° G. is necessary. It is probable that cadmium 
could be separated from zinc by means of the mercury cathode; but the separation 
is so slow, and requires so much of the analyst's attention, that the method could 
serve no useful purpose. One difficulty in the use of* a mercury cathode is the need 
of considerable quantities of ether which shall be without action on mercury. 
Simple distillation of the ether does not get over the difficulty, as, within a few days, 
it re-acquires the faculty of giving rise to a black film on the surface of mercury with 
which it is brought in contact. If the ether be stored in a large distilling flask over 
caustic potash, and distilled in small quantities as wanted, the trouble is overcome, 
and the distillate remains for three or four weeks without action on mercury. 

G. C. J. 


Perchloric Acid in Electrochemical Analysis. W. S. Hendrixson. {/. Amer. 
Chem. Soe 1912, 34, 389-392.)—In a recent paper by H. Golblum {ZeiUcKanaL 
Ghem 1911, 50, 741) on the electrolytic decomposition of nickel and cobalt per¬ 
chlorates, it was shown that perchloric acid is remarkably stable, and therefore 
suitable for general purposes in electrolytic work. The only reducing agents which 
decompose perchloric acid in solution appear to be freshly precipitated ferrous oxide, 
sodium thiosulphate, and, to a small extent, some oxides of nitrogen; in fact, in 
aqueous solutions perchloric acid exhibits only the properties due to its primary 
ions, and there are no side reactions due to the decomposition of its negative ion. 
"Resides being stable, it is also a “ strong” acid— i.e., highly dissociated, and metals 


may easily be converted into their perchlorates for electrolysis. Perchloric aeid| 
readily dissolves many oxides of the heavy metals, and in other cases the 
may be converted almost quantitatively into perchlorates by evaporation 
excess of perchloric acid; From potassium nitrate 94 per cent, of the 
expelled, and from copper nitrate 98 per cent. The author describes 
deposition of copper, silver,, and cadmium from perchlo$ie> 
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copper oxide was dissolved in a small excess o! perchloric acid, and subjected to 
electrolysis in a platinum dish with a rotating anode; the results were perfectly 
satisfactory. Silver was dissolved in nitric acid, and the resulting silver nitrate 
evaporated twice on the water-bath with water and perchloric acid, a trace only of 
nitric acid being left in the perchlorate. In the subsequent electrolysis silver oxide 
tended to collect on the anode, but was redissolved, especially on warming, long 
before the current was stopped. With cadmium also a satisfactory deposit was obtained 
from a solution of the oxide in perchloric acid. The acidity in all these experiments 
ranged from 0*03 to 0*4 normal, mostly round about 0*1 normal* J* F. B.. 

Standardisation of Potassium Permanganate Solution by Sodium 
Oxalate. R. S. McBride. {J* Amer . Chem . Soc., 1912, 34, 393-416.)—On behalf 
of the Bureau of Standards, the author has subjected the process of standardising 
permanganate solution by means of sodium oxalate to a complete revision, studying 
the effect of every conceivable variation and source of error separately—viz., 
temperature, acidity, volume of solution, rate of addition of the permanganate, access 
of air, and presence of added manganous sulphate. In connection with the question 
of the excess of permanganate present when the end-point is determined, the author 
has confirmed the accuracy of Bray’s method, according to which the titrated 
solution is cooled, treated with potassium iodide, and the iodine liberated is titrated 
back with 0*02 N thiosulphate. He found that the residual oxidising power of the 
small excess of permanganate required to establish an end-point remains unchanged 
for at least half an hour, and consequently the lapse of five to ten minutes required 
for cooling the solution is quite negligible. Using this control, the author found that 
if the end-point be approached slowly in a solution at a temperature above 60° 0., 
the depth of colour is proportional to the excess of permanganate present. The chief 
possible source of error is the continued existence of manganese in the higher stages 
of oxidation, resulting in an apparent loss of oxygen, due to low temperature, large 
bulk of the solution, too rapid addition of permanganate (especially at the start or 
just before the end-point), and insufficient stirring, On the other hand, the addition of 
manganous sulphate decreases the consumption of permanganate. The author finally 
recommends the following procedure: In a 400 c.c, beaker dissolve 0-25 to 0*3 grm. 
of sodium oxalate in 200 to 250 c.e. of hot water (80° to 90° C.), and add 10 c.c. of 
dilute (1 : 1) sulphuric add. Titrate at once with ^ potassium permanganate 
solution, being very careful to stir the liquid vigorously and continuously. The 
permanganate must not be added more rapidly than at the rate of 10 to 15 c.c. per 
minute, and the last 1 to 0*5 c.e. must be added drop-wise, with particular care to 
allow each drop to be fully decolorised before the next is introduced. The excess of 
permanganate used to cause an end-point colour must be estimated by matching the 
colour in another beaker containing the same bulk of acid and hot water. The solution 
should not be below 60° C. by the time the end-point is reached; more rapid cooling 
may be prevented by standing the beaker on a hot plate during titration. The use 
of a small thermometer as a stirring-rod is recommended. The author employed 
a weight burette delivering a drop of 0*03 c.c. for his titrations; the influence of 
temperature changes due to the steam rising from the hot liquid is thereby avoided. 
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The accuracy of the above method is claimed to be within 0*1 per cent.; probably the 
error does not exceed 0*05 per cent. J. F. B. 

Direet Determination of Small Amounts of Platinum in Ores and 
- Bullion. F. P. Dewey. (7, Ini. Eng. Ghent., 1912, 4, 257-258.)—The old method 
of parting by means of sulphuric acid, re-alloying with silver, and parting with nitric 
acid, is quite useless for the determination of small amounts of platinum* The 
second weighing may possibly exceed the first, even when traces of platinum are 
present, and other members of the platinum group may go into solution in nitric acid 
and be estimated as platinum. Small amounts of platinum (and gold) may be 
estimated accurately and conveniently as follows: The silver alloy first obtained in 
the regular course of assay is parted with nitric acid in the usual way, platinum, if 
present in small amount, passing into solution with the silver. The solution is 
evaporated, if strongly acid, and then diluted, and about 1 or 2 c.c, of strong hydrogen 
sulphide solution diluted to 15 to 80 c.c* is added* After three or four hours, or, 
better, after standing overnight, the precipitate of silver sulphide containing all the 
platinum metals, if these were present in small amount, is filtered off, dried, and 
ignited. The resulting metallic sponge is wrapped in lead-foil, cupelled, and parted 
by means of strong sulphuric acid. If the amount of fine metal is considerable, the 
actual platinum may be determined by the double chloride method. In the examina¬ 
tion of fine silver for traces of platinum and gold, 100 grms. or more of the silver is 
dissolved in nitric acid, the bulk of the acid evaporated, and the gold and platinum, 
with some silver, precipitated in the diluted solution (250 c.c.) by 5 c.c. of strong 
hydrogen sulphide diluted to 50 c.c* The sulphide precipitate is filtered off, ignited, 
and cupelled, the lead parted with nitric acid, and the gold weighed. The platinum 
in solution is then precipitated with hydrogen sulphide in the manner already 
described, and parted from silver by means of sulphuric add. In this way two 
purchases of fine silver were found to contain, in each 100 grms., 0*28 and 0*10 mgrm. 
of gold, and 0*55 and 0*14 mgrm* of platinum, respectively. 

In the case of material containing a considerable amount of platinum, the well- 
known fact that platinum alloyed with silver is not entirely soluble in nitric acid 
must be considered. In such a case the gold must be realloyed with silver, and 
reparted two or three times. 

The possibility of the application of the method to the estimation of noble 
metals in copper and similar materials is indicated, but no experiments in this 
direction are described. 0. C. J. 

Estimation of Gold, Silver, and Platinum. Tpenkner. (. Metattwgie , 

1912, 9, 108.)—The assay of platinum by cupellation with lead requires an exces¬ 
sive temperature, and the bead formed contains lead and is brittle. Gold 
platinum may be estimated to 0*05 per cent, by the following method. For 
.preliminary assay 500 parts by weight (500 mgrms. = 1,000 parts by weight 
with more than 25 per cent, gold+platinum; 1,000 mgrms. = 1,000 
for poorer alloys) are cupelled at 900° to 950° G. with 8 to 
the .amount of base metal present ,* from the more or 1® 

' - . i' ■' ,kj i i i 
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auce of the bead, the content of gold and platinum is judged, or is roughly determined 
by weighing the residue after dissolving in concentrated sulphuric acid. For the assay 
itself 500 parts by weight, with ten times as much silver (cf, Sharwood, J. Soc. Ghent, 
Ind., 1904, 23, 412) as the platinum and gold found by the preliminary determina¬ 
tion, are cupelled with lead ; the bead, less the silver added, gives the weight of gold, 
platinum, and silver. The amount of silver lost is found by cupelling a known similar 
alloy. The bead is dissolved in 25 to SO minutes in 25 c.e. of sulphuric acid of sp. gr. 
1*84, which is heated, but not boiled; decanted and washed three times with water; 
the residue gently ignited and dissolved in a minimum quantity of aqua regia, most 
of which is then driven off; the liquid is diluted with water, and the silver chloride 
removed by filtration; 15 c.c. of hydrochloric acid of sp. gr. 1*19 are added to the 
filtrate, the volume of which is about 150 c.a, and the gold precipitated with 1 grm, 
of hydrazine hydrochloride, allowed to stand with occasional stirring for one hour, 
filtered, ignited, and weighed. To remove any platinum it is fused on a cupel with a 
small quantity of lead and five to eight times its weight of silver, and the platinum 
and silver dissolved out by boiling with nitric acid. The platinum is precipitated 
from the gold filtrate by ammonia (Jannasch, Ber . 1903, 37,1980) or with potassium 
hydroxide* O. E. M. 

Estimation of Sulphates in Solution by the Physico-Chemical Volumetric 
Method* A. Bruno and P. T. d’Auzay. ( Gomptes rend,, 1912, 154, 984-986.)— 
Butoit and Duboux (Analyst, 1908, 33, 90) proposed a method for the estima¬ 
tion of sulphates, notably in wines, by adding to the liquid § baryta water, and 
measuring the electrical conductivity after each addition, plotting the values in 
the form of a curve. Theoretically, such a curve should show a minimum point 
corresponding to the total precipitation of the sulphates. On applying this method 
to a number of French wines, however, the authors found that the results were 
inaccurate in about three-quarters of the cases. They have therefore tested the 
method on aqueous sedations containing sulphuric acid, potassium sulphate, potassium 
bit&rtrate, tartaric acid, and malic acid, alone or in the form of mixtures. 

Tim results in the case of solutions containing sulphates were classified in the 
following manner; 1, The curve shows no minimum point. This is the case with 
a pure solution of neutral potassium sulphate, where the end of the precipitation is 
shown by the intersection of two ascending straight lines. 2. The curve shows a 
mi nimum point This is the case with all the other solutions in which sulphates 
were present, and the results are subdivided as follows: (1) The minimum corre¬ 
sponds actually Mid exclusively to the total precipitation of the barium sulphate with 
(a) sulphuric acid alone; (5) sulphuric acid in presence of potassium bitartrate, 
in which ease the curve consists of three straight lines, one of them descending. 
(2) The minimum point never corresponds to the end of the precipitation with 
(c) potassium bisulphate alone; (d) sulphuric acid in presence of tartaric or malic 
arid* In the case of (c) the minimum point coincides with the precipitation of half 
of the total sulphuric acid. In the case of (d) the minimum point always occurs 
after the total precipitation of the sulphate, and the neutralisation of the organic 
arid only takes place after that of the sulphuric acid. (3) Lastly, the minimum 
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point may coincide with the total precipitation in the case of potassium sulphate, 
neutral or acid, in presence of bitartrate or organic acids; but the phenomenon is 
quite fortuitous and unreliable, depending on complex equilibria which may become 
established. This case corresponds to wines. Similar conclusions were arrived at 
in the case of dilute alcoholic solutions, and the proposed method, therefore, cannot 
be used for the estimation of sulphates in wines. J. F. B. 

Modification of the Method of Arnold and Hardy for the Rapid Estima¬ 
tion of Sulphur in Siderurgieal Products. F. Giolitti and M. Marantonio, 

{ Bassegna Mineraria ) Metallurgka e Chimica , 1911, 35 ; through Ghem. Zentralbl ., 
1912, 1,. 1250.)—The method of Arnold and Hardy {Ghem, News , 1888, 58, 41) 
consists in converting the sulphur into sulphuretted hydrogen, and observing how 
far the precipitation of lead sulphide progresses in a series of vessels containing lead 
acetate solution of known strength. The authors suggest (1) an improved form of 
vessel, more easily cleaned than the original one; and (2) the passage of the gas 
through a heated tube, to decompose organic sulphur compounds incapable of reaction 
with lead acetate, before it reaches the vessels. Sample analyses, with controls in 
which the sulphur is determined independently, show the utility of the method. 

0. E. M. 

Estimation of Sulphur in Insoluble Sulphides. T. S. Waranis. (Ber., 
1912, 45, 869-870.)—The method previously described for the estimation of sulphur 
in coal (Analyst, 1911, 36, 375) has been extended, with slight modification, to the 
estimation of sulphur in insoluble sulphides. The substance (0-5 grm.) is heated in 
a porcelain crucible with a mixture of 4 parts sodium carbonate and 3 parts copper 
oxide, at first at a low heat, but finally with the full fame of a Bunsen burner. The 
mixture is frequently stirred during the heating, which should be continued for two 
hours. The contents of the crucible, when cool, are boiled out successively with 
water, sodium carbonate solution, and again with water, and the solution is filtered 
and acidified with hydrochloric acid. In absence of metals which form insoluble 
sulphates the contents of the crucible may be dissolved at once in hydrochloric acid. 
After separation of silica, if present, by evaporation, the hydrochloric acid solution 
of the sulphate is precipitated hot with barium chloride, and the precipitate treated 
in the usual manner. An analysis of pyrites gave 5ST6 per cent, sulphur against 
53*04 by Fresenius’s method; and an analysis of mercuric sulphide gave 13*75 per 
cent, sulphur, as compared with 13*65 per cent, obtained after oxidation by means of 
potassium chlorate and concentrated nitric acid. G. C. J. 

' Rapid Determination of Vanadium in Steel. F. Garratt. (J.Ind. Eng. 
Ghem 1912,4,256-257.)—The following modification of Johnson’s method (“ Chemical 
Analysis of Special Steels,” p. 8) is found by the author to be preferable to 
for routine work. The steel (2 grms.) is dissolved in 50 c.o. of dilute i 
and 5 c.c. of nitric acid is then added to oxidise the iron aud any 
may be present. The solution is boiled until nitrous fumes are 
in the case of tungsten steels, until the separated tungstic 
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colour. The solution is next diluted to about 150 c.e., filtered from tungstic aei , 
tills Is present, and cooled to room temperature. It is then further diluted to a ou 
350 c.c. 3 ferrous sulphate is added, and then dilute permanganate from a _ u3 ^ e e 
until a permanent pink tint is just reached. Potassium ferricyamde is ad e as 
indicator, and the vanadium titrated with standard ferrous ammonium sulp 
Blanks must be run on steels of similar composition, and consistent end-points 
adhered to in titrations. The author agrees that for umpire work, and in any case 
where a sample concerning which nothing is known has to be analysed, a meth o 
more general application, such as that of Cain (An-llyst, 1911, 36, 475), must be 
used ; but he considers that in routine work these more exact methods give no more 
useful information, whilst they consume more time. G. G* 3* 

Rapid Method for Determination of Vanadium in Steels, Ores, etc., 
based on its Quantitative Inclusion by the Phosphomolybdate Precipitate. 
J. R. Gain and J. C. Hostetler. </. Ind. Eng. Chm., 1912, 4, 250.)-For steels 
con taining vanadium, chromium, nickel, titanium, manganese, molybdenum, singly 
or in combination, *an amount of drillings estimated to contain from 2 to 10 mgrms. 
of vanadium is dissolved in nitric add (sp. gr. 1*185), of which about 20 to 25 c.c, is 
tfl.lrftn for each gnu. of drillings. The solution is boiled until free from fumes, 
oxidised with permanganate solution (1| per cent*), the manganese peroxide is 
dissolved by addition of sulphurous add, and the solution again boiled until free 
from fumes. It is then nearly neutralised with ammonia (1:2), and a solution of 
sodium phosphate is added in such amount that there is at least ten times as much 
phosphorus as there is vanadium present. The solution is heated to boiling, and, 
after removal from the hot plate, ordinary molybdate reagent (0*05 to 0*06 grin, 
MoO s per c.e.) is added at the rate of at least 2 e,c. for each mgrm. of phosphorus 
present, and in no case less than 50 e.e. The mixture is agitated for a minute or so, 
tiie supernatant liquid decanted through an asbestos filter, and the precipitate washed 
three times by decantation with a hot solution of acid ammonium sulphate, made by 
adding 15 c.e. el ammonia (sp. gr, 0*9) and 25 e.c. of strong sulphuric acid to 
1,060 ex. of water. The last wash liquor is decanted off as completely as possible 
from the precipitate in the flask, and the filter is sucked dry. The filter is now 
connected to a small dry pump flask, and the small amount of precipitate on it is 
dissolved in hot concentrated sulphuric acid, which is then sucked through the filter 
and transferred to the flask containing the bulk of the precipitate, and the pump flask 
is rinsed out once with sulphuric acid. The total amount of acid used should be 
from 5 to 8 e.c. for every 10 mgrms. of phosphorus present. The contents of the 
flask are heated until solution takes place, a few drops of nitric acid (1:25) are 
added, and the solution is heated until it fumes strongly. It is then removed from 
the hoi plate, and successive small additions of hydrogen peroxide solution are made, 
with vigorous shaking after each addition, until the solution assumes a deep brown 
colour, due to action on the molybdate. The flask is replaced on the hot plate and 
kept fuming for four or five minutes, when the brown colour gives place to a green or 
blue. The flask is covered and its contents cooled, and then poured into four times 
its volume of cold water and titrated at 70° to 80° 0. against permanganate. 
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The function of the hydrogen peroxide is to reduce vanadium to the tetravalent 
state. 

"With steels containing tungsten, the only change necessary is to dissolve in aqua 
regia, dilute 'with hot water, filter off the tungstic acid, nearly neutralise with 
ammonia, and add 10 grms. of ammonium nitrate for every 100 e.e. of the final volume 
before precipitating as above described. 

The behaviour towards solvents of a phosphomolybdate precipitate containing 
vanadium is very different from that of pure ammonium phosphomolybdate, and the 
choice of an acid solution of ammonium sulphate as wash liquor is based on 
experiments which are described in the paper, and which have some bearing on the 
estimationof phosphorus in steels containing vanadium. 

The method can be extended to the estimation of as much as 30 mgrms. of 
vanadium, but the manipulation in such cases becomes inconvenient. From 2 to 
10 mgrms. can be estimated with an error not exceeding 2 per cent., and the method 
permits of the concentration of the vanadium from 50 or 100 grms. of steel of low 
vanadium content, so that extremely small percentages can be determined with ease. 
A method is described whereby the vanadium may be separated as'pentoxide in cases 
where there could be the slightest doubt of its being present at all G. G. J. 


New Method for Determination of Vanadium in Steel. D. J. Demorest. 
(/. Ind. Eng, Chem., 1912, 4, 249-250.)—The method depends on the selective 
oxidation of ferrous sulphate in the presence of vanadyl sulphate by means of 
manganese dioxide. The vanadyl sulphate is then titrated by adding excess of per¬ 
manganate, the excess permanganate being determined by means of sodium arsenite. 
The manganese dioxide should be sufficiently fine to pass through a 200-mesh sieve, 
and yet should settle in a beaker of water in thirty seconds (see next abstract). The 
borings (2 grms.) are dissolved in a mixture of 30 c.c. water andl2 c.c. sulphuric acid 
contained in a 500 c.c. flask. The iron is oxidised by addition of 1 c.c. of nitric acid, 
and the solution is boiled for a few minutes to remove nitrous fumes. It is then 
diluted with SO c.e. of water, and excess of strong permanganate solution is added, 
and the solution boiled to completely oxidise all carbon. Ferrous sulphate is next 
added to reduce manganese dioxide, permanganate, chromate, and vanadate, and 
the solution again boiled to expel any possible nitrous fumes. The solution is 
diluted to about 250 c.c., and, after addition of ^ permanganate until a pink colour 
persists, it is cooled. Ferrous sulphate is now added in amount at least sufficient to 
reduce all the chromic and vanadic acid, and any other reducible compound which 
may be present, but a large excess should be avoided. The solution is next shaken 


vigorously with about 1 grm. of manganese dioxide, and after two minutes a drop is 
tested with ferricyanide. The test is repeated at intervals of a minute, shaking ail 
the while, until, usually in about five minutes, ferrous iron is found to be 
when the shaking is continued for about another half minute, and the snlutfqn^ tit##' 
filtered through asbestos, using suction. The reduction of the iron is Isfcfc 

the drop withdrawn does not instantly develop a blue colour; 

ferricyanide. A blue colour always develops in the course of • tpgj w 

the'reduction of ferricyanide to ferrocyanide by the 
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filtered solution standard permanganate is added from a burette until a pink tinge 
persists; 1 c.e. more is then added, and the excess of permanganate is titrated with 
sodium arsenate solution. The standard solutions employed correspond to 0*001 grm. 
vanadium per c.c. A blank determination must be run on a vanadium-free steel, the 
blank being generally about 0*7 mgrm. vanadium. Quantities of vanadium up to 
7 mguns, in 2 gnus, of steel may be determined with an error not exceeding 0*1 mgrm., 
and the presence of ten times as much chromium is without influence on the results. 

g. c. j. 

New Method for Determination of Vanadium. J. B. Cain and D. J. 
Demorest. (J. Ind , Eng. Ckem 1912, 4, 256.)—J. B, Cain has found (• I. Ind. Eng . 
Chem. f 1911, 3* 476) that manganese dioxide oxidises vanadyl compounds as well as 
ferrous compounds. This appears to conflict with the differential oxidation of iron 
by manganese dioxide on which Demorest’s method of estimating vanadium (see 
preceding abstract) is based. Working together, the authors find that the difference 
in their results is solely due to the difference in grain of the dioxide each used. Very 
finely divided manganese dioxide oxidises vanadyl compounds completely, but when 
only of the fineness indicated in Demorest J s paper, the velocity of this reaction is so 
small that its effect is inappreciable in the short time required for the quantitative 
oxidation of the iron. G. C. J. 

APPARATUS, BTC. 

Laboratory Centrifuge for Quantitative Separation and Estimation of 
Solids and Liquids. BL Zimmermann. {Zetisch. angew. Chem. 1912, 25, 718-719.)—The 
centrifuge is arranged to carry four cylindrical copper beakers mounted on trunnions. 
The cylinders are of 100 to 150 e.c. capacity, and their height is about three times as 
great as their diameter. Their bottoms are cut away except for a narrow rim of metal 
which supports a removable perforated plate. In use a disc of felt is placed on the 
perforated plate, and a circular piece of wire gauze, mounted in a frame which exactly 
fits the cylinder, is placed on top of the felt. The apparatus has been specially 
constructed for determining the percentage of sugar crystals in raw sugars which 
contain syrup or molasses adhering to the crystals. Such raw sugar (50 grim) is 
shaken with five times its weight of a saturated solution of cane-sugar in a pear- 
shaped bulb which is then connected by a rubber bung to one of the copper cylinders, 
and this to a filter pump flask. When the suction of the pump no longer extracts 
any liquid, the cylinder is capped with a rubber cap and whirled in the centrifuge for 
five minutes at 2,000 to 2,700 revolutions per minute. The contents of the cylinder 
are then pushed out, the perforated plate removed, and the sugar weighed with the 
felt and wire discs which have previously been tared. Usually a constant correction 
is made for syrup which persistently adheres to the crystals, but in any particular 
ease the proper correction can be made by drying in vacua, and assuming that for 
every part of moisture thus determined two parts of sugar were adhering to the 
crystals in the form of syrup. The whole centrifugal arrangement is surrounded 
by a case for safety and to avoid the projection of syrup, and when the apparatus is 
used for other purposes, where the liquor rather than the solid is the important 
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constituent, the cylindrical beakers are provided with a collecting cup screwed on 
below the perforated false bottom. G. 0. J. 


Ebullioscoplc Determinations at Low Temperatures (- 36° to -83° C.). 
E. Beckmann and W. Weber. ( Zeitsch . anorg. Chem 1912, 74, 297-309.)—The 
apparatus figured serves for ebullioseopie determinations with liquids such as 
hydrogen sulphide, chloride, bromide, and iodide as solvents. The greater part of 
the apparatus is seen immersed in a cooling liquid contained in a Weinhold-Dewar 
vessel of some 3 litres capacity. The 


central apparatus corresponds to the 
ordinary Beckmann apparatus, with 
arrangements for raising the tem¬ 
perature electrically and determining 
it by means of an electrical resis¬ 
tance thermometer. The boiling tube 
is surrounded by an air-jacket, which, 
however, is not sealed, but provided 
with an open syphon bend at the 
• bottom, 0, and a tube rising out of 
the bath, and adapted to be closed 
by a pinchcock, P, and rubber tube. 
When introducing the volatile solvent 
into the apparatus, suction is applied 
at P, so that the cooling liquid in 
the Dewar vessel may enter the air- 
bath and condense the solvent. 
When the level of the solvent reaches 
the glass point N, the liquid in the 
air-jacket is blown out by the use of 
a pressure ball. The bottom inch of 
the boiling tube is filled with garnets. 
B is a narrow burette for introduction 
of the second liquid—toluene in the 
authors’ experiments. The tempera¬ 
ture of the large cooling bath is 
maintained about 4° or 5° G. below 
the boiling-point of the solvent; that 
of the condenser, also contained in 



a Dewar vessel, about 10° to 15° 0. below the boiling-point of the solvent A 
lower temperature for the condenser is not permissible with hydrogen iodide, j 
which solidifies some 16° below its boiling-point, and the boiling and freeing ! 
of the other solvents also lie close together. In the case of hydrogen chloride, 
the cooling bath must consist of petroleum ether and .liquid -hub 
solvents a mixture of ether with carbon dioxide snow serve® vpfil, i i i 


sulphide a form of apparatus which dispenses with the- 
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used. With the apparatus here figured, the authors have determined the molecular 
increase of the boiling-point of hydrogen sulphide as 6*3, hydrogen chloride 6* , 
hydrogen bromide 15, and hydrogen iodide 26. These numbers are in good agree¬ 
ment with those deduced from the best attested values for the boiling-points and 

0*02 T 2 

latent heats of vaporisation by the formula E=— jj —. G. C. J. 

Electrical Furnace fop Studying the Course of Eeaetions under Great 
Pressure. F. Fischer and H. Ploetze. {Zeitsch. anorg. Chem 1912, 75, 1-9.)— 
' A furnace is figured and described by means of which it is possible to heat substances 
to temperatures up to 900° C. under gas pressures as high as 100 atmospheres. 
The temperature at any particular point in the furnace can be determined within 
20° C., but it is specially pointed out that other furnaces exist which give a larger 
area of uniform temperature. This furnace was specially designed to study the 
action on certain substances of oxygen at high temperatures and under high 
pressure. Essentially it consists of a porcelain tube, wound with platinum wire to 
conduct the heating current, and insulated by a considerable thickness of asbestos, 
etc., from an external easing constructed substantially of mild steel The provision 
for the introduction of the current terminals, of the gas-leading tubes, etc., are 
necessarily somewhat elaborate, owing to the immense pressure, which tends to 
make all sneh connections leak. In use the whole apparatus is immersed in water, 
and one result of this is that there is a sharp temperature gradient between' the 
middle and the ends of the tube. For certain purposes, however, this is an advan¬ 
tage, as it is possible to conduct simultaneously a number of experiments at different 
temperatures which may differ from one end to the other of a series by nearly 
200° C. By means of tins apparatus the authors have been able to prepare strontium 
peroxide, lead peroxide, and alkali peroxides by heating the corresponding oxides 
with oxygen under high pressures {Zeitsch, anorg. Chem,, 1912, 75, 10, 15, 30). 

G. C. J. 

Mew Form of Extraction Thimble- P. A, Boeck. (/. Ind. Eng . Chem ,, 
1912,4, 805-304.)—The thimbles are made of “ alundum,” the product of the fusion 
of bauxite in the electric furnace, in which process partial purification takes place, 
so that the resulting product is nearly pure fused alumina. In the manufacture of 
laboratory articles, the fused alumina is crushed, graded to uniform mesh, mixed with 
a suitable ceramic bonding material, moulded to the required shape, and fired in a 
porcelain kiln. The porosity of the bodies can be controlled by varying the size of 
the alundum grains or c h a n gin g the kind or proportion of bonding material. Filter¬ 
ing thimbles and dishes of this material effect a great saving of time when substituted 
for paper thimbles, asbestos mats, and the like, in many laboratory operations. They 
are made by the Horton Company, Worcester, Mass., U.S.A. G. C. J. 

New Forms of Gas Analysis Apparatus. G. A. Burrell. (J. Ind. Eng * 
Chen i., 1912, 4, 297-t$}2.)—The author of this paper describes eleven pieces of 
apparatus in nse by the IJ-S. Bureau of Mines. By means of one piece of apparatus 



APPARATUS, ETC. 


289 


it i?. possible to determine methane in mine air with an accuracy of 0*01 per cent, in 
ten minutes. After measuring, the gas is passed into a slow-combustion pipette con¬ 
taining an electrically heated platinum spiral and when combustion is complete—that 
is to say, after three or four minutes—the pipette is allowed to cool and the gas 
transferred back to the burette, and the contraction due to the burning of methane 
determined. The method, which is much quicker than Winkler’s titration method, 
assumes the absence of other combustible gases in more than negligible traces, but this 
is often a safe assumption. A portable form of this apparatus is also figured, as 
well as one for the determination of methane and carbon dioxide. Another 
apparatus serves for the determination of small amounts of carbonic oxide by the 
iodic acid method. Considerable aid may be rendered in subduing mine fires by 
•analysing samples of the atmosphere taken from behind stoppings, in order to deter¬ 
mine whether the latter are sufficiently tight to exclude air, and a modified Orsat 
apparatus specially designed for this service is figured. Finally, there is a laboratory 
apparatus, and a portable modification of it, for the analysis of mixtures containing 
carbon dioxide, oxygen, ethylene, carbon monoxide, hydrogen, methane, and nitrogen. 
Special provision is made for the avoidance of the so-called capillary error which 
^attaches inmost ordinary forms of Orsat apparatus, and Babb’s pipettes (Eng. Soc. 
West Pennsylvania, 1904, 20, 421) are used for cuprous chloride. G. C. J. 

Marking: of Porcelain Crucibles, etc. P. A. Yoder. (Ghem. Eng., 1912, 
15, 102-103.) —The author’s platinum process for marking laboratory utensils of 
porcelain or silver-ware is as follows : The crucibles are cleaned by heating for half 
an hour with nitric acid and water (1 :1). The parts of the apparatus to be marked 
are dipped into a hot gelatin size (5 per cent, solution of gelatin), and set aside to 
dry. When dried, the desired number is stamped on with rubber type with a solution 
of platinie chloride containing 12 to 15 per cent, of platinum. The pad may be made 
of six or eight folds of smooth linen or muslin a little larger than the type used, and 
is nearly saturated with a few drops of the platinum solution. After the numbers 
are dry, the crucibles are gently heated till reduction takes place, and the gelatin is 
burnt offj preferably in a muffle, and finally for one half-minute at the full temperature 
of a blast-lamp. The figures are made more prominent if burnished by means of 
a burnishing stone or of sea sand. The markings are resistant to single acids, 
but not to alkalis. Gold, and mixtures of gold and platinum, may be applied 
similarly. A. R. T. 


New Silver Spiral for Use in Organic Elementary Analysis. A. H. FIske. 
(Ber., 1912, 45, 870-871.)—In place of a spiral of silver foil or wire, the author 
recommends the use of a spiral of silver gauze, or better, because cheaper and, equally 
efficient, a spiral of copper gauze plated with silver. After dipping in silver uftrate 
solution to give it a coating of silver, the gauze spiral is heated in-a blqwpfpe^li^e] 
till the silver coating begins to show signs of melting. In eertaip 
venient to plate the spiral only for half its length, thus obtaining 
and silver spiral (<?/. Zincke and Kegel," &&r :9 1890,23* ,2^% ] \ 4 3 j 4 1 
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New Apparatus for Vacuum Sublimation. <5. W. Morey. 

Chem. Soc., 1912, 34, 550-552.)—The apparatus for the sublimation of considerable 

quantities of organic com¬ 
pounds in vacuo consists of 
a bell-jar 26 cm. in diameter, 
accurately ground on a glass 

base, a large, shallow crystal¬ 
lising dish fitting inside the 
bell-jar and resting on the 
glass plate, and a glass , 
cylinder, 10*5 cm. in diam- 
eter and 20 cm. high, cut 
from a piece of wide tubing, 
standing in the crystallising 
dish. This cylinder serves 
as a support for the electrical 
heating element of ordinary 
type, consisting qf a heated 
iron plate; the top of the 
cylinder is loosely ground 
into the enamel on the 
bottom of the plate. The 
wires carrying the current 
enter through the bottom 
as shown, holes being bored 
in the crystallising dish, 
through which the rubber 
stoppers insulating the wires are inserted. It is best to have the wires in two 
parts, with connectors near the top to facilitate the removal of the heating element. 
The substance is contained in a Sat-bottomed platinum dish or crystallising dish 
resting directly on the hot plate, and a deep crystallising dish with a hole cut out 
to receive the platinum dish is inverted over the hot plate to prevent the sublimed 
substance coming in contact with the iron. Most of the sublimed substance drops 
into the crystallising dish at the bottom, and the material comes in contact with 
nothing bnt glass and platinum. J. F. B. 

REPORTS. 

Investigations of Explosives used in Coal-Mines. C. Hall, W. 0. 
Spelling, £L P« Howell, <5. A. Burrell, C. E. Munroe. {Bulletin 15, Bureau of 
Mine*. WaihingUm) 191 2.)—Numerous explosions of fire-damp in American coal¬ 
mines led to the foundation, in 1908, of the Pittsburgh testing station, where ex¬ 
plosives could be examined, particularly for their behaviour in fiery mines. This 
volume contains; An introduction; a chapter on the nature of explosives; a simple 
treatment of thermochemistry, intended to enable manufacturers to control the 
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explosion temperature—which is one of the factors of safety—of their products; 
remaps on the characteristics of the natural gas used in the testing gallery; and 
an account of the testing equipment of the station and modes of using it. This 
.includes the ballistic pendulum, the gallery for gas, and coal-dust and gas; Mettegang 
recorder for determining rate of detonation ; apparatus for determining photo¬ 
graphically the flame length of explosives; apparatus for finding the length of air- 
gap over which explosion is communicated from one cartridge to another; impact 
machine, for sensitiveness; .Bichel closed vessel, for explosion pressure and com¬ 
position of explosive gases; calorimeter; and Trunzl lead block, for power. Results 
of tests on dynamites classed (by the Pittsburgh station) as “permissible” and 
black blasting powder are given; those on four samples of foreign “ permitted ” 
explosives show that the natural gas is more sensitive than the foreign pit gas used 
in test galleries, and would require dilution with air to give comparable results. 

O. E. M. 

Investigations of Fuse and Miners’ Squibs, C. Hall and S. P. Howell. 

(Technical Paper 7, Bureau of Mines . Washington , 1912.)—Five classes of fuse are 
tised in the United States, distinguished by their varying resistance to moisture. A 
standard rate of burning for all fuse should be established. Six samples were 
examined for nature of covering, quantity of powder per foot, size of grain and com¬ 
position of powder, and two for gaseous products of combustion. An improved 
sample with a wrapper treated with silicate of soda, and containing 063 grm. of 
powder per foot, gave only one-third as much gas as an untreated fuse with 
1-08 grins, per foot; it gave much less sulphuretted hydrogen and carbon monoxide 
—an important feature in confined spaces. A fuse containing 0*63 grm. per foot 
ignited black blasting powder with certainty, and was safe in gas mixtures. The 
safety in gas mixtures increased with diminishing size of powder core. A fuse 
suitable for use in fiery mines should have a uniform core, an envelope strong enough 
to prevent bursting, pliable, and waterproof, a safe and certain means of ignition, a 
certain action, and a uniform rate of burning. Miners’ squibs are excluded from use 
in fiery mines on account of their spit. 0. E. M. 
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BE VIEWS. 

Church’s Laboratory Guide. Be vised by Edward Kinoh. 9th Edition, Gurney 
and Jackson. London. Price 6s. 6d. net. 

The demand for a new edition of this well-known work, five years after publication 
of the eighth, bears testimony to its popularity among those for whom it is written. 
The division into three parts, dealing with Chemical Manipulation, Qualitative 
Analysis, and Quantitative Analysis, respectively, is maintained, and is to be highly 
commended, the exercises comprised in the first part being so selected as to encourage 
the student, early in his course, to realise that the pursuit of chemistry will assist 
him to a better understanding of agricultural products and processes. The section 
which gives individuality to the book and which calls for most praise is that devoted 
to Quantitative Analysis, as it contains much information to which an elementary 
student has not ready access, and d eals in a comprehensive manner with manures, 
soils, waters, and foods. 

It is to be regretted, however, that an otherwise useful manual should be marred 
by some obvious blemishes ol style mid treatment. The violent fluctuations in mood 
and tense throughout the opening pages of Part L set a poor example for the student 
to follow in his own notes. The expression to " syringe out ” a solid from one vessel 
to another is so unfamiliar that one automatically searches for a syringe in the list 
of apparatus required for the experiment. Such barbarities as “ arseniosum, 

** arsenicum,” u antimoniosum ** and “ sE&nnicum,” jostling copper without a word of 
explanation, can only mystify a beginner, whilst the unvarnished empiricism of the 
<£ sugar test ” is deplorable. Although the “ sugar test ” is used on pp. 53. 54, 55, 59, 
292,295, and 301, instructions for its preparation being given on p. 86, the name 
Fehling is first encountered in small print on p. 303, and the only index reference 
to Fehling’s solution is p. 86, where the name does not occur, and its connection 
with the M sugar test" is consequently lost M. 0. Forster. 

Humus by Gbaibsrs V^^tales Comestibles. Par G. Halfhen. Librairie 
Polytechnique Gh. B4ranger. Paris et Liege. 1912. Price 8s. net. 

Concerning this book (which forms one of a series of practical manuals of 
chemical analysis published under the direction of M.M. Bordas and Boux) one can 
have no thin g to add bnt praise, and, iu fact,'the expectations raised by the name of 
such a well-known investigator as Halphen are fully realised. 

Ostensibly the book deals with seven vegetable oils which are most com¬ 
monly met with—namely, olive, arachis, cotton, poppy-seed, walnut, sesame, 
and oocoanut oils—bnt, on account of the minute details of the various possible 
adulterants of these oils, a very wide field dealing with the characteristics and 
properties of many other oils is covered. The method of treatment of the subject, 
and particularly the details of official methods, are different in many ways to those 



REVIEWS 


293 


\ 

with ■yhich the English analyst is likely to be familiar; but this is only to be expected 

t>cpk written particularly for those engaged in the subject as it presents itself in 
the country of publication. In spite of this, the work is full of suggestions to the 
analyst, and there are a number of methods detailed and discussed to which many 
will be qiite strangers. 

One 6f the leading features of the book is the stress laid by the author on the 
use of colour tests in the detection of adulteration, and he defends himself both 
ably and convincingly against the attacks which have often been made upon his 
position. 

The only possible exception that can be taken to the manner of treatment is, 
after all, an exception which really redounds to the credit and knowledge of the 
author, and that is to the somewhat full treatment of the various subjects which 
might possibly leave the casual investigator in a rather undecided state of mind, but 
which to the expert will be a source of advantage and assistance. This is exemplified 
by the fact that, out of about 450 pages, nearly 230 are taken up with the discussion 
\ &ud description of the method of determination of the various constants, etc. The 
wok requires close reading, as in quite an incidental manner most useful hints with 
Ward to technical manipulation, such as, in particular, the method given for incinera¬ 
ting fats, on p. 38, and for the estimation of total foreign matter, on p. 34, and 
many others are inserted, and the author has again brought to the front and 
supported with all the weight of his authority several useful tests which have, on. 
account of adverse criticism, been allowed to lapse into an obscurity which was 
certainly not deserved. 

Though the work abounds in tables of figures, it is extremely free from manifest 
errors, and, in fact, the only one which has been noticed of sufficient seriousness to 
lead the analyst astray is the transposition of the words “ cholesterine ,J and 
“ phytosterine ” throughout an entire section on p. 221. 

The author has also included a useful and sensible section on the production of 
rancidity. 

The last section of the hook contains an appendix dealing with the regulations 
in force in the different countries, together with copies of the various circulars issued 
to the official chemists by the French Minister of Agriculture, as well as some defini¬ 
tions of oils as set forth in the findings of the First International Congress for the 
Suppression of Adulteration, Geneva, 1908. 

In conclusion, it may be said that this book is well worthy of the attention of. 
those engaged in the examination of edible oils and fats. 

E. Richards Bolton - . 



294 


XEW BOOKS 


NEW BOOKS. 

Chemical Works ; Their Design and Equipment. By S: S. Dyson ard S. S. 
Clarkson. London ; Scott, Greenwood and Son. 1912. Price 21s, net. 
Octavo volume, containing 204 pages of subject matter, with 80 illustrations 
and 9 plates, and an alphabetical index. The text is classified under the following 
heads: I. Choice of Site. II. Materials used in Construction. IIL Hrsi Prmcip es 
in Laying Oat of Works. IV. The Power-House. V. Sulphuric Acid Plant. 
VI. Hydrochloric Acid Plant VII. Nitric Acid Plant. VIII. No&es on High 
Explosives Plant. IX. Sulphate of Ammonia Plant. X. Artificial Manure Plant 
XI. General Plant. Appendixes: I. The Chemical Engineer. II. The Saw-Mill 
and Box-making Department. III. The Alkali, etc., Works Regulation Aet^ 
IV. ** Welfare Work ” or ** Prosperity Sharing.” 

Qualitative Organic Analysis, By E. B. Thole. London: Methuen and Co. 
1912, Price Is. fid. net 

The contents comprise—I. Common Operations in Practical Organic Chemistry. 
II. Determination of Melting and Boiling Points. III. Preliminary Tests. IV. Identi¬ 
fication of Aliphatic Compounds. V. Identification of Carbocyclic and HeterocycKe 
Compounds. YL Separation and Identification of Mixtures. Appendixes. Index. 


INSTITUTE OF CHEMISTRY. 

PASS LIST: APRIL EXAMINATIONS, 1912. 

Of fifteen candidates who presented themselves for the Intermediate Examination, 
six passed: L. M. dark, A. L. Davidson, E. C. Guthrie, B.A. (Cantab.), J. T. Janson, 
B.Se, (Load.), T. S. Jones, B.Se. (Loud), and D. A, Legg. Of twenty-five candi¬ 
dates who presented themselves for the Final Examination, fifteen passed. In the 
branch of Mineral Chemistry; A. M. Bailey, EL W. Gill, B.Sc. (Lond.), D. McDonald, 
B.Se. (Lond,), A. EL Maude, and 0. B. Dobson; in the branch of Physical Chemistry: 
F, W. Atack, B.Se. Tech. (Mane.); in the branch of Organic Chemistry: G. McL. 
Carruthers, B. B. Croad, J. B. Douglas, A.B.G.Sc.1., A. J. Hale, B.Sc. (Lond.), 

D. Hamilton, J. Porter, and A. Bayner, B.Se. (Lond.); in the branch of the 
Chemistry of Food and Drugs, and of Water: L. E. Campbell, B.Sc. (Lond.), and 

E. Hill, AR.C.Sc. (Lond.). 
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THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 

The monthly meeting of the Society was held on Wednesday evening, June 5, in the 
Chemical Society’s Booms, Burlington House. The President, Mr. L. Archbutt, F.I.C., 
occupied the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 
Certificates of proposal for election to membership in favour of Messrs. S. W. 
Collins, B.Sc., F.I.C., and C. B. Lessner, were read for the second time. 

Messrs. H. T. Granfield, E, G. Jones, M.Sc., F.I.C., and W. H. Roberts, M.Sc., 
F.I.G., were elected members of the Society. 

The following papers were read: “The Composition of Milk,” by H. Droop 
Bicbmond, F.I.C.; u The Estimation of Dirt in Mi&,” .by W. Foulkes Lowe, A.B.S.M., 
F.LC.; “On the Application of Adsorption to the Detection and Separation of 
Certain Dyes,” by A Chasten Chapman, F.I.C., and Alfred Siebold, F.I.C.; “ A New 
Method for the Detection and Estimation of Small Quantities of Nitrous Acid,” by 
E. Holl Miller; “ A Further Note on the Use of Methylene Blue as an Indicator in 
lodimetric Titrations,” by Frank Sturdy Sinnatt; and “ The Estimation of Nitric 
and Nitrous Acids in Acetic Acid Solution—The Stability of Nitric Acid in Acetic 
Acid Solution,” by Kennedy J. P. Orton, M.A, PhD., F.I.C. 


^ ^ 

THE CONSTITUENTS OF OIL OF SAVIN. 

By J. WATSON AGNEW F.I.C., and EOBIN B. CBOAD. 


{Bead at the Meeting , May 1,1912.) 

Sevehad samples of oil of savin have been analysed with the object of obtaining 
pure sabinene, and the following paper is an account of the method used to obtain 
the terpane, with a description of the various fractions obtained from a pure 
specimen of oil of savin.* w m 

The oil was first of all hydrolysed by boiling under a reflux* condense? 

* This oil was obtained from Schimmel, who guaranteed it to be a genuine & 

The sample contained very little pinene, but other samples which we 
evidently been mixed with oil of turpentine, as the amount of pinene was 1 ^ 

■was correspondingly low. ' iiUUHWMM 
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AGNEW AND CROAD : 


alcoholic potash for a week, the amount of caustic potash used being the theoretical 
quantity required to hydrolyse sabinoi acetate (on the assumption that this ester were 
the sole constituent of the oil), since smaller quantities of potash always leave a large 
quantity of ester unhydrolysed. When the hydrolysis was finished, carbon dioxide was 
passed through the liquid until saturated. The solution was then filtered, and the filtrate 
distilled in a current of steam, the oily distillate separated and dried over anhydrous 
sodium sulphate. The dry oil was then fractionally distilled, using a six-bulb fraction¬ 
ating column. The flasks for each fraction should be closed, since the oil rapidly 
absorbs moisture from the air, and this interferes with the subsequent refractionation. 

The oil was fractionated according to the following scheme : 


Products of hydrolysis of savin oil. 


1.1 

n.| 


III. J 

opto 170° C. 

170°-20 

0*0. 

200°-220° 0. 


La 1.6 H7a } II. b It c UTi III. b \ 

up to i«0° a 162*466° 0. 166°'-175° 0. 175°-185° C. 185*407° 0. SOT^lf C. 

Each of these fractions was then separately redistilled at a slow rate. 4 H ; i 

Description op Functions obtained. 

m 

La, In most of the samples examined this fraction was large in comparison to 
I, b , though in one case the amount of X b was very large, whilst I. a was an 
exceedingly small fraction. This fraction was undoubtedly pinene, since on oxidation 
with mercuric aeetate solution, a mixture of sobrerol and 8-hydroxycarvotanacefcone 
was obtained. The presence of these two oxidation products of pinene was confirmed 
by the formation from the original sobrerol (m.-pt. 131° C.), of sobrerol dibromide 
(m.-pt. 1315432° C.), and pinol dibromide (m.-pt. 94° C.). The sobrerol dibromide 
was analysed with the following result: 

' Br calculated for sobrerol dibromide = 48*48 per cent. 

Br found .. = 48*27 „ 

The semicarba^one of the hydroxyketone was also prepared, and was found to melt 
at 175° €L This agrees with what already has been published (Henderson and 
Agnew, J. Ckem, Sdfg., 1908, 95, 289), and the yields from pure pinene and from this 
fraction are comparable. 

I. b. As already stated, this fraction was only obtained in large quantity in the 
case -of one sample, and consisted of the terpene sabinene. That this fraction is 
sabinene was shown by shaking a small quantity with dilute sulphuric acid for 
about two weeks, when a terpin (m.-pi 137° C.) and a terpineol (b.-pt. 209-212° G.) were 
isolated from the solution (Wallaeh, Ber ,, 1907, 40, 686). As these were obtained 
pure it Is practically certain that no pinene was present, or crystals of a terpin 
hydrate (m.-pt. 120° C.) would have separated out. This was further confirmed by 
preparing the nitrosochloride according to the method used for pinene nitrosochloride 
(WaJlach, Annalen, 1889,253, 250), the only resulting product being a sticky, green 
cal, with no trace of the solid pinene nitrosochloride. The formation of this green 
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oil is in accordance with the observations of some other workers. The constants of 
the pure sabinene were as follows : b.-pt. 162° to 166° (chiefly 164° 0.); sp. gr. 20° 0. = 
0*8468; [a]j> 150 d = — 42*5. 

It will be noticed that the oil was laevo-rotatory, which is contrary to the 
published results of other workers, who have only noted the dextro form. Semmler 
(Ber., 1900, 33, 1464) records a rotation + 63°, and Wallaeh (Ber., 1907, 40, 587) a 
rotation of +67*5° [a] D = 80*17. The sp. gr. is also somewhat higher than the figures 
usually given (Wallaeh = *8420, and Semmler = *840). 

These two fractions, I. a and I. b, can be tested by adding 2 to 3 e.a to a saturated 
solution of mercuric acetate in a Nessler tube. In the case of sabinene, oxidation 
commences at once, and there is a large precipitate of mercurous acetate at the end 
of fifteen minutes. In the case of pinene there is no oxidation until at least one 
hour has elapsed. 

II. a. On careful refractionation this portion splits up into two fractions with the 
same boiling-points and properties as I. b and II. b. 

II. b. This fraction, according to Fromm (. Ber 1898, 31, 2025), consists of 
terpinene, and this was confirmed by the ready formation of the nitrosite (m.-pt. 
155° to 157° G.) in good quantity (Wallaeh, Annalm, 1887, 239, 36). 

II. c. This fraction was redistilled, and the lower and higher fractions were 
added to II. b and III. a respectively. 

III, d. This fraction consisted of the alcohol sabinol, the constants of which were 
found to be as follows: b.-pt. 208° to 209° 0.; sp. gr. 15° 0. 0*9391; [a] 

-f 17*04. The rotation of this sabinol is much higher than any we have observed in 
published results. 

III. 5. The residue from this fractionation consists chiefiy of unhydrolysed esters. 

The solution left in the flask after the original steam distillation contained the 
potassium salts of the acids, originally present in the esters. This solution was 
extracted with ether to remove resin and then evaporated down to dryness. The 
purified potassium salts thus obtained were acidified with dilute sulphuric acid and 
extracted with ether. The residue, after evaporating off the ether, was found to be 
a mixture of formic and acetic acids, with a small quantity of another acid, which 
melted at 85° O. This acid is saturated and is colourless when first isolated, but 
turns brown in the air. The presence of formic and acetic acids in oil of savin has 
been already noted, and the quantity of this third acid was too small to permit 
of our fully identifying it. The following is a table showing the percentage yields.; 


1 . Besin from steam distillation . 

2. First runnings 150° to 160° G. 

3. Sabinene 162° to 166° C. ... 

4. Terpinene fraction 175° to 185° 0. 

5. Sabinol 208° to 209° G.. 

6 . Besidue 210° C. upwards ... .. 

7. Acids—calculated from amount of sabinol 

The percentage of resin is high owing to the difficulty 
water. According to Semmler (Ber., 1900, 33, 
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sabinene was obtained by fractionating the crude oil. Altogether we have examined 
about 15 lbs. of oil of savin in different samples, and the above results are those of 
the best sample, which gives 16 per cent. In some cases the amount of sabinene was 
exceedingly low, and the amount of pinene correspondingly high. 

In conclusion we desire to express our thanks to Professor G. G. Henderson for 
the interest he has shown in this work and for many valuable suggestions. 

Department op Chemistry, 

Boyal Technical College, Glasgow. 

Discussion. 

Mr. EL E. Bubgess said that he had examined a large number of samples of 
savin oil, and had never found any fraction that was not dextro-rotatory. It would 
seem that the sample worked upon by the authors must have been either inactive or 
icBvo-rotatory, and therefore, as far as his experience went, abnormal 

Mr. Baymond Boss suggested that the authors might with advantage add to 
their communication the refractive indices of the various fractions. For the 
determination of the optical activity a considerable quantity of material was required^ 
and the refractive index—which, as well as the boiling-point, could be deters*feieSf 
with a few drops—would be more useful in actual practice, where the quantity of 
material available was often very small. 

I9L Jh£fe 

p V xjr 

THE COMPOSITION OF MILK. 

By H. DBOOP BICHMOND, P.I.C. . 

(Bead a% the Meeting, June 5,1912.) 

Tub present oommanication deals with the results obtained during 1911 in the 
Aylesbury Dairy Company's Laboratory. 

In Table I. the mean composition of 19,997 samples of milk as received from the 
farms is given. This series is selected, as it contains the largest number of samples, 
and is therefore the most nearly representative; the morning and evening milks 
are averaged separately. So far as the mean composition is concerned, it is con¬ 
firmed by four other series, consisting of 11,269, 1,472, 2,908, and 1,836 samples 
respectively. 

The average percentage of fat (3-71) is slightly below that found last year, 
and this was principally due to a falling off in the last months of the year. As is 
almost universally found, the lowest percentages of fat occurred in May and June 
and the highest in October and November. The evening milk is practically always 
richer than the morning milk, but the average difference found (0-30 per cent.) is 
slightly less than usual, and the slightly smaller amount of fat found in 1911 is due 
to that in the evening milk being less. 
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Table L 

Average Composition of Milk during 1911. 


Morning Milk. j Evening Milk, ; Mean. 


Month. 

Sp. Gr. 

Total 

Solids. 

Fat 

Solids- 

not- 

Fat 

Sp. Gr. 

Total 

Solids. 

Fat. 

Solids- 

not- 

Fat. 

Sp. Gr. 

Total 

Solids. 

Fat 

Solids- 

not- 

Fat 

January 

1*0323 

% 

12-64 

% 

3-68 

% 

8-96 

1*0321 

% 

12*86 

% 

3-91 

% 

8-95 

1-0322 

% 

12-75 

% 

3-80 

% 

8-95 

February 

1*0325 

12*55 

3-57 

8*98 

1*0322 

12-79 

3*83 

8*96 

1*0324 

12-67 

3*70 

8-97 

March 

1*0324 

12*41 

3*49 

8-92 

1*0321 

12*66 

3*76 

8-90 

1*0322 

12*53 

3*62 

8-91 

April. 

May . 

1*0321 

12*31 

3*48 

8*83 

1*0318 

12*59 

3-77 

8-82 

1*0319 

12*45 

3*62 

8*83 

1*0323 

12*12 

3*26 

8* 86 

1-0319 

12*51 

3-68 

8*83 

1*0321 

12*32 

3*47 

8*85 

June. 

1*0323 

12*09 

3*24 

8*85 

1*0316 

12*42 

3-64 

8*78 

1*0320 

12*26 

3*44 

8*82 

July ... 

1*0316 

12T7 

! 3*44 

8*73 

j 1*0309 

: 12*35 

3-74 

8*61 

1*0313 

12*26 

3*59 

8*67 

August 

1*0309 

12T3 

I 3*54 

8*59 

1 1*0304 

1 12*42 

3*90 

8*52 

1*0306 

12-27 

3*72 

8*55 

September ... 

1*0311 

12*35 

1 3*69 

8*66 

1 1*0306 

12*68 

4*07 

8*61 

1*0309 

12*51 

3*88 

£*63 

October 

1*0315 

12*52 

3*76 

8*76 

; 1*0312 

1 12*82 

4*07 

8*75 

1*0313 

12*67 

3*91 

8*76 

November ... 

1*0316 

12*65 

! 3*83 

8*82 

! 1*0314 

| 12*85 

4*05 

8*80 

1*0315 

12*75 

8*94 

8*81 

December 

1*0318 

12*54 

I 3*72 

i 

8*82 

i 1*0315 

| 12*69 

3*88 

8*81 

1*0317 

12*61 

3*80 

8*81 

Average 

1*0319 j 

12*37 

1 3*56 

8*81 

i 

! 1*0315 

J 

! ■ 

! 32*64 

f 

3-86 

8*78 

1*0317 

12*51 

3-71 

8*80 


In continuation of the tables given in former years, I give the percentages of 
the morning milks falling below 3 per cent, in April, May, and June. 


Table II. 

Month, 2*9 to 3*0. 2*8 to 2*9. 2*7 to 2*8. Below 2*7. 

April . 0*8 0*2 0*2 — 

May . 4*0 2*1 0*5 0*2 

June ... ... 5*5 0*5 0*5 0*2 

In the evening and morning milks during the other months of the year samples 
containing less than 3 per cent, of fat were practically absent. 

The year 1911 was remarkable for tbe prolonged drought during the summer 
months, and not only was the quantity of milk infiuenced by the deficient herbage, 
but also the quality. It is usual to find that the solids-not-fat are lower in July, 
August, and September than during the other months, but during 1911 a greater 
deficiency than usual was observed. 

The table below shows the percentages of the milks falling between the per¬ 
centages of solids-not-fat given for these three months: 

Table III. 


Month. 8*4 to 8*5. 8*3 to 8*4. 8*2 to 8*3. Below 8*2. Total. 4 : 

July ... ... 6*5 1*1 0*2 0*1 

August ... 19*9 6*5 0*4 0*2 ' <: .W+iiLUM 

. September , ... 10*4 , 2*6 0*1 0T lS*4^*|p|-j| 

During the other months of the year very few samples fell i 

In order to see to what constituent of the solids-no^-fat jtHq 
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the following, table has been prepared. This gives the mean percentages of solids- 
not-fat, the mean percentage of proteins determined from the aldehyde fipre, the 
percentage of ash determined directly, and the percentage of milk-sugar by difference. 
Although the number of protein and ash determinations is very much smaller than 
that of the solids-not-fat, the average figure is probably sufficiently close to the true 
value to render a comparison possible. 


Table 17. 


Month. 

Solids-not-Fat 

Milk-Sugar. 

Proteins. 

Ash. 

January ... 

S-95 

4-62 

3-57 

0-76 

February ... 

8-97 

4-70 

3-52 

0-75 

March 

8-91 

4-72 

3-45 

0-74 

April 

8-83 

4-66 

3-42 

0-75 

May 

8-85 

4-64 

3-47 

0-74 

June 

8-82 

4-68 

3-42 

0-74 

July 

8-67 

4-69 

3-23 

0-75 

August ... 

8-55 

4-59 

3-25 

0*71 

September 

8-63 

4-63 

3-26 

0-74 

October ... 

8-76 

4-63 

3-38 

0-75 

November 

... 8-81 

4-63 

3*42 

0-76 

December 

... 8-81 

4-56 

3-50 

075 


It is seen from the above figures that the deficiency in solids-not-fat during July, 
August, aid September is due principally to a deficiency in proteins, and this is 
shown m the accompanying eurva 



In conclusion, I wish to express my indebtedness to Mr. H. C. Huish, to whom 
the bulk of the above figures are due. 
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Discussion. 


Mr. B. Boss asked whether Mr. Richmond found the proportions of 13 : 9 : 2 for 
milk sugar, proteins, and ash respectively, still to hold good for normal milk. In the 
case of several recent samples taken under the Sale of Food and Drugs Act, he 
(Mr. Boss) had found deficiency in non-fatty solids to be due to deficiency in milk 
sugar, and he had accordingly reported the samples to be not adulterated, but 
abnormal. He should like to know what were the intervals between the times of 
milking. 

Dr. Voelceer expressed some surprise that, in an exceptionally dry year like 
1911, the quality of the milk was lower, and not higher, than in the previous year. 
He referred incidentally to the unreliability of the results shown by cows when 
milked in the showyard for purposes of competition, instancing a recent case, which 
had been commented upon in the Press, in which a Jersey cow, under such conditions, 
had yielded milk containing only 2*75 per cent, of fat. From subsequent inquiries it 
appeared that the cow in question was of an unusually nervous temperament, and 
that the poorness of her milk on that particular occasion was due entirely to nervous 
disturbance caused by the strange conditions. He instanced this as showing how 
much better it was to rely upon such statistics as Mr. Biehmond had put forward, 
than on “ showy ard” results. 

Mr. C. Bevis said that the results of his own analyses during 1911 were similar 
to those obtained by Mr. Biehmond, but he was not quite satisfied that an average 
of the results of such analyses exactly represented the state of the ease. Some three 
or four years ago he had abandoned the calculation of such averages, and, instead, 
had adopted the plan of analysing samples drawn at intervals as the milk was being 
measured out from the mixing vessel, through which would pass some 4,000 gallons 
twice a day. In this way one eliminated such errors as would be incidental to 
calculations based on separate samples from about 250 different farmers which this 
represented. During the two months in question, the non-fatty solids in this 
quantity of milk were below 8*45 in eleven cases, being in one case as low as 8*34. 
He had never before met with such low figures in mixed milk, and he thought that 
Mr. Biehmond had not laid sufficient stress on the profound effect of last year’s 
drought. The effect of the drought was felt for some months, and the slightly lower 
average percentage of fat found in 1911 was no doubt attributable to the almost 
entire failure of proper feeding-stuffs towards the end of the year. 

Mr A. E. Parses asked whether Mr. Biehmond considered it to be possible, by 
determining the percentages of milk sugar and proteins, to ascertain whether a 
sample had been artificially prepared with milk powder, or was a mixture of fresh 
milk and this product During last year's drought a considerable quantity of milk « 
had been made up in this way, and he believed that in some districts the practice was 


still going on. 

Mr, L. M. Nash said that, in a large butter factory, it was found 
quantity of milk required for the m ak i n g of a given quantity of tatterfwt 
exactly the same in 1911 as in 1910, while in a casein fa^ory-it 
the percentage of casein obtained from the milk during lt||j * * 1g 




302 


RICHMOND : THE COMPOSITION OE MILK 


Mr. J. Evans asked whether any of Mr. Richmond’s samples came from the 
North of England. 

Mr. J. Conn ah said that he had been under the impression that the contracts 
under which farmers supplied the large dairy companies included a stipulation that 
the milk should not be below a certain minimum standard of composition, any milk 
below that standard being rejected. He should like to hear whether Mr. Richmond’s 
averages included such rejected samples or not. 

Mr. Richmond, in reply, said that the proportions of 13 : 9 : 2 for milk sugar, 
proteins, and ash (which were originally laid down by Dr. Yieth) still held good. 
This was, indeed, according to his experience, the closest approximation , to the 
average that could be obtained in round figures, and he was still strongly of opinion 
that any wide departure from the proportions of 13 ; 9; 2 indicate# that the milk was 
abnormal. As to the times of milking, these varied considerably in different districts, 
and were, practically speaking, determined fey the train service. On going into this 
question some little time ago, he had found that on the average there was an interval 
of 13-2 hours from the evening milking to the morning milking, and of 10*8 hours 
from the morning milking to the evening milking. He did not quite understand why. 
Dr. Yoeleker expected the quality of the milk to be higher in a dry season^ 
was because of the smaller yield. When the quantity was cheeked by such a cause 
as a fall in temperature, the resulting decrease in the total metabolic change would 
not be accompanied by a corresponding decrease in the fat metabolism, and 
consequently the proportion of fat in the milk would be greater; but when the 
decrease in quantity was due to a decrease in the total amount of actual nourishment, 
one would expect a failing off in quality as well. He entirely agreed with Dr. Yoeleker 
that results obtained at shows could not be regarded as representing the normal 
composition of milk. It was a very good plan to take average samples from large 
quantities of milk. He had followed it himself, and his experience had been similar 
to that of Mr. Revis, though the quantities sampled were not so large as in Mr. Re vis’s 
case. The question raised by Mr, Parkes was a very difficult one, more especially 
when the sample consisted only parMally of milk made up with milk powder. At 
present he did not see how it was to be solved. The most northerly district 
represented among the samples was Gheshira With regard to Mr. Connah’s remarks, 
the practice was to name in the contract a certain standard of composition, to which 
the farmer was expected to conform as nearly as possible. As, however, the farmer 
had no real control over the percentages of fat and of non-fatty solids yielded by the 
cows, milk falling below the contract standard would not necessarily be rejected, 
unless the deficiency was very serious, and even then the milk that was rejected 
would be used for making cream, and toe samples would be included in the average 
unless there was evidence of adulteration. As far as the non-fatty solids were 
concerned, very low percentages would of course be rejected, but not percentages 
between, say, 80 and 8*5, unless further examination indicated the presence of added 
water. Low percentages of fat would not lead to rejection unless there was some 
evidence—such, for example, as toe arrival of the chum unsealed, with a deficiency 
in toe quantity of milk—to show that cream had been removed. 
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THE DETERMINATION OF NITRIC AND NITRODS ACIDS IN ACETIC 
ACID SOLUTION. THE STABILITY OF NITRIC ACID IN 
ACETIC ACID SOLUTION. 

By KENNEDY J. P. OETON, M.A., P&D. f F.I.C., and WILLIAM HEEBEET 

GRAY. 

Although numerous papers on the determination of nitric and nitrous acids and their 
salts have been published, the determination of these acids in acetic acid solution has 
not been investigated. The inquiry arose from the need of knowing, for the purpose 
of experiments on the nitration of aromatic compounds, whether nitric acid was 
reduced by acetic acid. For these experiments very dilute solutions—not greater 
than 1 per cent.—of nitric acid were required. This fact was the objection to the 
use of the Kjeldahl- Gunning-Jodlbauer method, which would be applicable to more 
concentrated solutions. For example, it was used with success by Pictet and 
Khotinsky (Bar., 1910, 40, 1163) in the analysis of acetyl nitrate. 

The method here described is based on the fact that all the nitric acid in acetic 
acid solution is retained as potassium nitrate if the solution is evaporated to dryness 
on the water-bath with a slight excess of potassium earboaate; any nitrous acid is 
destroyed under this treatment. The potassium nitrate, which is mixed with some 
acetate, is determined by the Lunge process. The nitrous acid can be best deter¬ 
mined by Raschig’s permanganate method (. Bar 1905, 35, 3911). Nitric acid is 
remarkably stable in acetic acid solution, and can be kept of constant concentration 
for many weeks. If nitrous acid (oxides of nitrogen) is present, the major part is 
gradually oxidised to nitric acid, the solution becoming nearly colourless. Solutions 
in 50 per cent, acetic acid showed similar behaviour. Reduction of the nitric acid 
does not occur even after prolonged exposure to diffused light, but any colour due to 
oxides of nitrogen originally present gradually fades, the concentration of the nitric 
acid'somewhat increasing. This remarkable behaviour will be further investigated. 

Determination of Niteous Acid in Acetic Acid Solution. 

All the well-known methods of analysis were tested. The problem resolved 
itself into ascertaining which of these eould be used in a medium containing about 
10 per cent, acetic acid, as that was practically the maximum dilution attainable in 
any but the permanganate method on diluting the original glacial acetic acid 
medium. Further, the method should be accurate in the presence of the relatively 
very large excess of nitric acid. 

(a) The tintometric method with wa-phenylenediamine failed completely. Com¬ 

pared with aqueous solutions of nitrite, solutions in dilute acetic acid (5 to 40 per 
cent.) showed paler tints. The discrepancy is progressively greater as the proportion 
of acetic acid is increased. It should be noted that the mere addition of acetic add 
after diazotis&tion does not in itself affect the tint. ■ f ? 

(b) The Dunsfcan-Dymond method. In the presence of small quantities 
acid (5 to 10 per cent.) this method gives higti results. Moreover,!** 

solutions which we required, the manipulative difficulties are '|| |ffTITH, 
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(c) The method devised by Maderna and Coffetfci (Gazetta, 1907, 37, 595), 
which, is based on the reduction in a Lunge nitrometer of nitrous acid to nitric 
oxide by potassium ferrocyanide and citric or acetic acid—an environment in which 
nitric acid is stable—was found to give excellent results in the analysis of fuming 
nitric acid, which was neutralised before introduction into the nitrometer, with 
slight excess of sodium hydroxide. The solubility of the nitric oxide in the more 
concentrated acetic adds, which were unavoidable in this method, rendered it 
inaccurate. 

(d) In Basehig’s method we found a perfectly satisfactory means of estimating 
minute quantities of nitrous add in aeetie add solution. The following procedure 
was finally adopted: 

A given volume of the acetic add solution, 10 to 30 c.a, was added dxfby drop, 
over a period of four minutes, to a mixture of about 20 c.a of y$ permanganate, 
5*5 c.c. of 10 per cent, sulphuric add and 390 c.c. of water. The pp^manganate 
should be about double that required for the oxidation of the nitrous acid; the 
sulphuric acid is nearly the minimum quantity required for this dilution 1 , ^hitrpfs,, 
acid, when added to the mixture, should not be below a dilution of | 

mixture is allowed to stand for fifteen minutes, and then excess (about 8 4 of i 

a 2-5 per cent, solution) of potassium iodide introduced, and the iodine iterated 
with ^ of thiosulphate. The time of addition of the aeetie add solution could 
be considerably shortened without materially affecting the accuracy, but the fifteen 
minutes' standing is a minimum. The following numbers illustrate the results of 
determinations of nitrous acid in fuming nitric adds: 

■ Percentage of Acetic Acid ia 0.0. of EMnO* used in Grms. of HN0 2 in 100 c.c. 
the Permanganate Mixtztre. oxidising Nitrons Acid. of fuming Nitric Acid, 

5 ... - ... 8*38 . 1*97 

5 .. 8*48 . 1*99 

ID ... ... 8*44 .. 1*98 

10 . 8*50 . 1*99 

Thb Determination of Nitbic Acid m Acetic Acid Solution. 

The procedure we adopted is as follows : To an aliquot part of the acetic acid 
solution, which is placed in a glass dish, covered by a* clock-glass, a slight excess 
(5 to 95 per cent.) of $ potassium carbonate solution is cautiously added. The liquid 
is then evaporated on the water-bath until no odour of acetic acid remains, the clock- 
glass being left on the dish. The slightly moist solid is then transferred by a spatula 
to the cup of a Lunge nitrometer. The spatula is then washed with 0*3 c.c. of 
water into the cup, and the liquid drawn into the tube. Five c.c. of pure concentrated 
sulphuric add (96*6 per cent.) are poured into the glass dish, when the all but negligible 
residue is dissolved, and then introduced into the nitrometer. It was found by trial 
that 4*5 e.c. of the 5 c.c. of the sulphuric acid used reached the nitrometer tube. This 
proportion of water and acid gave a concentration of 93*2 per cent, in the nitrometer. 
In shaking, etc., we followed the directions which Marqueyrol and Florentin 
Analyst, 1911, 36, 243) recommend in their recent critical study of the Lunge 
method. It was found that, after two of the shakings described by these authors. 
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occupying one minute each, the maximum volume of gas was obtained. In calcu¬ 
lating the results, the nitric oxide absorbed by the sulphuric acid, as given by 
Lunge, was allowed for, namely, 0*15 c.c. for 5 c.c. of sulphuric acid. 

This method was tested by blank experiments (a) with potassium nitrate, 
(b) with mixtures of potassium nitrate and nitrite. 

(a) On evaporating pure potassium nitrate with acetic acid on the water-bath, 
no nitric acid was lost, since no acetic acid was recognisable in the residue by any 
of the usyal qualitative tests. The following numbers illustrate the results : 


0.c. of Acetic Acid. KNO $ used. 
5 0*1188 

5 0*1192 

5 01185 


C.c. of NO. 

K5TO a found. 

Percentage Error. 

25-81 

0-1180 

0-7 

25-94 ' 

0-1181 

0-95 

25-84 

0-1175 

0-80 


(b) Mixtures of potassium nitrate and nitrite were evaporated with glacial acetic 
acid. The residue gave no trace of the reactions of nitrous acid. Quantitative 
determinations of the nitrate showed that no nitrite had been oxidised to nitrate. 


O.e. of Acetic Acid. 

Potassium Nitrite as a 
Percentage of Nitrate. 

KNOg used. 

5 

2*5 

0-1160 

5 

2*5 

0-1160 

5 

9*48 

0-1160 


ENO a found. 

Percentage Error. 

0-1147 

1*1 

0-1156 

0*36 

01147 

1*1 


A comparison of determinations of the concentrations of a faming nitric acid 
by direct titration, and by this method, shows that, with these quantities, there is a 
constant error, probably manipulative, of about 0*7 per cent.; the addition of this 
loss would not be unjustifiable. 


The Stability of Nitbic and Nitbous Acids in Agetic Acid Solution. 

Eor testing the stability of nitric and nitrous acids in acetic acid solution, we 
used the purest glacial acetic acid, which is not attacked by chlorine in the dark 
(Orton, Edwards and Xing, <7. Ghem. Soc 1911, 99,1178). 

At first the solutions were carefully preserved in the dark, but, as we found 
later, exposure to diffused light has no perceptible influence. When nitrous acid is 
present, the original colour of the solution fades quickly to a scarcely perceptible 
tint. Concentrations of nitric acid, varying from 1 to 7 per cent., were used. As the 
nitrous acid disappears, the nitric acid increases somewhat in quantity. No reduction 
of the nitric acid was observed in any of the solutions which were prepared. The 
following numbers will illustrate the evidence we obtained: 

1. Glacial Acetic Acid Solutions. — (a) The solution was made up to contain 
7*03 grma HNO s and 0*102 grm. HNO s per 100 c.e.: 


Time after 
making up. 

2 hours 
6 „ 

. 86 . ... 

4 days 

5 7 hours 

7 1 hour 

29 


Grms. of HN0 2 
per 100 c.c. 

0*084 

0*069 

0*048 

0*021 

0*0123 

00026 


Grins, of HNO* per 100 e.e. 
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(5) The solution was made up to contain 1*0164 grms. HN0 3 per 100 c.c.: 

Time after Grms. of HN0 S Grms. of HFO s per 100 c.e. 

making up. per 100 c.c. ^ - - ^ 

7 days — (i.) 1*037 (ii.) 1*042 


2. Fifty per Gent Aqueous Acetic Acid. —The solution was made up to contain 
3*51 grms, HNO* and 0*0557 grm. HN0 2 per 100 c.c.: 

Time after Grms. of HFQ3 Guns, of HF0 3 per 100 c.c, 

making tip. per 100 c.e. ^ -" —-*■-* 

2 hours CKM4 ' — — 

45 „ 0015 — — 

96 „ — (i.) 3*562 (ii.) 3*565 

3. Glacial Acetic Acid Solutions exposed to Light. —The solution was made up 
to contain 2*13 grms. HN0 3 and 0*03 grm. H2TO 2 per 100 e,e.: 

Grms. of HFO* per 100 c.c. 


Time of exposure 
to Sight. 

10 hours 


Grms. of HF0 3 
per 100 c.c. 

0*009 

0*009 


(i) 2*136 (ii.) 2*128 

„ u*uuy — — 

64 „ — (i.) 2-167 (ii.) 2-172 

The solution was made up to contain 702 gras. HNO s said 0-100 gra. HNOj 

Gnns of HNO, per 100 e.e. 


per 100 c. 0 .: 


Time of exposure 
to light 

32 hours 


Grms. of HNO* 
per 100 c.c. 

0*052 


(i.) 7-11 


(ii.) 7-15 


University College or Forth Wales, 
Bangor. 


% 4 " 4 * 4 * 4 ? 
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ANALYSIS OF FOOD AND DRUGS. 

Determination of Iron in (Pharmaeeutieal) Scale Preparations. W. R. 
Pratt (Phono. J 1912, 88, 641-642.)—For the analysis of ferri citros cum quinine, 
ei strychnia and other scale preparations of ferric salts, the author prefers the method 
of the U.S. Pharmacopoeia to that of the British. If alkaloids be present they 
are separated, tire residual liquids evaporated until free from ammonia and then 
diluted. The ferric solution is placed in a stoppered bottle together with hydrochloric 
acid and potassium iodide, heated in a water-bath, and the iodine liberated is 
titrated with thiosulphate. The author has investigated the limits of variation of 
the amount of add, the time of reaction, and the temperature. He found that the 
quantity of hydrochloric add must be at least twice the theoretical q uanti ty, and 
may be increased to ten times the theoretical quantity without error. If a suffident 
quantity of acid be used, the reaction is complete in ten minutes at 40° C., but no 
appreciable error is introduced by increasing the time to thirty minutes. The most 
suitable range of temperatures appears to be from 20° to 60° C., but at lower temper¬ 
atures a longer time is required for the completion of the reaction. J. F. B. 
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Method of Preparing Lecithin Emulsions and the Subsequent Estimation 
of their strength. J. C. Schippers. ( [Biochem . geitsch, 1912, 40, 189-192.)—The 
emulsion may be prepared by dissolving a weighed quantity of lecithin in the least 
possible amount of toluene, and then mixing the solution with a sufficient volume of 
0*9 per cent, sodium chloride solution to give the required concentration. After the 
mixture has been shaken thoroughly, a current of hydrogen is passed through it 
until all the toluene has been removed, the emulsion being then submitted to centri¬ 
fugal action, and filtered through cotton-wool. The following method may be employed 
for checking the strength of the emulsion thus prepared; the method is based on the 
estimation of the amount of oxygen required to oxidise the lecithin. Ten c.c. of the 
emulsion are heated to 90° G. for six hours in a stoppered flask with 10 c.c. 
of a solution consisting of potassium bichromate, 5 grins., 38 per cent, hydro¬ 
chloric acid, 300 c.c., and water, 700 c.e. After cooling, 10 c.c. of a 5 per cent 
potassium iodide solution are added, the mixture is allowed to stand for at 
least two hours, 30 c.c. of water are then added, and the solution is titrated with 
¥ n j thiosulphate solution. A similar titration is made, using 10 c.a of the sodium 
chloride employed in making the emulsion, and the difference in the quantity of 
thiosulphate used in the two titrations is a measure of the lecithin present. Experi¬ 
ments carried out by the author show that 1 c.c. of thiosulphate solution is 
equivalent to 1*12 mgrm, of lecithin. W. P. S. 

Freezing-Point of Milk. J. B. Henderson. (Aus. Assoc . Adv. Sci., 1912,13.) 
—Since the reading of a paper before the Australian Association for the Advance¬ 
ment of Science at its meeting in Brisbane (1909), the determination of the 
freezing-point of all doubtful samples of milk has been continued in the Government 
Chemical Laboratory, Brisbane. 

The added water indicated by the freezing-point is on the average well above 
that calculated from the 8*5 per cent, solids-not-fat standard, and still further 
emphasises the fact that the 8*5 per cent, solids-not-fat legal minimum standard is 
by no means too high. 

During the year 1909 every milk sample containi n g less than 8*5 per cent, of 
solids-not-fat was found by the determination of the freezing-point to have been 
watered, and last year the same result was obtained,' except in the two following 
cases:— 



(a) August 19, 

1910 
(4 cows). 

(6) September 16, 

1910 
(? Cows). 

Total solids 

Fat 

Solids-not-fat ... 

Ash 

Nitrogen 

Freezing-point 

. 

11’62 per cent, 

4-GO „ 

7-62 „ 

0-64 „ 

0-487 * 

-Q-5WC. u ' m u 

11*6 per cent. j 

3-3.' ;7|f 

' '8’3-vM^|f 
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But for the determination of the freezing-point there is little doubt that both of 
these samples would have been adjudged watered. As it was, the freezing-point 
showed them to be genuine, and the dairymen were warned to raise the quality of 
the milk to at least the legal minimum by better attention to their herds. 

The determination of the freezing-point is useful in distinguishing between 
naturally poor milks and watered milks, and the author hopes that its use will soon 
lead to the prosecution of those who add water to a naturally rich milk, but do not 
add sufficient water to bring the m i lk below the legal minimum standards. The 
average composition of the milk of one herd in Brisbane, the result being the mean of 
104 samples, is—Fat 4*5 per cent, and solids-not-fat 9*2 per cent. Such a milk 
could have 7*5 per cent, of water added, and yet pass the ordinary 3 per cent, fat 
and 8*5 per cent, solids-not-fat standard. The determination of the freezing-point 
would, of course, at once show the addition of water. 

Estimation of Iron in Milk. F. E. Nottbohm and W» Weisswange. 
(Ztiisch. Untersuch. Nakr . Genussm 1912, 23, 514-523.)—The small quantities of 
iron which occur in milk cannot be estimated satisfactorily by means of 1 

or volumetric methods, and experiments carried out by the author show that the ] 
colorimetric method with thiocyanate yields incorrect results owing to the interfering 
influence of the phosphates and other constituents of the milk ash. It is therefore 
recommended that the iron be separated by means of “ eupferron ” (cf. Analyst 
1910, 35, 327 ; 1911, 36, 175), and then estimated colorimetrically with thiocyanate. 
One hundred c-c. of the milk are evaporated, ignited, and the white ash evaporated 
twice to dryness with hydrochloric acid free from iron. The residue is then 
dissolved in about 40 e.c. of | hydrochloric acid, the solution is transferred to a flask, 
and oxidised with nitric add. After cooling, the solution is rinsed into a separating 
funnel, 2 ex* of a 5 per cent. “ eupferron *’ solution are added, and, after the lapse of 
fifteen minutes the mixture is shaken with 25 c.c. of chloroform. The chloroform 
layer is now separated, evaporated to dryness, and the residue ignited; the iron 
oxide in this ash is dissolved in hydrochloric acid, the solution is oxidised with nitric 
acid, then evaporated twice with hydrochloric acid, and the iron estimated colori- 
metrically as thiocyanate. Experimental proof is given that the method is trust¬ 
worthy. W, P. S. 

Estimation of Morphine in Opiates. E. Anneler. (Arch. Pharm 1912, 
250, 186-198.)—Details are given of a critical study of the different methods of 
estimating morphine in opiates, and especially in u Panopon Roche,’ 5 a preparation 
containing hydrochlorides of all the opium alkaloids in a very pure form. It was 
found that the method of the b.-pt. and its modification in the French Codex was 
the most generally suitable, but that the results were invariably too low. The error 
was constant, however, and a correction could be made by adding 30 mgrms. p**r 
50 c.e. of the mother liquor to the amount of morphine found. Of the shaking-out 
methods the following was the most satisfactory, the average error in the case of 
'•panopon’* being 1-5 per cent, too high: From 0*8 to 1*0grm. of the sample is 
dissolved in 30 c.c. of water, and shaken with a concentrated solution of 1 grm. of 
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sodium bicarbonate in a little water, which effects the separation of some of the 
morphine and the bulk of the other alkaloids. The latter are then removed by 
shaking the liquid with 10 c.c. of chloroform previously saturated with pure morphine 
(100 c.c. dissolve 0*051 grm. of morphine at 15° C.). After separation of the liquids, 
the chloroform is drawn off through a small filter, and the residual liquid extracted 
twice more with 10 c.c. of the saturated chloroform. The filter is then washed with 
60 c.c. of a mixture in equal parts of isobutyl alcohol, and chloroform, and the 
washings transferred to the separating funnel, which is then shaken for about ten 
minutes and allowed to stand. The layer of isobutyl alcohol, and chloroform (which 
need not be absolutely clear) is withdrawn, and the extraction of the residue repeated 
first with 20 c.c. and then with 10 c.c. of the mixed solvents. The extracts are 
filtered into another separating funnel, where they are shaken with 20 c.c. of hydro¬ 
chloric acid, and subsequently washed with three successive portions of 10 c.c. of 
water, after which the filtered acid extract and washings are covered with 80 to 40 c.c. 
of ether, and the excess of hydrochloric acid titrated, with iodeosin as indicator. 

c. a. m. 


Estimation of Essential Oil in Mustard* D. Raquet. (Ann. Chim. anal , 
1912, 17, 174-178.)—The usual practice of mixing the mustard with water and 
allowing it to stand for some time before the essential oil is separated by distillation 
does not always yield concordant results; in some cases the preliminary digestion 
requires to be prolonged for an hour or more in order that the whole of the essential 
oil may be liberated, whilst in others the time required is much shorter. Further, 
the essential oil is decomposed by micro-organisms, and if the digestion be carried on 
for too long a time the results obtained will be too low. If, however, dilute alcohol 
be used in place of water, the digestion may be allowed to proceed for even twenty- 
four hours without loss of essential oil. Having regard to these conditions, the 
following method is recommended for the estimation of the oil: Five grms. of the 
mustard flour are mixed in a 250 c.c. flask with 100 c.c. of water and 20 c.c. of 
90 per cent, alcohol; the flask is now closed and set aside for six hours, or heated to 
a temperature of 35° C. for one hour. The contents are then distilled, and 50 c.c. of 
the distillate are collected in a 100 c.c. flask in which 10 c.c. of ammonia have been 
placed previously; 20 c.c. of ^ silver nitrate solution are now added, the distillation 
is continued until the 100 c.c. flask is filled nearly to mark, and after the flask has 
been closed with a stopper carrying a long glass tube, the contents are heated 
to 85° C. for one hour. When cold, the mixture is diluted to 100 c.c., filtered, and 
the excess of silver is titrated in 50 c.c. of the filtrate by means of thiocyanate 
solution after the addition of nitric acid. The number of c.c. of silver nitrate used 
is multiplied by 0*198 to obtain the weight of allyl thioearbimide in 100 grms. of the 


mustard. The following percentage quantities of mustard oil (as allyl thioearbimide);: 
were found in samples of black mustard of different origin: English, 1*39; Cheek*; 
1*20; French, 1-08; Sicilian, 0*99; Italian, 0*99; Bombay,G'8L ‘ K S^;| 


Detection of Adulterants in Saffron* E. Nwkmann 
Nahr. Genussm., 1912, 23, 453-456.)—The presence ol added 
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saffron can usually bo detected by estimating the amount of ash in the sample, the 
presence of borax, potassium nitrate, etc., being also ascertained by means of the 
usual characteristic reactions for these substances. Ammonium salts can also be 
detected without difficulty in the saffron itself, but the detection of added sugars 
and glycerol is not such a simple matter, and the author records the results of his 
experiments with regard to this problem. The following results of analyses of 
seven samples of saffron of authenticated purity are given : 


In the Original 
Substance. 


In the Dry Substance. 

Reducing Substanees, calculated as 
Invert Sugar. 



Water. 

Asb. 

Aqueous 

Extract 

Before i 
Inversion, j 

I 

After Inver¬ 
sion by 
Official 
Method 

After Four 
Hours’ 
Inversion. 



Per Out. 

Per Cent. 

Per Cent 

Per Cent 

PerCent 

. PerCeQA ; 

Saffron, select 

8-42 

5-01 

73-97 

23-54 

24*05 

Wlf'.'i" 

» 

superior 

8-63 

5-62 

71-62 

23-60 

24*27 

39-12 

n 

Sierra 

9-c3 

5-84 

70-87 

23-45 

24*35 

38-40 

it 

Manzanares 

8-68 

6-83 

70-13 

22-57 

23*85 

38-11 


commercial 

13-54 

6-05 

76-01 

23-56 

24*44 

39-75 



13-49 

5-81 

74-72 

24-35 

24*92 

39-65 

n 


11-51 

6-11 

70-83 

22-56 

I 24*03 

38-84 


The inversion process consisted in adding 4 c.c. of hydrochloric acid of 
sp, gr. 1*19 to 60 c.c. of the aqueous extract, and heating the mixture in a boiling 
water-bath for four hours, the maximum reduction being obtained after this length 
of time. The results obtained by the official method of inversion are also given. 
It will be seen that the presence of added sugar would be indicated plainly by the 
values for the invert sugar before and after inversion. Glycerol cannot be detected 
by oxidising the aqueous extract with permanganate and identifying the oxalic acid 
formed, as genuine saffron yields considerable quantities of oxalic acid when treated 
in this manner. Attempts to separate added glycerol from saffron by means of 
the method used in the estimation of glycerol in wine (evaporation with calcium 
hydroxide and extraction with a mixture of alcohol and ether) did not yield satis- 
factory results, as saffron itself gave 3 to 4 per cent, of extract which would be 
counted as glycerol. If, however, the glycerol residue be transferred to a flask, 
mixed with solid boric acid, distilled until carbonisation is attained, the distillate being 
collected in water, thiB distillate may be tested in the following manner: To 5 c.c. 
of the distillate are added 1 e.c. of albumin solution (1 c.c. of egg-albumin diluted 
with 7 c,c. of water and filtered through linen), and 18 c.c. of hydrochloric acid 
containing nitrous acid (0*1 c.c. of 3*6 per cent, potassium nitrite solution to 200 c.e. 
of hydrochloric acid of sp. gr, 1*18), and the mixture heated in a water-bath to 
50° G. The distillate from a sample containing added glycerol yields a green 
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coloration, whilst that from genuine saffron gives a faint red-blue tint- The spectrum 
of the distillate is also characteristic. When added glycerol is present in the sample, 
a dark absorption band is seen in the red portion of the spectrum, whilst the 
distillate from genuine saffron does not exhibit any absorption spectrum. 

W. P. B. 

Estimation of Nicotine in Tobacco. E, F. Harrison and P. A. W. Self. 
(Pharm, 1912, 88, 718-719.)—In the method recommended, the tobacco is treated 
with slaked lime and distilled in a current of steam uhfcil all the nicotine has passed 
over into the distillate, as shown by a few drops giving no cloudiness when treated 
with acid and an excess of iodine. The distillate is received in a measured quantity 
of standard acid, and at the end of the distillation the distillate is titrated with 
standard alkali, using litmus as indicator. A farther quantity of 10 c.c. of J acid is 
then added to the neutral solution, the latter is evaporated to a volume of 50 c.c., the 
nicotine is next precipitated by the addition of an excess of iodine, and the ammonia 
is estimated by distillation. The whole of the volatile alkali is calculated as nicotine 
in the first instance, and ten times as much iodine as would be required to combine 
with that amount is dissolved in potassium iodide solution and added to the 50 c.c. 
of evaporated distillate; after diluting to 100 c.c. the mixture is filtered, 75 c.c. of 
the filtrate are treated with thiosulphate to destroy the excess of iodine, and then 
distilled in the presence of a large excess of sodium hydroxide. The quantity of 
nicotine present is then calculated. It is convenient to work on a weight of tobacco 
which will yield about 0*5 grm. of nicotine. The authors have proved that nicotine 
may be separated completely from ammonia by the above-mentioned method, and 
state that the process as a whole yields accurate results. W. P. S. 


Detection of Other Hydrocarbons in Turpentine. Utz. (Farbenztit, 1912, 
17,1208-1209; through Chem. Zentralbl., 1912, I„, 1641.)—Mennechet (Bull. Commer., 
1911, No. 9) has proposed a test which consists in shaking 5 c.c. of the turpentine 
with a small quantity of magenta and 2 drops of nitric acid; at the end of five minntes 
the mixture remains bright red in the absence of added hydrocarbons, but should 
5 per cent, of the latter be present the colour of the mixture is reddish-brown, and 
light brown or colourless with upwards of 25 per cent, of hydrocarbon. The author 
has examined this test and finds that, whilst turpentine and its various substitutes 
and adulterants by themselves give quite characteristic colorations, it is not possible 
to detect less than 30 per cent, of the substitutes when added to turpentine. The 
reaction may be used as a rough test, but the colour changes in the case of mixtures 
are so indefinite that the test cannot be relied on to give useful information as to the 
presence of adulterants in tnrpentine. W. P. S. 


Critical Bemarks on the Direct Estimation of the Total Solids of 
Wine. C. von der Heide and E. Schwenk. (Zetisek. ami Okm<i 
429-466.)—For reasons which are given below, the authors consider 
method of estimating the total solids of wine (evaporation and 
oven) should be abandoned, and that the total solids 


♦ t 
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sp. gr, of the de-aleoholised wine. The accuracy of this sp, gr. may be checked by 
determining the sp. gr. of the wine and of the alcoholic distillate from the same, 
Tabari e’s formula being used to calculate the sp. gr. of the alcohol-free liquid. The 
experiments carried out by the authors show that, during the evaporation of the 
who© mid the subsequent drying of the residue, the following changes in the con¬ 
stituents may, and do, take place: (1) Acetic acid and its homologues are not 
present in the residue; (2) lactic acid is volatilised to a varying extent; (3) tartaric 
acid is converted partially into tartaric acid; (4) succinic acid remains unaltered; 
(5) malic acid is decomposed partially; (6) the non-volatile acids form esters with 
the glycerol; (7) there is only a slight loss of glycerol; (8) the sugars are decom¬ 
posed to a very considerable extent. As a result of these changes, the sp. gr. of the 
aqueous solution of the total solids is less than that of the de-aleoholised wine. The 
alterations which occur in the proportions of the constituents as a wine ages 
influence the changes which take place when the wine is evaporated. For instance, 
the total solids (as estimated directly) of a new wine, which contains much malic 
add, but no lactic add, cannot be compared with the total solids of the same wine 
after this has been kept for a length of time sufficient for the malic acid to have been 
converted into lactic acid. . .^|||||| 

BACTEBIOLOGIGAIi, PHYSIOLOGICAL, ETC. 

Estimation of the Amino-Acids in Plants by Means of the Formaldehyde 
Method. 0. BaiUy. (Bun. Sci. Pharmacol , 1912, 18, 702-711 ; through Ch&m. 
Zm&oibh, 1912, L, 1640.)—Amino-adds may be titrated in the aqueous extracts of 
plants by means of the formaldehyde titration method, after the extracts have been 
treated with barium chloride to remove phosphates, and decolorised by means of 
quinine dlscotungstate. As ammonia is estimated at the same time, this must be 
estimated separately in another portion of the extract, and an allowance made for its 
quantity. Hie details of the process are: One hundred c.c. of the extract are treated 
with 10e.e. of y hydrochloric add, 10 c.c, of a 10 per cent, silicotungstic acid solution, 
and 10 e.c. of a 3*1 per cent, quinine hydrochloride solution, shaken, submitted to 
centrifugal action, and Altered. The filtrate is shaken with animal charcoal, again 
filtered, and 78 c.o. of the filtrate are treated with 1 grm. of barium chloride, then 
rendered alkaline with potassium hydroxide solution, diluted to 100 c.c., and filtered. 
Twenty-five c.c. of this filtrate (equivalent to 15 c.c. of the original extract) are 
acidified with ^ hydrochloric acid, 1 drop of a saturated p-nitrophenol solution is 
added, and the solution exactly neutralised with ^ potassium hydroxide solution. 
Fifteen e.o. cl neutral formaldehyde solution are now added, and the amino-acids 
are titrated with ^ potassium hydroxide solution, using phenolphthalein as indicator, 
let 17 denote the number of c.e. required for the titration; the ammonia is then 
estimated by distilling a further quantity of 50 e.c. of the extract in the presence of 
m agne sia; the quantity of ammonia is expressed in e.c. of acid—let it be n— 
then the amount of amino-acid in 100 e.c. of the extract expressed in terms of 

Mtoogen, is found by formula : ^-”^ x0 ' 014 . The results obtained are correct 
. within 3 per cent, except in the case of tyroBine and histidine, when the. error may 
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amount to 10 per cent. The following quantities of amino-acids (expressed as 
nitrogen per 100 grms. of the dry substance) were found in various plants: Turnip 
leaves, 0*507; tobacco flowers, 0*272; cabbage leaves, 0*886; lucerne, 0*350; earrot 
tops, 0*280; birch leaves, 0G.44; tobacco leaves, 0*420. W. P. S. 

Detection and Estimation of Small Quantities of Copper in Plants. 
E. Guerithault. {Bull. Sri. Pharmacol. , 1912, 18, 633-639; through Chem. 
Zentralbl 1912, I., 1639.)—The method employed by the author consisted in 
dissolving the ash of the plants in hydrochloric acid, separating the silica, pre¬ 
cipitating the copper as sulphide, and converting the latter into oxide by ignition ; 
the oxide is then dissolved in nitric acid, and estimated electrolyticaliy and 
eolorimetrieally. Peas, beans, maize, rye, wheat, oats, barley, linseed, radish seeds, 
cress seeds, gentian root, juniper twigs, and verbena wood, were examined, and 
found to contain from 0*0046 to 0*0171 part of copper per 1,000 parts of dry 
substance. * W. P* S. 

Photographic Estimation of the Intensity Distribution in Blood Spectra. 
W. Heubner and H. Rosenberg. (Biochem. Zritsch 1912, 38, 345-384.}—A 
photographic method is described for estimating the relative intensity of the 
absorption of light in the absorption bands of blood spectra, the method depending 
on the microphotometric measurement of the light which is transmitted by the 
negative on which the absorption spectrum has been photographed. Under definite 
conditions, the extinction of light by the precipitated silver is a measure of the light 
absorbed by the blood colouring matters. Blood from rabbits, sheep, and pigs, was 
examined, and showed no difference in the intensity distribution. W. P. S. 

Rate of Evolution of Hydrocyanic Acid from Linseed under Digestive 
Conditions* S*H. Collins. ( Univ. Durham Phil , Soc. Proc ., 1912, 4, 99-106.)— 
The author has digested linseed at temperatures approaching those of animal life, 
and has removed hydrocyanic acid by a stream of inert gas (hydrogen, air, etc.). 
The inert gas, passing at a regular rate obtained by means of a gas-governor 
{Analyst, p. 830), bubbles through a vessel immersed in a thermostat {be. cit.), 
the vessel containing the linseed to be tested and 50 e.e. of water. The vapours 
ate caught in an absorbing vessel containing 5 c.c. of sodium hydroxide. 
A clock and meter are attached to the apparatus immediately before the issuing of 
the gas, and thus the rate of flow, the time, and the temperature are controlled. 
Generally, 10 litres of gas per hour at 45° C. were the conditions employed From 
time to time the sodium hydroxide in the absorbing vessel is removed by,a tap, and 
fresh quantities of alkali are added through an attached tap-funnel, so that 
fractions of 5 c.c. of the hydrocyanic acid-containing solution are obtained. To 
of these is added 1 drop of a solution of ferrous sulphate (12 pear ear 
shaken up and allowed to stand for an hour, when 1 drop of diluted 
(1: 2) is added, and, after shaking, the liquids allowed to stand 
hours. The colours are matched after three, four, and 
made from potassium cyanide solution of known 
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*eid similarly- Standards of prussian blue keep well (twelve months), 0*01 mgrm. to 
0*30 mgrm, HGN being useful quantities to prepare. The mean reading of the 
separate days is taken as correct. 

The amount of hydrocyanic acid yielded by linseed, and the rate of its yield, 
depend upon the amount of cyanogenetie glueoside and enzyme, on the temperature, 
degree of acidity of the liquid present, and on the presence or absence of a number 
of other substances. In normal health the acidity of the stomach is too high to 
allow of evolution of hydrocyanic acid, but under abnormal conditions—for example, 
in the case of a linseed rich in cyanogenetie glueosides fed to a beast suffering from 
indigestion such that the food was not rendered acid—hydrocyanic acid poisoning 
may set in. Acids of strength prevent the action of the enzyme, and hydro¬ 
chloric acid of TQjys retards the evolution of hydrocyanic acid. Probably all acids 
prevent this action. 

The following are some of the results obtained by the above method: 


linseed (Calcutta). 

Linseed Cake. 

Minutes. 

Sample X. 

HCK zngns. 

Sample 2, 

HCK mgrm. 

■ 

Minutes. 

HCK mgrm. 

26 

61 

122 

195 

305 

0-103 

0*243 

0*888 

0-370 

0*374 

(=98*5%) 

0-100 

0-243 

0-336 

0-372 

0-382 

( = 100-5%) 

23 

59 

125 

314 

366 

0-000 

0-057 

0-210 

0-393 

0-446 
( = 100%) 


linseed (Calcutta) and 50 oc. of HCL linseed (Calcutta) and 50 e.c. Lactic Acid. 


Minutes, 

HCK mgrm. 

Minutes. 

HCK mgrm. 

24 

0-000 

23 

0-000 

59 

0-024 

51 

o-ooo 

130 

0-104 

125 

0-022 

225 

0-191 

216 

0 - 055 

325 

0-272 

800 

0086 


( = 71-6%) 


(22-6 %) 


A. E. T. 


Quantitative Estimation of ^3-Hydroxybutyrie Acid in Urine and Blood. 
B, 0* Pribram. (Zeits. exper. Path. u. Ther 1912,10, 279-283; GUm. Zentralbl ., 
1912,1,1509.)—The method is bas©d on th© fact that ths crotonic acid produced by 
Ihe distillation of /J-hydrosybutyric acid in sulphuric acid solution combines quanti- 
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tatively with two atoms of bromine. The conversion of the /3-hydroxybutyric 
acid into the volatile crotonic acid is best effected by means of sulphuric acid 
of 58 to 60 per cent, by weight. An excess of standardised bromine water is added 
to the distillate and titrated back with thiosulphate.* In the estimation of /3-hydroxy- 
butyric acid in diabetic urine, the method is complicated owing to the presence of 
phenols and sugar. The difficulty is surmounted by saturating the urine with 
ammonium sulphate, acidifying with sulphuric acid, and extracting with ether. The 
estimation is made on the ethereal extract. Blood is defibrinated before the estima¬ 
tion by a preliminary treatment with six times its quantity of alcohol. J. F. B. 

Use of Mice and Birds for Detecting* Carbon Monoxide after Mine Fires 
and Explosions* G. A- Burrell. (Technical Paper II., Bureau of Mines, Washing¬ 
ton, 1912.)—The formation of a cap on the safety-lamp flame is not satisfactory as a 
means of detecting carbon monoxide. Blood solution and cuprous chloride solution 
show its presence with considerable sensitiveness, but the best method is the use of 
mice or birds. When exposed to an atmosphere of carbon monoxide, canaries show 
signs of poisoning sooner than mice, and the symptoms are more easily observed. 
The author remained for twenty minutes in an atmosphere containing 0*25 per cent, 
of carbon monoxide, without experiencing more than a slight headache, though later 
he became ill for several hours; canaries in the same atmosphere showed distress in 
one minute and fell from their perches in five. A party exploring a mine in which 
an explosion had taken place, carried with them a canary, which collapsed on 
reaching a spot at which there was 0*2 to 0*3 per cent, of carbon monoxide; the 
party retreated without distress. O. E. M. 


Modification of Wohlgemuth’s Method for the Quantitative Investigation 
of the Pancreas Function. P. B. Hawk. (Arch. Internal Med., 1911, 8, 552-556, 
through Ghem. Zentralil 1912, I., 1477.)—Wohlgemuth (Berl. Klin . Wochensch., 
1910, 47, 92) described a method for the quantitative estimation of faecal-amylase. 
According to this method, a weighed quantity of faeces is extracted with a 1 per cent, 
sodium chloride solution, the extract is centrifuged, and the amylolytic power of 
regularly decreasing quantities of this extract is determined at 38° 0. by the hydrolysis 
of 5 e.c. of a 1 per cent, solution of soluble starch. After twenty-four hours’ action, 
iodine solution is added, and the degree of digestion is estimated colorimetrically. 
The author’s experiments have shown that this method gives satisfactory results in 
the case of faeces having a reaction within the normal limits, but in the case of 
strongly acid faeces false results may be obtained, owing to the extreme sensitiveness 
of the amylase towards acids. In order to avoid this sonree of error, the author 
recommends, for the extraction of the faeces, a solution of 0*1 mol. of sodium dihy¬ 
drogen phosphate and 0*2 mol. of disodium hydrogen phosphate in 1 litre of lper 
cent, sodium chloride solution. J. F. 


Separation of Peroxydase from Catalase. A. Kasankt. (Brnkem 
1912, 39, 64-72.)—The method described is based upon the lack tfaelf fCf-Ns 
precipitated when treated with pyrogalloi, whilst peroxydaae 
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On adding pyrogallol to the clear filtered juice obtained from hemp seedlings in 
quantity sufficient to make the concentration of the precipitant between 4 and 5 per 
cent,, a precipitate is formed which is free from peroxydase; the latter, however, 
passes into the filtrate when the 'mixture is filtered. If the pyrogallol be added in 
sufficient quantity, the catalase is rendered inactive, and cannot be detected in either 
tbe precipitate or the filtrate. The method may be employed for preparing catalase- 
free peroxydase from different sources. W, P. S. 

Experiments with the Castor-Bean Lipase, E. G* Falk and J. M. Nelson; 
(/. Amer. Chem . fine., 1912, 34, 735-745.)—A comparative study was made of the 
hydrolysis of methyl acetate, ethyl butyrate, and olive oil, caused by the castor-bean 
lipase. No appreciable influence on the subsequent hydrolysis was found when 
small amounts of alkali were added at the beginning of the action on methyl acetate, 
but with ethyl butyrate tbe action was different, depending on the amounts of alkali 
added. Corrections were introduced in every case for the acid formed from ester 
solvent and lipase solvent. When the solvents used were ether saturated with water, 
and acetone containing a small amount of water, methyl acetate was hydrolysed to a 
considerable extent with lipase, both at the ordinary and at more 'efervated^lem|fttbf-i 
tores. Small amounts of an active constituent were extracted from the lipase 
by water and by ethyl acetate. By the electrolysis in water of the lipase preparation 
a substance was produced in the anode solution, probably by oxidation, showing 
marked hydrolytic action. In all cases the amount of ester hydrolysed was measured 
by titrating with a aqueous solution of sodium hydroxide, using phenolphthalein 
as indicator. A large number of experiments are described with details as to 
temperature, time of action, solvent used, and titration figures. The lipase 
preparation used was prepared by grinding the castor-beans roughly, extracting 
a number of times with carbon’ tetrachloride or chloroform, and then grinding to 
a fin© powder and passing through a hundred-mesh sieve and thus separating the 
majority of the shells. The fine powder was then exhaustively extracted with ether, 
leaving a light grey preparation containing 9 per cent, of ash, which, when mixed 
with water, had always a slightly acid reaction, increasing slowly on standing, 

H. F. E. H. 

Biochemical Method for the Estimation of Small Quantities of Salicylic 
Add in Presence of Excess of p-Hydroxybenzoie Acid. J. Boeseken and 
H. Waterman* E. A had. van Weten&chAmsterdam , 1912, 20, 548-552; through 
Ghem*, ZmtralbL, 1912,1., 1503-1504.)—p-Hydroxybenzoic acid is capable of being 
utilised by Penicillium glaucum as a source of carbon nutrition, whereas salicylie 
acid exerts a retarding influence on the growth of this organism. For the estimation 
el small quantities of salicylic acid in the presence of p - hydroxy benzoic acid, the 
following process may be adopted: 3 grms. of p-hydroxybenzoic acid, 0*5 grm. of 
dipotassium hydrogen phosphate, 0*5 grm. of ammonium chloride, and 0*2 grm. of 
magnesium sulphate, are dissolved in 1 litre of water, and several Erlenmeyer flasks 
are charged with equal quantities of the solution; increasing quantities of salicylic 
arid are added to the series of flasks, the contents are sterilised, and each flask is 
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infected with a culture of Penicillium. A 0*3 per cent, solution of the acid mixture 
to be analysed is treated in the same manner, and the development of mould-fungus 
growth which takes place in the latter is compared with that in the flasks containing 
the standard mixtures. J. E. B. 

Befraetometer Value of the Seram of Cow’s and Croat’s Milk* K. Alpers. 
(Zeitsch. Untersuch. Nahr, Genus sin., 1912, 23, 497-513.)—The author considers that 
the refractometer value of the calcium chloride serum of milk, as determined by the 
process described by Aekermann (Analyst, 1907, 32,117) is of value as a criterion 
in the detection of added water in milk. Eor the milk of separate healthy 
cows the value lies between 35*8 and 41*3 at 17*5° C., the average value for 126 
samples of milk examined being 39*11. The daily variation observed did not exceed 
1*4, Goat’s milk showed values of from 34*7 to 40*3, with an average of 38*0, a value 
slightly lower than that given by cow’s milk. W. P. S. 

Value of Direct Enumeration of Bacteria in Water by Means of the 
Bitra-Mieroscope. Aumann, (Zentralbl. Bakt-u.-Pamsitenk ., 1912, II., 624-635; 
through Gkem . Zentralbl 1912,1,, 1594.)—The ordinary method of counting bacteria 
in the glass apparatus of Thomas and Zeiss is regarded as unsuitable, owing to the 
difficulty of completely sterilising the glass, though this objection does not apply to 
apparatus of quartz. The use of the latter is as a rule only practicable with water 
containing many bacteria, as, for example, in detecting large leakages in filtration. 
Eor the general examination of water the counting method with the ultra-microscope 
does not afford any certain conclusion as to the number of micro-organisms present, 
much less as to the suitability of the water for drinking purposes. G. A. M. 

ORGANIC ANALYSIS. 

Methods of Analysing* Coal and Coke. F.M. Stanton and A. C. Fieldner. 
(U. S, Dept of Interior, Bureau of Mines, Technical Paper, 8, pp. 19.)—This publi¬ 
cation describes in detail the methods of analysis in use in the laboratories of the 
Bureau of Mines, and is published in consequence of the numerous requests addressed 
to the ‘Bureau for information as to its methods. The methods are substantially 
those recommended by the American Chemical Society, but a few modifications have 
been introduced, and somewhat elaborate apparatus is figured. The practice in the 
Bureau laboratories is to dry the whole 3-pound samples received by them to constant 
weight at 30°-35° C., and an oven specially designed for this service is figured* 
After quartering down to about 400 grms., the sample is then reduced to 60 mesh in a 
ball mill Moisture is determined in the usual way by drying for one hour at 
105° C., and a glycerol oven of quite novel form, which is said to insure great 
uniformity of temperature, is illustrated. The greatest deviation from the methods 
of the American Chemical Society is in the use of a sheet-iron chimney to 
the crucible from draughts during the determination of volatile matter, 
cation also includes descriptions of apparatus for the ultimate 
directions for the use of the bomb calorimeter and for the 
well as apparent specific gravity. 
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Volatile Acidity of Gum Tpagacanth compared with that of Indian 
Gum. W. 0. Emery* (/. Ind. and Eng . Ghent., 1912, 4, 374-376.)—The author 
has investigated the question of the detection of Indian gum in admixture with traga- 
c&nth by a method based on the estimation of the volatile acid produced on hydrolysis 
with acids. Indian gum is derived from the Stermdia urens or the Gochlospermum 
gossypium, the specimens examined belonging to the former species. The quantita¬ 
tive estimation of the volatile acidity is carried out in the following manner: One grm. 
of the whole or powdered gum is treated in a 700 c.c. round-bottomed flask, provided 
with a long neck, for several hours in the cold with 100 ac. of water and 5 c.c. of 
syrupy phosphoric acid until the gum is completely swollen. The mixture is then 
boiled gently for two hours under a reflex condenser, whereby a clear colourless 
solution is obtained, a very small amount of cellulosie residue remaining. The 
hydrolysed product is next distilled slowly in a vigorous current of steam until the 
distillate amounts to 600 c.c. and the acid residue to about 20 c.c., care being taken 
not to scorch the organic matter in the flask. The spraying of phosphoric acid may 
be prevented by fitting a spray-trap to the still-head. The distillate is titrated with 
tV potassium hydroxide in presence of 10 drops of phenolphthaleia solution, finally 
boiling the liquid under titration until a faint pink colour persists. The result is 
controlled by a blank distillation with the omission of the gum. The volatile acidity 
is expressed in terms of ac. of alkali per 1 grm. of gum. A number of authentic 
samples of gum tragaeanth showed, for lumps, 3*2 to 4*2 ac., mean 3*6 c.c.; for 
powder, 3*5 to 4*1 c.c., mean 3*7 c.a, equivalent to 2*2 per cent, of acetic acid from 
the original gum. As regards Indian gum, it has previously been shown by Bobinson 
that the gum of Gochlospermum gossypium yields on hydrolysis 14*4 per cent, of acetic 
add. The author has treated several samples of the gum of Sterculia urens, and 
found—for lumps, 25*9 to 28*3 c.c., mean 26*7 c.c., equivalent to 15*9 per cent, of 
acetic add; for powder, 25*4 to 27*7 e.c., mean 26*5 c.c., equivalent to 15*89 per cent, 
of acetic acid. It is noted that, whereas gum tragaeanth yields practically a colour¬ 
less solution after hydrolysis, the gum of Sterculia urens yields a rose-pink solution 
on boiling with phosphoric acid. It is concluded that the volatile acidity values are 
sufficiently constant to afford a good means of detecting and estimating admixtures. 

J. F. B. 

Investigations on Mercury Fulminate. B. Philip. (Zeitsch. ge$. Schiess. 
u. Sprmgstoffwesen, 1912, 7, 109, 156,180,198, 221.)—The Brownsdon method for 
the estimation of fulminate (J. Soe. Chem. Ind., 1884, 3,17; 1905,24,382) consists in 
determining, without delay, the a l kal in i ty produced by excess of sodium thiosulphate 
on the fulminate, using methyl orange. This was modified to eliminate the error due 
to the reduction of the alkalinity on stan ding , by using a large excess of thiosulphate, 
and working always under standard conditions. A method in which the excess of 
thiosulphate is titrated back with iodine was also evolved, and finally, a combination 
was found to give good results. Three grms. of pure potassium iodide (the use of 
which reduces the loss of alkalinity) are dissolved in 50 c.e. thiosulphate solution, 
Q’3 grm. of fulminate is washed in and dissolved by agitation with a rotary motion, 
and the solution titrated first with methyl orange and ^ add, then with starch 
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and -jtj iodine (1 c.c. ^ acid - 0*0071 grm. mercury fulminate ; 1 c.c. iodine 
— 0*0142 grm. mercury fulminate). In most cases the results were consistent, and 
the two titrations agreed satisfactorily, the iodimetric ones being somewhat the 
higher; but with certain fulminates purified by crystallisatiou from potassium 
cyanide, the alkalimetric titration apparently showed 1*2 per cent, more mercury 
fulminate than the iodimetric. This is attributed to the possible presence of a 
product of the partial decomposition of the fulminate by the solvent. It was found 
•that brown fulminate is not necessarily less pure than white. O. E. M. 

. Analysis of Indigos containing Starch. G. H. Frank and A. G. Perkin. 
(J. Soc . Gkem. Ind ., 1912, 31, 372-373.)—It has been shown by Thomson (Analyst, 
1911, 36, 290) that the sulphonation methods of Rawson or Bloxam do not give 
accurate results in the analysis of indigo containing starch. The author's experi¬ 
ments upon mixtures of pure indigotin and starch confirm Thomson's conclusions, 
and show that the low figures obtained are probably due to the destruction of 
indigotin through a reducing action of the prodncts of hydrolysis of the starch 
during the sulphonation. This process is counterbalanced more or less by an 
oxidising process, when fuming sulphuric acid is used for the sulphonation, as in 
Bloxam’s process; and this would explain the concordance of the results obtained 
by Bergtheil and Briggs (J. Soc . Ghem. Ind., 1906,25, 733) with mixtures of indigotin 
and starch. Further experiments have shown that pure indigotin is not altered 
when digested with dilute hydrochloric acid in the presence of starch, and that 
there is no reason against the method of extracting the starch from a mixture by 
treatment with boiling dilute hydrochloric acid, and estimating the indigotin in the 
residue by the tetrasulphonate procesa Only by boiling the mixture for a long time 
with the potassium acetate were the results too low with Bloxam’s process; but this 
is unnecessary, and a temperature of about 90° C. is quite sufficient for obtaining a 
clear solution. C. A. M. 

Occurrence of Methyleyelopentenolon in Pyroligneous Acid. J. Meyer- 
feld. ( Gkem . Zeit., 1912, 36, 549-552.)-—A hitherto unknown unsaturated ketonic 
alcohol of the pentameihylene series, methyleyelopentenolon, GgHgO^ has been 
isolated by the author from pyroligneous acid. In the pure condition it melted at 
106° C., and sublimed with slight decomposition at 210° G. It had a characteristic 
odour and a sweet pungent taste. It could readily be obtained in crystalline needles 
from hot water, alcohol, acetone carbon tetrachloride, etc. In aqueous solution it 
gave a deep violet stable coloration with ferric chloride. It reduced ammoniacal 
silver nitrate on gently heating, and Fehling’s solution on boiling, and with phenyl- 
hydrazine yielded an os&zone, C 18 H 1S N 4 , which crystallised from alcohol in yellow 
needles, melting at about 140° 0. It yielded salts with metals, and from these the 
ketonic alcohol could be regenerated by treatment with a mineral acid. ■ f ■' [t > 

New Reaction for Organic 

581.)—A solution of the so-called 


G„ Ai 

Bases. Gharitsehkofl. 

inactive naphthenic acid fit 
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ether does not react with copper sulphate by itself; but as soon as a trace of 
aniline, pyridine, quinoline, piperidine, coniine, codeine, nicotine, quinine, or other 
base that is soluble in ether is added, the reaction takes place with the formation 
of copper naphthenate. On this reaction is based a sensitive teBt for the detection 
of the above-named basic compounds, a solution of the inactive naphthenic acid in 
ether or petroleum spirit, with the addition of 3 per cent, of copper sulphate solution 
being used as the reagent. On shaking the mixture the liquid remains colourless 
until a trace of a base is added. It is suggested that the test may be of value for 
the detection of alkaloids and ptomaines in physiological investigations. Caffeine 
and diphenylaroine do not give the reaction. Oleic acid may take the place of 
inactive naphthenic acid in the test. In the case of crystalline bases and alkaloids 
which are only sparingly soluble in ether or petroleum-spirit, free acid or amyl 
alcohol may be used for the extraction. C. A. M. 

Use of Phemolphthalem as an Indicator. J. W. MeBain. ( J, Ghem. Soc. 9 
1912, 101, 814-820.)—Stress is laid upon the great influence of extraneous carbon 
dioxide upon the results of a titration, and it is shown that in the presence of that gas 
in solution about ten minutes are required for the final end-point of the reaction to 
be reached. In the absence of carbonate, however, or if much carbonate is present, 
as in the case of a normal bicarbonate solution, the end-point occurs practically 
instantaneously and is permanent. The effect of carbon dioxide (carbonates) upon 
the sensitiveness of the end-point was estimated by titrating solutions of potassium 
hydroxide freed from carbon dioxide and carbonate, with and without the addition of 
known quantities of carbonate. It was found that with the greatest care the 
amount of alkali needed to change the colour was about fifty times greater than the 
0*0043 c.c, of ^ alkali anticipated. The changes of colour in these experiments were 
compared with those of a colour scale ranging from No. 1 to 200, the first solution 
matching in colour that of a solution of 0*50 grm, of cobalt nitrate and 0*62 grm. of 
copper sulphate per litre, and the others containing two, three, four, etc., times these 
amounts. For comparing the colours above No. 10, a Donn&n’s colorimeter was 
used, and the colour of a solution nearly saturated with sodium phosphates and 
coloured with phenolphthalein was standardised against the cobalt and copper solu¬ 
tions. The difference between each member of the standard series was intended to 
correspond to the change in colour produced by the addition of one drop of acid 
or alkali. McCoy (4m Ohm. J. f 1903, 29, 437) gives the alkalinity of ^ sodium 
hydrogen carbonate as 2*9 x 10- OH', which would correspond to about No. 70 in 
the phenolphthalein standard. Hence, the amount of alkali required to produce the 
colour change in a titration s considered in conjunction with McCoy's value, affords a 
sensitive means of estimating the amount of carbonate in a given solution. 
Estimations made with the different strengths of phenolphthalein solution showed 
that a pale colour, corresponding to about No, 3 in the standard scale, was the most 
sensitive for the end-point, and was also closer to the point of theoretical neutrality. 
It is advisable always to use about 20 drops of a 1 per cent, alcoholic solution of the 
phenolphthalein per 1QG c.c.; since when carbonate is present the depth of colour is 
approximately proportional to the amount of phenolphthalein added np to the 
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saturation point (50 to 60 drops). The error caused by adding only 1 drop instead 
of 20 drops of the indicator to 100 c.c. of distilled water corresponded to 0*08 c.e. 
of ^ potassium hydroxide solution. The phenolphth&Jeln solution had been freed 
from carbon dioxide, neutralised with alkali, and was protected by a guard-tube of 
potassium hydroxide. With regard to the degree of accuracy possible in ordinary 
titrations, 0*01 per cent, was found to be the limit of agreement in duplicate estima¬ 
tions when large quantities of acid and alkali were used, and all precautions were 
taken in the ordinary atmosphere. As a precaution it is suggested that the water in 
the titration flask should be coloured to a pale tint similar to that to be attained at 
the end-point, before adding the acid, and that eare should be taken not to breathe 
in the direction of the flask. Under these conditions the results t of two estimations 
should agree within 0*1 per cent. 0. A. M. 

Simultaneous Effect of Alcohol and a Neutral Salt on the Sensitiveness 
of Phenolphthalein. E. Lenk and G. Mondsehein. (Gkem. Zeit 1912, 36, 
534.)—The effect of varying amounts of water on the system-ammonium chloride, 
water, phenolphthalein—and of water and alcohol on the system—ammonium 
chloride-water-alcohol-phenolphthaleln was investigated. Alcohol displaces the 
end-point very much more than does water. For example, 10 c.c. of 2 N ammonium 
chloride solution, neutral to litmus, required 2*4 c.e. potassium hydroxide solution 
to give a coloration with phenolphthalein; the addition of 20 c.c. of neutral water 
increased this to 3*8 c.c., while 20 c.c. of alcohol raised it to 38*0 c.c. This is not an 
ionisation phenomenon, but is due to constitutional alterations in the indicator. 

O. E. M. 
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Use of Arsenious Acid in Volumetric Analysis. II. Estimation of 
Hereury. F. Iitterseheid. ( Gkem. Zeit., 1912, 36, 601.)—The solution of mercuric 
salt, which should not contain less than 0*1 grm. nor much more than 0*4 grm. of 
mercury, and which should have a volume of about 50 c.a, is mixed with 50 ac. 
of xk arsenious acid solution and 5 grm. sodium bicarbonate in a 200 c.c. flask, and 
the mixture is heated on the water-bath until the precipitate acquires the dark grey 
tint of finely-divided metallic mercury. If the flask be shaken from time to time, the 

reaction is complete in half an hour. The contents of the flask are then diluted 

somewhat, cooled, and finally made up to 200 c.c. Since the mercury is very finely 
divided, the mixture is filtered through a double hard filter, or a teaspoonful of 
precipitated chalk is mixed with the contents of the flask before filtering through an 
ordinary paper. The first runnings are rejected, and the subsequent ones returned 
to the filter until 100 c.e. of clear filtrate has been collected. This is then diluted 
to about 500 c.c., and, after addition of a further 5 grins, of sodium 

the excess of arsenious acid is determined by means of ^ iodine 

original solution contained ammonium salts, the filtrate from the 
is first acidified with sulphuric acid and then saturated 

(10grms:). ^ " 

■ : ■■ : f || i * i 
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System of Qualitative Analysis for the Common Elements. Part V. 
Aeidie Constituents, A. A. Noyes. (J. Amer, Chem, Soc, 9 1912, 34, 609-643.)— 
This paper forms a continuation to those previously published by the author under 
the same main title (J. Amer . Chem. Soc. f 1927, 29, 137; 1908, 30, 481; 1909, 31, 
611). In the aggregate, these papers cover more than 200 pages, and constitute in 
effect a textbook of qualitative analysis, largely based on the author’s original 
investigations, but necessarily embodying so much that is common knowledge that 
no ordinary abstract of them is possible. The scope of the present paper is indicated 
in its sub-title, and the system of analysis is based on the volatilisation of most acids 
by boiling with phosphoric acid, collecting the distillate in two portions, the first of 
which contains the readily volatile, slightly ionised acids, the second the less volatile, 
largely-ionised acids. In the search for individual acids, the attempt has been made 
to select or devise tests of known and roughly equal sensitiveness, and preference 
has been given to those methods which enable the experienced analyst to form an 
approximate estimate of the quantities present 6*. CL J. 

Study of Cobaltinitrites and their Appiieation to Analytical Chemistry. 
L. L. Burgess and 0. Kamnx. {I, Amer, Chem, Soe^ 1912, 34* 653-659.) — The 
sensitiveness of the eobaltinitrite test for potassium may be greatly increased by 
having silver nitrate present, the double eobaltinitrites of potassium and silver— 
AggKCofNO^g and AgE*Co{NC)*)*—being much less soluble than potassium cobalti- 
nitrite or sodium di-potassium ©ob&Itinitrite, one or other of which, according to the 
amount of reagent used, constitutes the precipitate of the ordinary test. For example, 
when 1 drop of a freshly prepared 25 per cent, solution of sodium cobaltinitrite is 
added to a solution containing less than 100 parts per million of potassium, no 
perceptible precipitate is formed. If the test is repeated in presence of yf^ silver 
nitrate, a copious yellow precipitate is formed immediately. In presence of y^ silver 
nitrate, solutions containing only 2 parts of potassium per million give an almost 
immediate precipitate, which persists for half an hour, and a solution containing 
only 0*5 part per million gives a distinct precipitate within fifteen seconds, the 
precipitate persisting for about five minutes. In applying this test, it is essential 
that the solution be neutral, or only slightly acidified with acetic acid. Halogens 
are conveniently removed by addition of silver nitrate and filtering, such an excess 
of silver being used as will make the filtrate an approximately y$y solution of silver 
nitrate. In the usual scheme of analysis, the test may be applied after removal of 
the heavy metals. The filtrate from the latter is acidified with an excess of nitric 
add, evaporated to dryness and ammonium salts volatilised, since ammonium silver 
cobaltinitrite is so insoluble that the test here described would serve for the detection 
of ammonia in concentrations of 5 parts per million in absence of potassium. Rubi¬ 
dium, caesium, and thallium, form double eobaltinitrites with silver which are even 
less soluble than the corresponding potassium salt. No other metal is likely to 
interfere, for, though barium forms sparingly soluble eobaltinitrites, it will not 
interfere, unless the concentration of barium exceeds ^ strength. G. 0. J. 
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Separation of Iron from Titanium. F. Bourion. {Gomptes rend., 1912, 
154, 1229-1232.)—The substitution of sulphur monochloride for chlorine in the 
process where iron is separated from titanium by volatilisation in a current of 
chlorine and hydrogen chloride simplifies the apparatus necessary for this separation, 
and permits of its being accomplished at a lower temperature. To prevent volatilisa¬ 
tion of titanium, it is necessary to keep the concentration of sulphur monochloride 
low, but this is readily accomplished as follows: The sulphur monochloride (2 e.c.) 
is contained in a flask of 160 to 170 c.c. content, surrounded by melting ice, and the 
stream of dry hydrogen chloride is introduced into the flask by a tube which comes 
within 4 to 10 mm. of the surface of the liquid, the mixed gases then passing to the 
combustion tube in which the mixed oxides of titanium and iron are contained in a 
porcelain boat. At its forward end the combustion tube is connected to a Will and 
Varentrapp apparatus, charged with water. The reaction commences at 200° C., 
and until a temperature of 400° G. is reached the gas stream may be as rapid as 
seventy-five bubbles per minute, but should then be reduced to half this rate, whilst 
the temperature is raised to 700° to 750° G., at which the reaction is complete in 
from two and a half to four hours with 0*3 to 0*5 grm. substance. After allowing 
the tube to cool, the hydrogen chloride iu it is expelled by means of a current of dry 
air. Under the conditions described, no trace of iron will be left in the boat, nor 
can titanium be detected, even by the peroxide test, either in the contents of the 
receiver or in the washings of the combustion tube. In these washings and the 
contents of the receiver the iron is precipitated by means of ammonia after oxidation 
of any ferrous iron by means of nitric acid. Occasionally magnetic oxide of iron 
may be formed in the forward part of the tube, as the result of the action of the 
steam of reaction on ferrous chloride, and the analyst must bear this in mind and 
take appropriate steps for bringing this iron into solution. G. J. 


Estimation of Radium in Minerals and Rocks. E. Ebler. (Ghem. Zeit., 
1912, 36, 604.)—The method depends on the determination of the quantity of 
emanation given off in some definite interval of time by a known weight of the 
mineral. The weighed substance is placed in a platinum boat, either alone or 
mixed with some suitable flux, such as potassium carbonate, borax, or alkali 
phosphates (Of. Joly, Phil Mag., 1911 [vi], 22, 134 ; Eve and McIntosh, Trans. 
"Bey. Soc . Canada, 1910 [iii], 4, III., 67), and is heated to free it completely from 
emanation. The boat is then placed in a quartz combustion tube, which lies in an 
electric furnace, and which is connected by ground connections and taps to a 
mercury pump. After an interval of time, which may vary from two days to a 
month, according to the amount of radium present, the gaseous contents of the tube 
are transferred by means of the pump to a small gasholder, the contents of the boat , 
being strongly heated towards the close of the operation. The air and emanation 
are then transferred to an evacuated ionisation chamber, and the radium emanation .? 
measured in the usual manner by determination of the saturation euxre 2 jt.| 
absolute weight of radium is arrived at by means of a control exp 
weighed quantity of some substance of known radium content,, 
radium barium oxalate of approximately 10 per cent, 
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and its real radium content may be estimated with an accuracy of 0*5 per cent, by 
determining its mean molecular weight, for which purpose a small quantity is 
weighed on a micro-balance, converted into oxide, and reweighed. The use as 
standards of mixtures of radium and barium salts of organic acids of higher 
molecular weight than oxalic acid would increase the accuracy of the method, and 
experiments with this object in view are in progress. The method, as described, 
permits of the estimation of radium in minerals with an accuracy of about 0*5 
per CM**- G. C. J. 

Spectroscopic Process for the Estimation of Small Quantities of 
Rubidium in Presence of much Potassium. E. Wilke-Dorfurt. (Zeitsch. 
anorg. Chem *, 1912, 75, 132-140.)—The process consists in dissolving the substance 
(potassium salts) in water, feeding atomised spray from this solution to a special 
burner, photographing a portion of the spectrum and comparing the photograph so 
obtained with a series of standards prepared under nearly identical conditions. The 
illustration shows the atomiser and burner. The glass burner tube B is of 9 mm. 
internal diameter and extends for 7 cm. above the point D, where a capillary, 3 cm, 
long and 0*8 mm. in internal diameter, is fused into it. Opposite the capillary jet 
are two openings for the supply of air to the burner through the atomising device A. 
To the top of the glass burner tube, a porcelain tube of the same internal diameter 
and 5 cm. long is attached by means of rubber tubing. Rubber tube is also used for 



making the joints at Q and IF, where the burner tube enters and leaves the bulb- 
sh4p©a extension of the vessel A. The vessel A is constructed from tubing of 
-.*8 cm. internal diameter, the height of the anode chamber being 8 cm., and the 
length of the knee-shaped portion, the lower part of which accommodates the 
cathode, 12 cm. The bulb through which the burner tube passes is of 3*5 cm. 
diameter, and the distance between G and ff 5*5 cm. E is a cork sufficiently nicked 
to allow a free supply of air to the burner. The cathode wire passes between the 
cork and the glass wall of the tube, but the anode is suspended within a short length 
of glass tubing, which serves to allow the escape of electrolytic oxygen and traces of 
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chlorine. The colouring of the flame is effected, on the Beekmann-Biesenfeld principle, 
by electrolytic atomising of the solution, of which 40 c.e. is placed in the vessel A. 
The solution should be a 10 per cent, solution of the mixed salt, as a high concentration 
of potassium insures the current being conducted by the potassium chloride, and 
avoids any possibility of rubidium becoming transformed into hydroxide or perchlorate. 
The electrodes are of 0*8 mm. platinum wire and a current of 2*5 amperes at 4*5 volts 
gives a suitable evolution of gas. For photographic work, the most suitable portion 
of the spectrum to select is that between 396 w and 435 that is to say the blue, 
not the red, which serves best for work with the naked eye. The spectroscope used 
by the author has a prism, the dispersion of which between c and h amounts to 
4*25°; the opening of the collimator and of the camera is 19 mm. As the inner cone 
of the Bunsen flame gives lines in the bine, the inner cone of the flame is kept as 
small and sharply defined as possible. Obviously, in attempting to make a process 
such as this quantitative, every precaution must be taken to work under constant 
conditions. Among important conditions, easily controlled, are gas pressure, region 
of flame observed, time of exposure, and manner of development of the plates. 
Uniformity in manufacture and age of the plates is insured by buying direct from 
the makers. The author uses Agfa “extra rapid * plates, and gives a half-hour 
exposure. This length of exposure tends to eliminate errors due to small periodical 
changes in some of the conditions which are difficult to suppress, but which neutralise 
each other during a prolonged exposure. Too long an exposure, however, leads to 
the appearance of a continuous spectrum, due to dust particles, which reach the 
flame, in spite of all precautions. The author describes the development of his plates, 
but any process, provided it be a rigidly uniform one, may be used. For concentrations 
of rubidium relative to potassium of from 0-05. to 10 per cent., the method is accurate 
to within about 10 per cent. It was designed to estimate only the order of 
magnitude of the rubidium percentage in new potash workings, but has proved more 
accurate than this, as stated. G. C. J. 


Estimation of Sulphides in Lime Liquors. J. R. Bloekley and P. V. Mehd. 
(/. Soc . Chem . Ind 1912, 31, 369-372.)—Estimation of the sulphides in lime liquors 
for leather by titration with zinc sulphate gives abnormal results owing to the 
precipitation of zinc as hydroxide, and this is also the case when the zinc sulphate 
solution is prepared as suggested by Procter (“ Leather Industries Laboratory Book,” 
pp, 55, 87), by adding ammonia to the solution until the precipitate just redissolves. 
If, however, an excess of ammonium chloride is added to the zinc Bulphate solution 
(50 grms. per litre of ^ solution), or if the ammonium chloride is added to the liquor 
to be titrated with Procter’s solution, the precipitation of zinc hydroxide is prevented* 


whilst only zinc sulphide is precipated, and a sharp end-point of the reaction Is 
indicated with lead acetate or sodium nitroprusside (preferably the latter) 
outside indicator. It is usual to take the alkalinity of a lime liquor as an ib^daxo^ 
its freshness, and to discard the liquor when the increase in sdkalinity dw Is 
'compounds from the hides has reached a certain limit. In the presence 
sulphide, however, this direct measurement of alkalinity is,not 
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the sulphide aad to the lime, a liquor containing Bulphide showing less lime than 
pure lime liquor, owing to the sulphide precipitating calcium hydroxide. 


0, A. M. 


APPARATUS, ETC. 



Modification of the Landsberger Boilingr-Point 
Apparatus. J. H. Paterson, (Proc. PUL Soc. Unin . Durham * 
1912, 4, 142-144.)—The author has simplified the apparatus of 
Landsberger (Per., 1898, 31, 458). The boiling-flask C is partly 
filled with the pure solvent, and a few pieces of unglazed 
porcelain added to prevent bumping. The solvent is boiled with 
the tap E (of large bore) open, until the whole of the inner tube 
A is raised to the temperature of the boiling solvent, as shown 
by the condensation of the vapour from the condenser. The 
tap E is closed, when the vapour ascends by the side tube, and 
the measuring vessel A begins to fill with the liquid. When the 
thermometer registers a constant boiling-point, the burner below 
is removed and the tap E opened. The liquid collected above 
this tap flows back into the flask, causes a temporary cooling of 
its contents, and sucks the solvent in A back into the flask. 
A weighed quantity of the substance to be examined is next 
introduced into A , and the tap closed to such an extent that 
some vapour passes up through it and warms the outer jacket* 
while the rest passes by the side tube* When sufficient liquid 
has collected in A, and a definite temperature is noted, the 
tap E is opened, and simultaneously the tap F is opened to 
prevent the liquid being sucked back. The volume of liquid and 
the temperature are then noted, the tap again partly closed, and 
the experiment repeated at various dilutions. The apparatus 
gives good results. The thermometer has a range of 50° G., and 
is graduated in twentieths of a degree. The glass tap is greased 
with glycerol or vaseline according as benzene or alcohol is used 
as the solvent. * apt 


„ Adiabatic Device for Bomb Calorimeter. J. A. Fries. (J. Amer. Chm. 
Soc*, 1912,34,643-652.) Adiabatic calorimeters have been described before (Analyst, 
1910,35,283), but the present device is applicable to existing calorimeters of the more 
usual patterns. The calorimeter, A, is enclosed within and separated all round by a 
4 to 5 mm. air space from a double-walled cylindrical copper jacket B, which has an 
air space of 4 mm. between its walls and bottoms, and is constructed of polished 
sheet copper of 0-25 mm. gauge. This copper jacket is in effect the bulb of an air- 
thermometer and is connected by a small brass tube, as shown, to a water-gauge which 
is Bhown-broken off-making an angle of 14° with the horizon, a capacious bulb 
being interposed between the gauge and the copper vessel to prevent water being 
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sueked over into the latter should the temperature be unduly depressed. The fact 
that the air thermometer is sensitive to changes of barometric pressure is but rarely 
important, having regard to the short time required for a determination. The 
jacket is heated by means of an electric current passing through a German silver 
wire about 3*5 metres long and 08 mm. in diameter, with a total resistance of about 
6 ohms. This wire is strung through brass eyelets screwed directly into the inner 
insulating fibre jacket of the Atwater-Berthelot calorimeter used by the author. The 
eyelets are so arranged that there is one coil of wire near the bottom a little distance 
from the sides, the rest of the wire going up and down along the sides, making 
eight loops spaced evenly, and coming to within 30 mm* of the top of the 
inner fibre jacket. The two ends are fastened to insulated copper wire and brought 
through the side of the fibre jackets. The manner of wiring described was adopted 
to avoid induction. The distance between heating wire and fibre vessel is about 



6 mm., leaving 15 to 20 mm. between wire and calorimeter. On a 110 volt circuit, 
the current obtained through five 180 Watt lamps in parallel serves well. Since the 
air thermometer is affected by changes of pressure as well as changes of temperature 
its scale must be a movable one. This scale is graduated by placing a good mercury 
thermometer in the copper jacket, allowing the conditions to become constant, taking 
readings, then switching on the. current for a short period and again taking readings 
when the conditions are constant, and so on, correcting for barometric changes if 
necessary. The scale of the air thermometer should be in 0T°. With the 
author’s instrument, adiabatic conditions are sufficiently realised if the heating 
device be put in operation when the charge is ignited and the current switched 
off after forty seconds, supposing, that is, that the charge is likely to generate some 
4,500 calories. Whether another instrument would need a longer or shorter heating 


or one or two additional short contacts after the first can soon be determined. 'Tbfes.rJ i 
author also finds that he gets the most exact results when his jacket temperature is 
maintained about 0*1 to 0T6° G. higher than that of the calorimeter,' the 


of this being probably the constant radiation from the water surface 
calorimeter. The advantages of the. apparatus arc. these. 
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calorimeters generally—namely, obviation of tedious computation with some increase 
of accuracy. The following test numbers are given with some details of the experi¬ 
ments ; Heat of combustion of benzoic acid, 6323, 6315, 6316,6323, the best attested 
value known to the author being 6320. . G. C. J. 

New Densivolumeter for Deter* 
mination of Density of Solids, J* 
Eseard, ( Comptes rend., 1912,154,1242- 
1244.)—The illustration is nearly self- 
explanatory. Before use the graduated 
tube (on the left) is raised and the other 
tube lowered, and the apparatus charged 
with water though B. By moving one 
of the tubes slightly up or down, the water 
level in t is made to coincide with the zero 
* of the scale which is in c.e. A friction 
runner on m is then moved until it marks 
the level of the meniscus in the right-hand 
tube, which is then lowered until the bulb A 
is partly empty. The stopper a is removed, 
the weighed substance introduced, and the 
stopper reinserted. The levels of the tubes 
are readjusted until the meniscus in the 
right-hand tube again coincides with the 
position of the friction runner, and the 
volume of the solid introduced is read off 
direct on the graduated tube. 

G. C. J. 

Apparatus fop Determination of 
Vapour Pressure Isothermals of Silicic 
Acid Gels. B. Zsigmondy, W. Bach* 
mann, and E. F. Stevenson. {Zeitsck. 
anorg. Chem 1912, 75, lf©-197.)--The 
apparatus illustrated in the paper con¬ 
sists of (1) a small glass vessel for holding 
the gel, provided with a glass stopper, which is removed for the introduction 
of the gel, and which by a half-turn serves to make or break connection 
with the rest of the apparatus, from which it is detachable by a ground-glass 
joint; (2) a more capacious vessel for holding any liquid with the vapour 
pressure of which it is desired to bring the gel into equilibrium, this vessel being 
connected to a manometer, and also provided with a tap to disconnect its con¬ 
tents from the rest of the system; and (3) a T-tube connecting (1) and (2), the 
third limb of the T connecting through a tap to a mercury pump. For use with 
hydrogels, the taps and ground joints are greased for the upper part of their ground 
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surface with “Bamsay grease but for use with alcohol or benzene grease is not 
permissible for the ground joint of the weighed vessel containing the gel, and 
mercury-cupping must be resorted to. As an example of the maimer in which the 
apparatus is used, the following particulars relating to a series of experiments with a 
hydrogel of silicic acid are given. This gel was cut into pieces not larger than 4 mm, 
cube, and dried over concentrated sulphuric acid in an ordinary desiccator. The 
glass vessel for the reception of the gel was then weighed full of air, after removing 
every particle of grease from the stopper; the stopper was then greased, and the 
apparatus again weighed, exhausted, and weighed a third time. About 0*7 grm. of 
the gel was next transferred to the vessel, and the latter connected by its ground 
joint to the rest of the apparatus, the larger vessel, with manometer attachment, 
being charged with concentrated sulphuric acid. With the weighed vessel cut off 
by its tap from the rest of the apparatus, the rest of the apparatus was exhausted, 
connected momentarily with the weighed vessel, and the cycle repeated until, on 
opening the tap of the weighed vessel, the manometer remained stationary. The 
vessel containing the gel was then weighed daily, always closing its tap before 
disconnecting from the rest of the apparatus, and removing grease from its ground 
connection before weighing, until the difference between two successive weighings 
was less than 0*5 mgrm. Dry air was then admitted to the vessel and another 
weighing made. The concentrated acid in the vessel with manometer attachment 
was then replaced by acid of weaker strength, the system freed from air by the pump, 
and daily weighings again made, this series of operations being repeated with weaker 
and weaker acid, and finally with water. A reverse series, with increasing concen¬ 
tration of acid, was also made, and the results plotted on a system of rectangular 
co-ordinates, in which the ordinates are proportional to the vapour pressures, and 
the abscissas to the water content of the gels in molecules of water per molecule of 
silica. The method, though tedious, is much less so than that of Van Bemmelen 
{%di$ck. anorg. Ghem 1897, 13, 239), and, unlike his method, can be applied to 
alcohol and benzene gels as well as to hydrogels. For use with benzene, sulphuric 
acid is replaced by mixtures of benzene with paraffin oil, whilst a mixture of glycerol 
and alcohol is used in experiments with alcohol gels. G. C. J. 


Colorimeter for Rapid Work with Widely Varying Standards. C. H. 
White. (/. Amer. Ghem . Soc. 9 1912, 34, 659-662.)—The colorimeter is of the type 
in which the thickness of the sections observed is the variable. It consists essentially 
of two wedge-shaped hollow glass prisms of exactly equal dimensions, and open at 
the large end for the introduction of the solutions to be tested. The wedges are held 
in a vertical position side by side in a camera, and may be raised or lowered by rack 
and pinion, actuated by thumbscrews. The pinions are screened from view on tb^ 
side towards’the operator, except for a narrow horizontal slit across the middle <& 
camera, through which the solutions are observed when a test is being made. 
carriers are graduated to correspond to the length of the wedges, 
scale being opposite the index when the sharp edge of the wedge 
narrow opening in the screen through which the colour is ofeeervttf 
adjustable, so that the opening may be varied to suit* 
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shutter at the forward end of the camera, for diffusing the light, is hinged in the 
manner of a door to facilitate the transfer of the wedges to and from the camera. To 
carry out a determination with this instrument, equal quantities of the standard and 
of the material to be tested are diluted to equal volumes, and convenient amounts 
of the solutions are transferred to the wedges. The wedge containing the solution of 
unknown strength is set at the graduation representing the percentage—or some 
multiple of it—of the colouring matter in the standard. The wedge containing the 
standard is then adjusted, until the two fields seen through the camera appear 
identical. The percentage of colouring matter in the unknown is then indicated by 
the reading of the scale on the carrier containing the standard. If the depths of 
colour first compared are too great or too small for the most accurate comparison, 
the result may be checked, without changing the solutions, by setting the wedge con¬ 
taining the unknown at some new point on the scale, and again adjusting the other, 
wedge until equality is reached. In the author's hands, the maximum error of a 
single observation is 0*6 per cent. The apparatus, which is illustrated in the paper, 
is made by Bimer and Amend, of New York. &• C. J. 


Combined Governor and Gauge fop Regulating Flow of Gas. S. H. 
Collins. (. Proc . Phil Soc . Univ. Durham, 1912, 4, 110-113.)—The figure shows 

the governor and gauge for maintaining a flow of gas: 
A is a glass tap with pointer and scale; b, c, and m 
are rubber connections; d is a piece of glass rod 
drawn out to a long, fine point; e is a piece of glass 
Sprengel tube blown with a bulb and then ground 
down ; F is a float containing mercury, and having 
a flat glass platform cemented on; K is a piece of 
wide glass tube, and / is a glass cylinder. The gas 
enters at n and leaves at x. When working the gas 
depresses the water to i, but instead of entering here, 
it passes by d into the chamber containing the valve. 
The rate at which the gas passes through this valve 
depends upon the position of F, which is kept hover¬ 
ing about a position determined by the level h, accord¬ 
ing to the size of the instrument. The level of water 
g is dependent on the amount of water placed in 
the jar, and may be adjusted at the commencement. 
The height gh is thus fixed; the height gi shows 
the pressures of the incoming gas, hi the surplus 
pressure being got rid of by the valve. As the 
difference of pressure on the two sides of the tap is 
kepi constant, and the tap is fixed by experiment, both pressure and resistance 
are constant, and the current also in the absence of variation of specific gravity of 
the gas. The instrument in trial has shown an average flow of 10*05 ± Q-2§ litres of 
4 gas per hour when 10 litres were required. A. B. T. 
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Constant-Pressure Hydrogen Generator. S. H. Collins. (Proc. Phil 
Soc. Univ. Durham , 1912, 4, 107-109.)—The author claims that the apparatus 
delivers pure hydrogen at a steady rate. The figure shows a 


Winchester quart bottle, A , containing diluted sulphuric acid 
(1:8 by volume), and supplied with a stopcock, G. The wooden 
block B and the air-tube in A provide coarse and fine adjust¬ 
ment respectively for pressure of gas. The wide tube d is 
roughly graduated in c.c., the level of the sprinkler / being 
zero. The large bottle K serves to hold the waste acid, and 
in conjunction with the inverted cylindrical jar I acts as a 
gas-holder. The trough P receives the waste acid and is 
emptied occasionally. The jar I contains about 7 kgrms. of 
zinc in lumps (not granulated) resting on a ball of copper 
wire. Between the mouth of J and the bottom of K are two 
pieces of wide rubber tube to prevent breakage. The acid tube 
has a rubber connection at l and the gas delivery tube similarly 
one at w, and these should be narrower than the tubes used 
as a cushion for J, to prevent their being elosed by the weight 
of zinc, hi is only about three-quarters of df. Three corks are 
placed in the month of K to fix / firmly. The hydrogen is freed 
from sulphuretted hydrogen and other impurities by passing 
it through a tube containing “mercury lime,*’ prepared by 
mixing 3 parts of mercuric chloride and 1 part of lime, making 
into a paste with water, drying the mixture, and breaking it into 



convenient sized lumps ready for use. This purifier gradually becomes yellow 


and then black by absorption of the impurities. 


A. B. T. 


Analysis of Organic Substances by an Electrical Method. E. E. Reid. 
(Amer. Ghem. J\, 1912, 47, 416-419.)—The following method is recommended for the 
simultaneous estimation of carbon, hydrogen, and sulphur. A combustion-tube of 
transparent quartz 600 mm. long by 17 or 18 mm. internal diameter is used, though 



one of hard glass may serve. In the end A is inserted a two-holed na 
through one hole of which passes a small quartz tube, 800 mm. lop 
external diameter (A to £>)* At 25 mm. from the end this tube is bent ? 
45°, the bent end projecting from the stopper. To the outer end ci 
a T-tube, into the other side of which is fused a platinum wMii||ps| 
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large enough to carry a current of 3 amperes without heating. The wire passes 
through the T-tube and small quartz tube, and connects at the end of the latter 
with one end of two metres of fine platinum wire (“No. 80”) used as the heating 
coil; this is wound into a spiral about 12 mm, in diameter, and is supported on the 
small quartz tube. When hot, this has a resistance of 24 ohms, and is used on a 
110-volt circuit, in series with an external resistance of 18 ohms, taking 2*6 amperes 
of current. This wire is coiled tightly round the small quartz tube for a distance of 
about 125 mm; from the stopper, and its end is joined to a rather stout platinum 
wire passing through the stopper. These close coils are so placed as to keep the 
lead peroxide in the boat just below them nearly, but not quite, up to its decompo¬ 
sition point. 

A piece of platinum foil 100 by 25 mm. has welded across it, 1 mm. from the 
end, a piece of platinum wire. The other end is notched and turned up, and the foil 
bent to form a semicircular trough to fit inside the combustion tube. At E, just 
beyond the end of the small quartz tube, is placed a plug of quartz wool, 75 mm. 
long (asbestos will not answer, as it absorbs oxides of sulphur). Over this portion 
of the combustion tube is suspended a shield of thick asbestos board, and under it is 
placed a strong burner with a “ wing” top. The plug of quartz wool at G contains a 
loop of platinum wire, to withdraw it when the boat is to be inserted. The portion 
of the tube containing the heating coil is provided with a close-fitting cover of 
asbestos board having a narrow slit through which the coil may be observed. 

Lead peroxide is used as the oxidising material A blank experiment, to deter¬ 
mine its loss in weight when reduced to the monoxide, is made by heating a weighed 
quantity of the peroxide in the platinum boat in the combustion tube, using two 
burners under the tube and one from above. The peroxide is heated till it is at a 
red heat (3 mins.), when the source of heat is removed, and the boat cooled quickly. 
The resulting pure yellow monoxide is weighed, and the loss of weight calculated 
pear grm. of peroxide. For an estimation, 1 to 2 grms. of the peroxide in the boat, 
spread out evenly, are placed in the combustion-tube, the quartz plug at E heated 
very hot, and the platinum coil brought to a bright red heat before inserting the boat 
containing the substance to be burned. Next the burner under the plug G is lighted, 
and a slow current of oxygen is admitted through the small quartz tube, care being 
taken that an excess of oxygen is present in the gases issuing at JL A third burner 
heats the boat at F to cause slow volatilisation of the substances, and the vapours are 
passed through the quartz plug at E by means of a slow current of air or nitrogen 
admitted at B. The most refractory substances are completely burned at the high 
temperatures possible in the quartz tube, admitting oxygen at B if necessary. 
0*2 grms. of substance is burnt in about one hour, and even if complete combustion 
of the carbon is not assured, the sulphur is usually satisfactorily burned and 
absorbed. When the combustion is complete, the platinum boat containing the 
peroxide is heated to reduce it, as already described. Using the results of the blank, 
the loss in weight on reduction is calculated. The weight of the boat and its contents 
is diminished by this amount, and the remainder, subtracted from the final weight, 
gives the weight of sulphur trioxide absorbed during the combustion. A B. T. 
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New Method for Quantitative Analysis of Solutions by Precise 
Thermometry, T. W. Biehards and J. W. Shipley. (/. Amer. Chem. Soc., 1912, 
34, 599-603.)—The method depends upon noting the precise temperature at which 
the solution attains exactly the same density as a given, previously calibrated float, 
and its application is of course limited to cases where not more than one substance, 
in addition to the solvent, is present When, as is usual, the solution is denser than 
the solvent, the more concentrated the solution, the higher is the temperature 
necessary to reach floating equilibrium; hence, each concentration corresponds to a 
definite temperature, and after a few points on the almost linear curve connecting 
the two variables have been determined by means of known solutions, all the inter¬ 
vening ones are determinable by simply reading the thermometer at the points where 
floating equilibrium is attained. When the solution is less dense than the solvent, 
it must be cooled instead of warmed to attain floating equilibrium, as the concentra¬ 
tion increases. The exact density of none of the solutions need be known, since the 
method dependsonly on differences of density. 

A mercury thermometer used for this purpose is best calibrated with great care; 
but if the bore is very uniform and the graduation is perfectly spaced, the degrees 
need not correspond to any recognised scale. Good results may be got with any 
good Beekmann thermometer. Platinum resistance thermometers may be used by 
those familiar with very exact electrical measurements, and in this case ohms or 
multi-volts may be plotted directly against concentrations without translation into 
Centigrade degrees. A thermostat capable of being adjusted to any needed tempera¬ 
ture and of being kept there within 0005° C. is required in order that the greatest 
accuracy may be attained. The solution to be investigated is placed in a litre 
Erlenmeyer flask, immersed in the thermostat and the float within the flask is viewed 
by reflection in a small inclined mirror kept beneath the water of the bath. The 
glass float should be small (5 c.e.) and cigar-shaped and, if permanency in calibration 
is desired, should have been made several months before use. A recently-made float 
may be used, but will require calibration every few days. For wide ranges of 
concentration, several floats will be necessary. Because the co-efficient of expansion 
of the float enters into the effect, the results obtained with floats made of different 
materials are not directly comparable. Probably Jena thermometer glass (59 111 ) is 
the best material available. The exact density of the float is of no consequence: all 
that is necessary is that it shall float at room temperature in the lightest solution for 
which it is to be used, and sink when the temperature is raised a few degrees. A 
float of slightly too low density is easily adjusted by attaching to it a few points of 
glass. The sensitiveness of such floats is very great and the temperature at which 
they sink or rise can be determined within 0-001° C. As an example of the order of 


magnitude of the temperature differences corresponding to differences of concentration j 
which the method is designed to measure, the following may be given: A particular 
float just sank in alcohol of 98*99 per cent, strength at 15*391° 0. On adding 
so that the percentage of water in the alcohol was increased from 1“01 per eepl; j 
3*44 per cent., the temperature of floating equilibrium was 24*093, and 
experiments showed that the increase of temperature ©I 


very nearly a linear function of the concentration of w&te&i If 



334 


REPORT 


float affords a means o! determining the percentage strength of strong alcohol with a 
degree of accuracy which is limited rather by errors inherent in the .methods avail¬ 
able for determining the strength of the 98*99 per cent, spirit need as the basis of 
calibration than by the experimental errors of the method now described. 

<x. Ci. J. 
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REPORT. 

The Softening’, Purification, and Sterilisation of Water Supplies. 
A* C. Houston. (Metropolitan Water Board. Eighth Report on Research Work.) 
—The report deals with a novel method of using lime primarily as a bactericidal 
agent, and only secondarily and incidentally for softening purposes. This would make 
possible the safe and speedy utilisation of flood-water, and the absolute elimination, 
so far as tbe portion of water treated with an excess of lime is concerned, of any 
danger from such epidemic water-borne diseases as typhoid fever and cholera. As 
an illustration of the method, it is assumed that it is required to deal with 10,000 
gallons of the Thames supply, to remove at least 15 parts of total hardness, and to 
render the water innocuous. Fifteen pounds of quicklime, costing l£d., would be 
added to 7,500 gallons of raw, unstored Thames water. This would kill within 
twenty-four hours the B . coli, and inferentially, but certainly, the microbes also of 
epidemic water-borne disease— e.g. t the typhoid bacillus. The water would also be 
improved considerably as judged by physical and chemical standards. The excess 
of lime (about 0*007 per cent.) would then have to be neutralised with 2,500 gallons 
of adequately stored water, which, according to all the author’s experiments, would 
not contain any of the microbes of epidemic water-borne disease. Thus 75 per cent, 
of the water would be sterilised chemically, and the remaining 25 per cent, by 
storage^ The mixture would have lost about 15 parts of its total hardness, and 
would contain no undesirable excess of free lime, besides being perfectly innocuous. 
Rapid filtration alone would then be required to remove the precipitate of inert 
carbonate of lime, and to bring the water up to a reasonable standard of chemical 
purity. As an alternative, the ease of a well water is considered, having over 
15 parts of temporary hardness, which is considered to be dangerous. Seventy-five 
per cent, of the whole would be lime-sterilised, and the remaining 25 per cent, 
sterilised by ozone or heat, or by active chlorine, and the two portions mixed 
together to produce a softened and bacteriologically sale drinking-water. As only 
25 per cent, of the total would require the more expensive treatment, the cost is 
proportionately reduced, and the faint taste in the 25 per cent, portion would be 
diluted to such an extent as to be negligible. Experiments are cited showing that 
the bactericidal dose of lime with hard waters is about 1 to 5,000, falling in the 
case of very soft waters to about 1 to 50,000, The experiments were made with 
“ uncultivated ” B. coli— the state in which they would be ingested by the consumer. 
The B. coli in London crude sewage were killed by 1 part of quicklime (about 75 per 
cent. OaO) in 2,000 parts of sewage. The disadvantages and the advantages (of the 
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excess lime method) are set out, and among the former, assuming the method to be 
grafted on to an existing water-purification plant, is the fact that the mere cost of 
lime to reduce the hardness, even by 10 parts, would be about double the cost of the 
existing process of sand-filtration. The capital expenditure on the machinery and 
softening tanks would be very large, and the periodical removal and disposal of 
sludge would entail great expense, and might even be impracticable. Softening 
proposals (apart from the novel application of utilising the lime as a germicidal 
agent) would seem to run counter to the authoritative “ findings ” of the 
“Richmond,” "Balfour,” and “Llandaff” Commissions, and of the Arbitration 
Court. As against all these, the method can be applied to 75 per cent, or any 
smaller proportion of the total supply, and is specially suitable for flood-waters, 
* because the water is then usually less hard, and the treatment has a clarifying and 
purifying action, apart from its bactericidal effect. The cost of lime treatment is not 
wholly unremunerative, and it is even claimed by some that a substantial gain on 
balance is obtained, due to saving in soap and fuel consumption. Of first-rate 
importance is the capacity of the method quickly (five to twenty-four hours) to 
render an initially foul water absolutely safe bacteriologically; it also virtually 
increases the yield of the sources of supply by rendering them always fit for 
abstraction. The method is perfectly innocuous, since no substance is left in the 
water which Was not there initially in greater amount. The construction of new 
storage reservoirs could be postponed, as the lime-treated water is brought into 
a parallel bacteriological condition with the adequately stored water. This would 
mean, in effect (on the 75 per cent, basis), prolonging the period of storage from 
30 to about 120 days, since 25 per cent, of the water from the storage reservoirs 
could be mixed with 75 per cent, of raw water after lime-sterilisation. 

H. P. E. H, 
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Methods of Ant Analysis. By J. S. Haldane, M.D., F.R.S. Pp. x 4- 130. 

London: Charles Griffin and Co. 1912. Price 5s. net. 

Most of those who are actively engaged in air analysis are more or less familiar 
with the work of Dr. Haldane in this direction, and to these it is enough to say that 
this little book contains illustrations and detailed instructions for the use of all those 
pieces of apparatus which we owe to the author—illustrations and instructions 
which until now were hard to come by, as they were scattered among a number of 
journals not usually to be found on the analyst's shelves and among ISuebaoks. To 
those whose general knowledge of the subject was acquired a few years ago, and 
who have not given close attention to more recent periodical literature, it may fee; 
said, without exaggeration, that the work of Haldane has revolutionised methods of 
air analysis—at any rate of methods designed to estimate three or a less niunbefc# j 
constituents in a gas mixture. Haldane’s original apparatus was described 
ago as 1898, but since that date various modifications of ifcjxayej 
special purposes, and perhaps the best known is his 
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estimation of carbon dioxide in the air of ordinary rooms, and this apparatus serves 
as well as any to illustrate the principles common to all. 

For the gasometrie estimation of the small proportion of carbon dioxide usually 
found in ordinary rooms and factories, a portion at least of the measuring burette 
must be of very narrow diameter, and a feature of all apparatus of the Haldane 
type is a burette with a bulb of relatively large dimensions, and a narrow, graduated 
stem. The relation between the volume of the graduated stem and the bulb differs 
according to the purposes the apparatus is intended to fulfil; but for the determina¬ 
tion of carbon dioxide in air the stem makes up only one-hundredth of the volume 
of the whole burette, and is divided into 100 divisions. Since the scale is sufficiently 
open to allow fractions of a scale division to be estimated with an error not exceeding 
0*1, very close reading is possible ; but it is obvious that such close reading would be 
futile unless there existed means for correcting for variations—even very small 
variations—of temperature and pressure between two readings. An essential feature 
of the Haldane apparatus is that it provides such a means of compensating for 
variations of pressure or temperature. The means adopted is a control-tube, of the 
same size and shape as the burette, placed alongside the latter in a water jacket, the 
burette and control-tube being connected by independent connections to separate 
limbs of what is in effect a differential pressure gauge, charged with a solution of 
caustic potash. Dr. Haldane, in his book, acknowledges the use of a control-tube 
by Williamson and Bussell, and the use of the same principle by Pettersson; but 
the application of the principle in a simple and practical form is due to Dr. Haldane 
alone, as is constantly recognised by designers of new forms of gas apparatus when, 
to shorten their descriptions, they say their apparatus embodies the Haldane 
principle. 

Since the appearance of the publications in which Dr, Haldane’s various pieces 
of apparatus were first described, many minor improvements have been introduced, 
and some of these were described in a paper fay Butterfield^(ANALYST, 1909,34, 257) 
—a paper which had a special value at the time because of the inaccessibility to 
many of Haldane’s original papers. All these minor improvements are referred to in 
the present book, which will therefore be welcomed even by those familiar with the 
original papers. 

In addition to gasometrie methods, the book includes a description of the 
Haldane and Pembrey method for the gravimetric determination of moisture and 
carbon dioxide—a method which, by simple means, enormously increased the speed 
and accuracy of such determinations—and modern methods for the recognition and 
determination of small proportions of carbon monoxide in air are also dealt with at 
length. In this connection, again, the work of Haldane (and Douglas) has at once 
simplified and increased the accuracy of the blood test, the use of the spectroscope 
being dispensed vrith and the delieaey of the test increased about fivefold. 

This book, which, in addition to its other merits, is well illustrated and excep¬ 
tionally free from misprints, must find a place in the library of every chemist who 
is at all interested in the subject with which it deals, and those chemists who are 
not interested in the analysis of simple gas mixtures must be few# 

G. Cecil Jokes, 
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An Introduction to Quantitative Analysis. By S. J. M. Auld, D.Sc. (Lond.), 
PhD., F.I.C. London: Methuen and Co., Ltd. 1912. Pp. x + 215. 
Price 5s. net. 

This is one of Methuen’s Textbooks of Science series, and aims at providing 
“ an introductory course in quantitative analysis* suitable lor college and university 
students, without entering too deeply into the details of special technical analysis," 
and in this object it succeeds. That it does so to an appreciably greater extent than 
many of the existing similar handbooks is open to doubt Little can be said in 
favour of the practice of multiplying elementary textbooks, which do not efficiently 
replace good laboratory teaching, which do not particularly encourage independent 
ingenuity on the part of the student, or which fail to emphasise the scientific 
foundations of analytical chemistry. 

The author has traversed practically the whole range of ordinary analysis, and 
has been in this respect too ambitious; for instance, the accounts of water and gas 
analysis are inevitably scrappy. No doubt the actual manipulative detail of water 
analysis may be properly described in seventeen pages, and it may be argued that 
the really important thing, which is the interpretation of the results, can be taught 
by experience alone. This branch of analysis is surely better left to the special 
technical treatise. 

As to the methods and exercises properly included in a college course, the 
'Selection in the present volume is satisfactory. It is to be regretted that the use of 
standard thiocyanate is omitted, and that no reference is made to the volumetric 
estimation of mixed alkali, hydroxide, and carbonate,, but, on the other hand, one is 
pleased to see borax brought into line with other weak alkalis. 

The book is reasonably free of errors and misprints, but grave exception will be 
taken to the explanation of bichromate oxidation by the scheme— 

Cr 2 0 6 -^Cr g O 3 + 30, on p. 58. 

In the estimation of sulphur by means of sodium peroxide, the possible injury to 
a platinum vessel should be indicated, and in the determination of the equivalent of 
magnesium by heating in air, mention ought to have been made of the formation of 
magnesium nitride, a point that often puzzles a thoughtful student. The weighing 
of a precipitate on a “tarred” filter-paper (p. 125} points to a somewhat hasty revision. 
Apart from these criticisms, which after all might be directed against most elementary 
books, this volume has the merit of brevity, and will no doubt be of use to the 
students for whom it is intended. G. Dbuce Landbb. 

Sulphubic Acid and Alkali. By G. Lunge. Vol. iii.: Ammonia Soda, Various 
Processes of Alkali Making and the Chlorine Industry. London: Gurney and 
Jackson. 1911. Price 30s. net. 

The analyst who may have to refer to the third volume of Dr. 
work on alkali industries in search of detailed information 
analytical methods will be disappointed. Eor these another 
author must be consulted; but the present volume contains a 
specific gravities and strength of solutions, as well as 
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for carrying out the various operations in a factory. Many tables of statistics are 
given which might have been useful had they been brought up to date. The produc¬ 
tion of ammonia soda, for instance, is only given to 1895, and can only possess 
historical interest sixteen years later. There are numerous indications throughout 
the book that it has neither been carefully revised nor brought up to date since the 
issue of the seeond edition in 1896. As the author remarks, even the description of 
many antiquated or impracticable processes may be of occasional use to the 
professional reader; but still those who refer to a work by a technical expert expect 
up-to-date information as to the actual working of factories and a little more guidance 
than a mere enumeration of processes because they have been patented. The reader 
who is not already an expert will have difficulty in ascertaining what the best 
practice is at the present time in factories producing the materials referred to in the 
work. For instance, Sehlcesing’s ammonia soda process of 1889 is called new, and 
the same term is applied to a patent taken out in 1893 and long since expired. 

The bulk of the volume might, with advantage to the reader, be reduced by at 
least one-third, and it is to be hoped that in any future edition the editing will be more 
carefully done and the matter brought up-to-date. Errors are very numerous, and 
in some cases misleading. We are told, for instance, that the American short ton is 
1,000 pounds, and in a description of apparatus on p. 121, a drum is substituted for 
a chain. Even the reprint of a German title contains two errors in one line. 

The 184 illustrations are clear and well executed, but many of them are mainly 
of antiquarian interest to the chemical technologist of to-day. Walter F. Beid. 

Nitrocellulose Industry. By E. G. Worden. 2 vols. London: Constable and 
Ca, Ltd. 1911. London. Price 42s. net. 

The compilation of this book has been a work of very great magnitude. It is 
impossible, in the course of a short review, to do anything approaching justice to the 
results of the author's industry. The text runs to over 1,000 pages, the references 
total nearly 18,000, some 500 different journals have been consulted, and the patent 
specification references are international, and are inclusive of Japan and Mexico. 
The reviewer has been particularly struck with the reliable and up-to-date nature of 
the information in those sections of the book which deal with gun-cotton and 
propellants. The analyst will find many subjects very fully dealt with. Fusel oil and 
amyl acetate are treated at considerable length from the manufacturing point of 
view, and the analysis of amyl acetate, crude fusel oil, and purified amyl alcohol are 
dealt with very adequately. The section on camphor, artificial camphor and camphor 
substitutes, is a very important one. Very full details are given of the methods 
adopted for the analysis of lacquers, celluloid, photographic films, and pharmaceutical 
collodion. The article on artificial filaments is especially worthy of note, as it deals 
with the subject in a most interesting manner. Thirty pages are devoted to the 
United States regulations for denatured alcohol. The book, as a whole, claims the 
highest commendations, aud it can certainly be consulted with very great profit by 
everyone who has to deal with nitrocellulose, either in its wide ramifications in the 
arts, or in its use in explosives. George W. MacDon^b. 
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ON THE APPLICATION OF ADSORPTION TO THE DETECTION AND 
SEPARATION OF CERTAIN DYES. 

By A. CHASTON CHAPMAN and ALFRED SIEBOLD. 

(Bead at the Meeting, June 5,1912,) 

During recent years a very considerable amount of attention has been devoted to 
the study of certain phenomena to which the general term “ adsorption ” has been 
applied. Whatever may be the precise explanation of these phenomena, the facts 
are comparatively simple, and many instances— e.g., the decolonisation of solutions 
by means of animal charcoal—have been known and utilised for a very long time. 
Among adsorbent substances, kaolin occupies an important position, and a number 
of references to its power of removing dyestuffs from solution are to be found in 
chemical literature. These, as a rule, occur in communications dealing with the 
theory or practice of dyeing, and, with the exception of the valuable work of Gop- 
pelsroeder on the separation and identification of certain colouring matters by 
capillary methods, no systematic study of this property, from the analytical stand¬ 
point, has, so far as we are aware, been made* It is true that H. Wislicenus 
(Zeitsch. Chem. Ind. Kolloide 1908, 2, Supt., II,, 11-20) has suggested the application 
of the so-called “ fibre-alumina ” to the examination of various kinds of extracts, 
including dyes, and that La Wall has employed kaolin as one of the reagents in a 
schema for the detection of certain natural colouring matters (“ Select Methods of 
Food Analysis,” Leffmann and Beam, 2nd Edition, pp. 74-75), but no very definite 
results appear to have been obtained, and no mention is made of the separation and 
identification of artificial dyes. Among the more important papers dealing with the 
question of adsorption of coal-tar dyestuffs, attention may be specially directed to a 
paper by Suida (Monatsh Chem., 1904, 25, 1107), in which the adsorbing properties 
of kaolin and other silicates and silicious materials have been studied. 

Few problems are more difficult than the identification of the 
colouring of foodstuffs, particularly when two or more are present 
apology is needed for bringing to the notice of analysts any 
of facilitating such investigation, even if only to a 
described below had their origin in some 
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of us, that certain artificial dyestuffs could be readily separated by the use of 
kaolin, and that this property could in some cases be usefully applied to the examina¬ 
tion of artificially coloured food-products. 

The method of experimenting was very simple, and consisted in stirring in a 
small glass mortar the solution of the dye with a weighed quantity of kaolin, pre¬ 
viously ground with a little water. Alternatively the dry kaolin was added to the 
dye solution, and the mixture thoroughly stirred, or in some cases the solution of 
the dye was merely filtered through a layer of kaolin. The dye solutions contained 
in all cases 1 grm. of the dyestuff per litre. For the purposes of the experiments, 
10 c,c. of the dye solution were stirred for several minutes with 5 grms. of kaolin* 
previously mixed with 10 c.e. of water, and the mixture filtered through a Buchner 
funnel with the aid of a pump. The above amount of kaolin was always employed, 
but in the case of those colours which are very rapidly adsorbed, it was found that the 
kaolin was capable of taking up in some cases more than 1 per cent, of its weight of 
the dye. When tested in this manner, it was found that the various dyes experi¬ 
mented with could be divided into three classes: (a) those which are entirely 
adsorbed under the above-mentioned conditions; (b) those which are partially 
adsorbed, giving coloured kaolin from which the bulk of the dye can be extracted 
by washing with water; and (c) those which are not appreciably adsorbed. 

The following table contains a list of the dyes experimented with, and shows 
their behaviour when treated in the manner above described: 


Table I, 


Adsorbed. 

Partially Adsorbed, but Adsorbed 
Ooicmr pertly extracted 
by Washing with Water. 

Not Adsorbed. 

Congo red. 

Acid green. 

Acid magenta. 

Safxamne. 

Patent blue. 

Eosin. 

Magenta. 

Soluble blue. 

Erythrosin. 

Neutral red* 

— 

Fluorescein. 

Malachite green. 

— 

Methyl orange. 

Brilliant green. 

Acid green. 

(Practically all extracted 
by boiling water.) 

Tropseolin. 

Methylene blue. 

— 

Orange IV. 

Bismarck brown. 

! - 

Ponceau 4R, 

Crystal violet. 

■ "— 

Bordeaux R. 

_ 

Sudan red. 

Methyl violet B extra. 

_ 

Tartrazin. 

Auramine. 

j 


Naphthol yellow. 
Picric acid 

Naphthol green. 
Indigo carmine. 
Cocmneal (1 per ; s 

-—- } 1}: r - ! 
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Although three entirely different lots of kaolin which were experimented with 
behaved very similarly so far as their .powers of adsorption were concerned, yet 
slight differences were observed, particularly in the case of certain of the partially 
adsorbable dyes. 

A convenient method of ascertaining whether any particular sample of kaolin is 
suitable for the examination of dyes by this method, is to mix 10 c.e. of a 0*1 per 
cent, aqueous solution of naphthol yellow, and 5 c.c. of a 0*1 per cent, aqueous 
solution of soluble blue. In the case of a really good kaolin, 5 grms. should be 
sufficient for the complete separation of these two colours—that is to say, the 
filtrate should be yellow and not tinged with blue. Satisfactory separations of the 
following dyes were effected: 

Methyl violet B extra and naphthol yellow, crystal violet and naphthol yellow, 
crystal violet and eosin, auramine and naphthol green, anramine and indigo carmine, 
auramine and acid magenta, magenta and tropaeolin, methylene blue and cochineal 
{1 per cent.), malachite green and tropaeolin, brilliant green and tropaeolin, methylene 
blue and tartrazin, crystal violet and methyl orange, soluble blue (5 c.e. only) aud 
naphthol yellow. 

In some cases it happens that, although a dye is itself readily soluble in alcohol, 
it is yet incapable of being dissolved from the coloured kaolin by means of that 
solvent. It is clear, therefore, that this property might in some instances be made 
use of in order to effect the approximate separation of three dyes when present 
together. Thus, the 5 grms. of kaolin, having been shaken or stirred with the dye 
solution in the m ann er indicated above, and filtered, the coloured kaolin remaining 
on the filter might, after one or two washings with hot water, be treated with hot 
alcohol The following are examples of separations effected in this manner: 


Ponceau 4 B: 
Crystal violet: 
Safranine: 

Naphthol yellow: 
Magenta: 
Methylene blue: 

Fluorescein: 
Brilliant green: 
Congo Ted:. 


Table II. 

Aqueous filtrate. 
Alcoholic filtrate. 
Kaolin. 

Aqueous filtrate. 
Alcoholic filtrate. 
Kaolin. 

Aqueous filtrate. 
Alcoholic filtrate. 
Kaolin. 


Bed. 

Purple. 

Pink. 

Yellow. 

Bed. 

Purplish-blue. 

J>irty pink and fluorescent. 
Green. 

Pink. 


That the coloration of the kaolin in the above cases was, in fact, due to the safranine, 
methylene blue, and congo red respectively, was proved by the application of well- 
known tests. 

Experiments were next made for the purpose of ascertaining i 
adsorption results given above apply to saccharine solutions, 
methyl violet, safranine, Bismarck brown, brill ia nt green, i 
the results were substantially the same as when sugar 
results apply entirely to the removed of dyes from aqmaus i 
kaolin, but in many cases the removal of the 
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Alcohol, 

Alcohol, tinted 
light pink. 
Alcohol, coloured 
light pink. 

Deep pink 
solution. 

Little change; 
reddish-yellow 
filtrate. 

Violet solution. 

ii 

Greenish eolu- 
i tion; partly 
extracted. 
Deep green solu¬ 
tion; easily 
extracted. 

No action. 

Yellow on 
boiling. 

Yellow solution. 

I 

£ 

No change. 

>i 

Slowly 

becomes 

lighter. 

Yellow- 

brown. 

No change. 

II 

Decolorised. 

ii 

No change. 

i 

Yellower. 

Lighter. 

l 

~-§ 
ta ® 

l 

No ohange. 

It 

! 

n 

Yellow- 

brown. 

Lighter and 
duller. 

No ohange. 

Nearly 

decolorised. 

ii 

No change. 

Browner. 

Decolorised. 

t 

Bluish-slate. 

Bluish-green. 

Yellowish- 

brown. 

Bluish-slate. 

Greenish. 

Dull orange. 

Yellow-red. 

Yellowish- 

red. 

Bluish-green, 
becoming 
blue on 
dilution. 
Puce. 

Deodorised. 

HOI. 

Deep blue, i 

Greenish- 

blue. 

Yellow. 

* Blue. 

Brownish- 
yellow. 
Orange- 
l yellow. 
Bright 
yellow. 

Yellow. 

No ohange. 

Puoe. 

Decolorised. 

#4 

«i 

Slate blue. 

Purple. 

Brownish. 

Violet-blue. 

Pawn. 

Greenish. 

Pawn. 

Yellowish- 

brown. 

No change. 

Darker. 

Much lighter. 


Deep blue. 

Green, 
changing to 
dull violet on 
dilution. 
Brownish- 
yellow. 

Green. 

Yellowish- 

brown. 

Brownish- 

yellow. 

Yellow. 

Orange, 

Yellowish- 

green, 

becoming blue 
on dilution. 
Puce. 

Pawn. 

Jsvl 

° 

& rt 
&§ 
^i 4 

Congo red. 

Safranine. 

Magenta. 

Neutral red. 

Methyl violet 
B extra. 
Crystal violet. 

Malachite 

green. 

Brilliant 

green. 

Methylene 

blue, 

Bismarck 
brown, or 
Vesuvin. 
Auramine. 
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effected by the same method, although not in the same degree. Thus, working 
tinder the above conditions, safranine which is completely removed from water, was 
only partly adsorbed from a solution in 90 per cent. alcohol. The kaolin containing 
the adsorbed dyes can be tested by the application of reagents similar to those which 
have been employed for the detection of dyes on wool and other fibres. As we have 
verified these reactions in the case of the colours experimented with, it may be 
useful to give the table (p. 342), although the reactions are in many cases to be found 
in various textbooks dealing with the subject: 

The coloured kaolins were, in all cases, dried before the application of the 
above-mentioned reagents. The dilute sulphuric acid referred to was prepared by 
mixing one part by weight of the acid with nine parts of water; the sulphuric acid, 
hydrochloric acid, and nitric acid were the ordinary pure laboratory reagents. The 
caustic soda solution was a 10 per cent, solution, and the ammonia was prepared by 
mix ing one volume of the strong ammonia solution with two volumes of water. The 
alcohol referred to in the last column was 90 per cent, strength. 

It will be seen that we have only dealt with a few of the more commonly 
occurring dyestuffs, but doubtless the method would prove applicable in the case 
of a great many other colouring matters with which we have not experimented. 
It may be said that no difference could be observed in the adsorbing properties 
of kaolin when this was extracted with dilute hydrochloric acid and thoroughly 
washed. On the other hand, the ignition of the kaolin seemed to weaken its 
adsorbing properties to some extent Precipitated aluminium hydroxide ground up 
with water (the so-called alumina cream) was found to be very inferior to kaolin as 
an adsorbent. 

Discussion. 

Mr. Bevan asked whether the respective proportions in which the dyes were 
present would make any difference in the accuracy of the test, and also whether there 
appeared to be any connection between the chemical composition of the various dyes 
and their degree of adsorption. 

Mr. Raymond Ross asked whether kaolin had any action upon natural vegetable 
colouring matters, such as occurred in fruits and in jam. 

Mr. J. Conn ah asked whether this method had been applied to the identification 
of vegetable colours (e.g. f fruit juices) as well as to the coal-tar colours, and remarked 
that the method would doubtless be useful for the detection of artificial colouring 
matters in wines. 

Mr. K R. Bolton asked whether the method could be used to separate colours 
from oils, and also whether the authors had tried the use of Puller’s earth. He 
suggested that possibly the use of kaolin and Fuller’s earth consecutively might be 
found advantageous. Fuller’s earth, of course, varied a good deal in its 
oils, some samples being capable of bleaching oils that would not be affects 
samples. 

Mr. H. E. Bubgess said that he had recently found 
taming three or four of these dyes was applied to 
were separated, and could be 
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paper and dissolving out the separate colours. The colours in that case were dis¬ 
solved in glycerol before being applied to the blotting-paper; when water was used, 
the same effect was not obtained, 

Mr. Evbbshbd said that those colours which were adsorbed by kaolin were all, 
or nearly all, basic colours, whereas those which were not adsorbed were “acid 
dyes. The action of the kaolin was therefore analogous to that of animal fibres. A 
skein of wool would take up the baffle colours from a neutral bath, while the acid 
colours would only dye wool in the presence of a little mineral acid. He should like 
to ask whether the authors had tried the effect of mineral acids upon the adsorption 
of any of these dyes by kaolin. Had any quantitative tests been made with mixtures 
of add and basic colours to see whether the former passed through the kaolin com¬ 
pletely ? It was well known that if fairly strong solutions of acid and basic colours 
were mixed, a precipitate was generally formed. If this precipitation occurred with 
weak solutions in passing through the kaolin, the separation must be incompleta 
Had the kaolin method any superiority over the well-known methods of testing by 
means of wool and cotton ? 

Mr. L. M. Nash asked whether this method applied id spirit-soluble Colours. 

Mr. Bichmohb said that a good many years ago a method was published for 
detecting artificial colours in butter and margarine by shaking up with “ Spanish 
earth,’* which, while not affecting the natural colouring matters, removed a good 


The President remarked that the fact that it was possible, when two out of a 
mixture of three dyes had been adsorbed by kaolin, to remove one of these by treat¬ 
ment with alcohol, showed how great an influence was exercised by the liquid in 
which the colours were dissolved. No doubt, if alcohol had been used in the first 
Instance, different effects as regards adsorption would have been produced, and it 
might perhaps be possible, by varying the solvent, to extend the application of the 
method. 

Mr. Ghapmah, in reply, said that the classification of the various dyes into those 
which were adsorb&hie by kaolin and those which were non-adsorbable was not, of 
course, an absolutely sharp one, but the method was at least capable of permitting of 
the separation of a number of dyes from one another, and of rendering their identifica¬ 
tion possible. It was true that, generally speaking, the dyes which were adsorbable 
by the kaolin were those which had a basic character, whilst those of an acid character 
remained, as a rule, unadsorbed. This had been pointed out some years ago by Suida 
and others. It was, of course, also true that some of the dye stuffs, to which he had 
referred, interacted and produced some precipitation. One advantage of the kaolin 
method over the ordinary one of dyeing wool, and also over such capillary methods 
as those mentioned by Mr. Burgess, was that larger quantities of the dyes could be 
separated, and that the dyed kaolin could be tested by means of various reagents, 
which could not well be applied to wool or paper. He and Mr. Siebold had not 
devoted much attention to natural colouring matters, but a good deal of work had 
already been done on feat part of fee subject, and had been referred to at fee begin¬ 
ning of fee paper. They had had no experience of fee application of this method to 
the testing of wine, but it seemed quite possible that it would enable certaia ^ctiieial 
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dyes to be separated from the natural colouring matters of the wine. In the case of 
alcoholic solutions, separation could in many cases be quite readily effected, although 
they were of a different character from those which had been described in the case of 
aqueous solutions. They had not made any experiments with oils, and could not say 
what results would be obtained. 


^ ^ 

A NEW METHOD FOR THE DETECTION AND ESTIMATION OF SMALL 
QUANTITIES OF NITROUS ACID. 

By E. HOLL MILLER. 

{Bead at the Meeting , June 5, 1912.) 

This method is a colorimetric one, and depends on the formation of paranitrosodi- 
methylaniline, when a solution of dimethylaniline hydrochloride is added to an 
acidulated solution containing nitrous acid. A yellow colour is developed immediately, 
unless the nitrous acid solution is very weak, in which case the colour develops on 
standing. 

The following process is recommended for carrying out the estimation: A solution 
of dimethylaniline hydrochloride is required, containing 8 grins, of dimethylaniline 
and 4 grins, of hydrochloric acid per 100 c.c., and a standard solution of sodium 
nitrite containing 1 part of nitrous acid per 100,000. The estimation is performed 
in Nessler cylinders, or a colorimeter. Fifty c.c. of the solution under examination are 
introduced into a cylinder, and acidulated with 1 drop of concentrated hydrochloric 
add, and 3 drops of the dimethylaniline solution added, and allowed to stand fifteen 
minutes. If the solution is very weak, it may be necessary to allow it to stand for 
thirty minutes, or longer, for the complete development of the colour. The colour is 
then matched in the usual manner against the standard solution, which is acidulated 
with 1 drop of concentrated hydrochloric acid, and 3 drops of the dimethylaniline 
solution added. The method is very sensitive, and will detect with ease 1 part of 
nitrous acid per 1,000,000. The presence of nitrates does not interfere with the 
estimation. The great advantages of the method are its sensitiveness and 
simplicity. 


•{* •§* 
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NOTE ON THE DETECTION OF BENZOIC ACID IN MILK. 

By CECIL REVIS. 

The use of benzoates for the preservation of milk has shown a considerable and 
wide-spread increase thfe year, though they seem to be seldom detected. This is 
undoubtedly due to the fact that benzoic acid is not usually looked for in a routine 
manner, and also, that the quantity of milk taken for official purposes is, as a rule, 
too small to allow of the examination when other tests have been made. As a further 
difficulty arises from the unreliability of some of the methods employed, it, may be of 
interest to note that the following method gives certain results. While not entirely 
original, it embodies the most necessary procedure in the detection of benzoic acid, 
viz., that the removal of fat, protein, etc., shall be done in an alkaline medium, other¬ 
wise there is much liability of the benzoic acid being removed with the precipitate 
or coagulum. The method is as follows: 

One hundred c.c. {not less) of milk are diluted with an equal volume of water, and, 
after the addition of 5 c.e. of 10 per cent sodium carbonate solution, heated in boiling- 
water for two to three minutes; 10 c.e. of 20 per cent, calcium chloride solution are 
then added, and the heating continued, until coagulation of the casein, etc., is 
complete. The liquid is then cooled and filtered, and the filtrate, neutralised with 
hydrochloric acid to litmus-paper. Ten c.c. of Fehling copper sulphate solution (not 
mixed with the tartrate solution), followed by 10 c.c. of a solution of potassium 
hydrate (containing 31*18 grms. per litre) are now added, and the liquid again filtered. 
The filtrate is poured into a separating-funnel, acidified with hydrochloric acid, and 
extracted with about 30 c.e. of ether. The ether is then washed three times with a 
little distilled water. About 10 c.e. of water are now added to the ether in the 
funnel, together with 1 drop of phenoiphthaleln. solution, and then a saturated 
solution of barium hydrate added gradually, until, on violent shaking, the aqueous 
layer remains pink. This is then filtered off into a porcelain basin and evaporated 
to about 3 c.c. The contents of the basin are filtered into a test-tube and dilate 
(1 in 100) acetic add dropped in until the pink colour is discharged, after which 
two more drop are added. The liquid is then tested with 1 drop of 10 per cent, 
neutral, freshly-prepared solution of ferric chloride, when, in the presence of benzoic 
acid, the usual characteristic precipitate is obtained. This method will detect 
0*02 per cent, of benzoic add. 

The test with ferric chloride is the most reliable and characteristic, but it is 
necessary that everything else shall, as far as possible, have been removed, which 
tiie above method ensures. 

; When examining cream, 50 e.e. should be diluted to 200 c.c. with water and the 
same treatment applied. 


* * * * * 
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ANALYSIS OF FOOD AND DRUGS. 


Examination of Copaiba Oil. E. Deussen and B. Eger. (Chem. Zdt, 
1912, 36 , 561-562.)—On treating /3-earyophyllene with nitrogen peroxide, a com¬ 
pound, which may be termed /3-nitro-earyophyllene (m.-pt. 159*5° to 

160° C.), is obtained. This reaction may be used in the examination of copaiba 
oil in the following manner: Three grins, of the sample are dissolved in 27 c.c. 
of anhydrous ether, and the solution treated with nitrogen peroxide until the 
precipitated /3-nifcro-caryophyllene begins to agglomerate. The precipitate is then 
separated, washed with ether, dried on porous porcelain, and weighed (cf. AnncUen, 
1912, 388 , 138). The following yields of /5-nitro-caryophyllene were thus obtained : 
Caryophyllene (from clove oils) 50 to 52; Para copaiba oil (a), 9*5 to 10; ( b , c, d,) 15 
to 16; Maracaibo copaiba oils, 3 to 6; Maranbam copaiba oil, 8 to 9; Para copaiba oil 
(d) adulterated with 10 per cent, of gurjun oil, 13*3 to 14*3; with 20 per cent, of 
gurjun oil, 11*7 to 12*7 ; with 30 per cent, 10*7 to 11*7 ; and with 50 per cent, 7*7 to 
8*3 per cent For the detection of 10 per cent, of African copaiba oil in Para oil, the 
optical rotation may be determined. The melting-point of the dihydrochloride also 
rises with the increase in the proportion of African copaiba oiL Thus, on passing 
hydrochloric acid gas into pure Para oil, a mixture of ^-caryophyllene dihydro- 
ehloride (m.-pi 69° to 70° C.) and of 2-eadinene hydrochloride (m.-pt 117° to 
118° 0.) is obtained, melting at about 75° C., whilst in the presence of African copaiba 
oil, which is rich in cadinene, the m.-pt of the mixed hydrochlorides is raised to 
about 85° C. by 5 per cent; about 111° 0. by 10 per cent.; and about 114° to 115° 0. 
by 20 per cent In testing Para copaiba oil for gurjun oil by Turner’s reaction 
3 drops of the sample are dissolved in 3 c.c. of glacial acetic acid, and the solution 
treated with 2 drops of freshly prepared 10 per cent sodium nitrite solution, and then 
cautiously with concentrated sulphuric acid. In the presence of gurjun oil the acetic 
acid solution becomes dark violet within thirty minutes. Since certain pure copaiba 
balsams give a hunt positive reaction in this test, the author modifies the method by 
using 1 drop of the sample and 1 per cent, sodium nitrite solution, and only taking 
note of colorations produced within five minutes. When a positive result is obtained 
by this method, 17G gems, of the sample are separated by distillation into three 
fractions of 50 grms. each up to 145° 0. Each of these fractions is dissolved in 
300 grms. of acetone (containing water), and the solution oxidised by adding, with 


constant shaking, 160 grms. of powdered potassium permanganate in portions q£ 
about 3 grms. every fifteen minutes. After oxidation is complete, the acetone* 
solution is decanted, and the manganese residue shaken, first with 200 w; 

acetone, and then with 200 grms. of ether. The solvent is evaporated, juajS li# 1 
residual oil dried and fractionated under a pressure of 2 to 3 mm., so as flgobtain il&nf 
fractions^ boiling respectively below 130° G., 140° C., and 165° 
especially, the third fractions are then subjected to the serai-pa^e^so^ 
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Two grms. of the fraction are added, drop by drop, to a concentrated aqueous solution 
of 1*1 grm. of semi-carbazide hydrochloride, to which has been added 1 grm. of 
potassium acetate dissolved in 3 grms. of alcohol and 1 drop of acetic acid, and 
the final mixture is cleared by the addition of sufficient alcohol. The semi-carbazone 
is collected after two days, washed with water, dried on porcelain, and weighed. 
Its m.-pt. ranges from 215° to 228° C., rising to 284° 0. after recrystallisation from 
boiling alcohol. The high specific rotation (+317°) in concentrated aqueous chloral 
hydrate solution is characteristic of the semi-carbazone from gurjun oil. 

C. A. M. 

Estimation of Hydrocarbons in Beeswax and Carnauba Wax. A. Leys. 
(/. Pkarm. Chim., 1912,5,577-591.)—A method of estimating hydrocarbons in waxes 
is based upon the fact that the higher alcohols in beeswax, etc., are soluble in a 
mixture in equal parts of amyl alcohol and concentrated hydrochloric acid, whilst 
hydrocarbons may be separated as a solid cake from the solvent. Ten grms. of the 
wax are saponified with 25 c.c. of alcoholic potassium hydroxide (45 grms. per litre 
of absolute alcohol) and 50 c.c. of crystallisable benzene in a flask, with a tubulus 
and tap at the side, so that it may also serve as a separating funnel. After heating 
the mixture for twenty minutes, 50 c.c. of hot water are added, the boiling continued 
under a reflux condenser for another ten minutes, and the flame then withdrawn. 
The liquid soon separates into two layers, and the lower soap solution is then drawn 
off without cooling. The residual benzene is heated again for ten minutes with 
50 e.e. of water, which is subsequently drawn off as before, and the benzene is then 
evaporated, leaving a residue of alcohols and hydrocarbons. This is treated little by 
little with 100 c.c. of hot amyl alcohol, and the whole afterwards mixed with 100 c.c. 
of concentrated hydrochloric acid, and gently heated, with continual stirring, until 
the mixture has become completely fluid. The flask is now slowly cooled, and the 
cake of hydrocarbons at the top is separated from the semi-crystalline mass below, 
redissolved in the 50 c.e. of the mixture of amyl alcohol and hydrochloric acid, 
separated as before, pressed between filter-paper, heated on the water-bath in a 
tared basin, and weighed. The wax alcohols in the solvent are separated by heating 
the liquid with an excess of water, cooling the mixture, drawing off the lower layer 
of diluted hydrochloric acid, evaporating the amyl alcohol, taking up the residue with 
benzene, and evaporating the solution in a tared basin. As a further test the liquid 
fatty acids of the wax may be estimated by treating the lead salts with benzene. 
Two samples of pure beeswax thus examined gave the following results: Alcohols, 
39*21 and 39-60 (melting at 77° C.); hydrocarbons, 10*44 and 13*03; and liquid fatty 
acids, 8*40 and 8*52 per cent, respectively. In the presence of ceresin or other 
foreign hydrocarbons, the amount of beeswax is calculated from the ester value, and 
the corresponding quantity of hydrocarbons deducted from the total hydrocarbons 
separated. Carnauba wax thus examined yielded 49*22 per cent, of alcohols (m.-pt. 
81° C,), but no hydrocarbons. 0, A. M. 

Befraetive Index of Beeswax. L. Feldstein. {Ghm. Engineer, 1912, 15 , 
211-212.)—To obtain data as to the refractive index of pure beeswax at temperatures 
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above the m.-pt., twenty-seven samples of known purity were examined. These 
gave results falling within the limits of 1*4398 and 1*4451 at 75° C., whilst samples 
known to contain small quantities of foreign substances gave values outside these 
limits. Since all pure waxes give a sharp reading at 75° C., it is recommended that 
that temperature should be adopted for the estimation, and that the calculation of 
results to the corresponding values at 40° C. should be abandoned. C. A. M. 

Detection of Benzoic Acid in Foods. 0. Bieraath. (Veroffentl. a. 
Gebiete d. Militdrsaniidtswesens, 1912, Heft 25; through Ghem. Zentralbl., 1912, L, 
1929.)—The reaction of A. Jonescu (/. Pharnn. Ghim., 1909, 29, 528) with 1 drop 
of 1 per cent, ferric chloride solution and 3 or more drops of 1 per cent, hydrogen 
peroxide solution is very sensitive; it renders possible the detection of 0*001 grm. 
benzoic acid in foods, by distillation, in fifteen minutes. Mineral acids, volatile 
fatty acids, and other volatile acids hinder the reaction. If the first distillate from 
material containing benzoic acid does not yield a reaction within fifteen minutes, 
four subsequent distillates from the residue will each give the reaction within 
fifteen minutes. Salicylic acid, accompanying the benzoic acid, may be destroyed by 
means of alkaline permanganate in the liquid obtained by distilling the sample 
with 20 c.c. of water and 0*5 c.e. of sulphuric acid. The benzoic acid is then 
distilled off, and its presence deter m ined as before. O. EL M. 

Analytical Constants of Some Vegetable Fats. H. Sprinkmeyer and 
A* Diedrichs. (Zeitsch. Untersuch. Nakr, Genussm., 1912, 23, 581-596.)—The 
following results were obtained with samples of different vegetable fats which are 
now being used for edible and other purposes: 




Iodine 

Value. 

Saponifi¬ 

cation 

Value. 

Add 

Value. 

Melting- 

Point 

«C. 

Solidify¬ 

ing 

Point 

°C. 

Bedcbert- 

Meissl 

Value. 

Polenske 

Value. 

Unsaponi- 

fi&ble 

Matter. 

Mowrah butter — 
Crude, 23 samples : 
Lowest. 

. 

50*7 

. 

61*2 

190*4 

15*0 

24*5 

16*6 

1*70 

0*40 

Per Cent. 
1*82 

Highest. 

53*2 

64*2 

192*7 

58*1 

28*4 

22*2 


— 

_ 

Refined, 9 samples: 
Lowest ... 

52*8 

60*2 

190*0 

1*3 

26*4 

18*7 




Highest... 

54*2 

63*8 

192*0 

3*5 

28*4 

19*6 

— 

. — 

— , '• 

Shea butter — 

13 samples : 

Lowest ... 

58*2 

54*4 

177*0 

9*0 

43*4 

21*0 

1*40 

0*45 

3.60 

Highest.. 

60*7 

60*0 

188*0 

66*6 

45*2 

25*2 

— 

— 

10*01 

Adjab fat — 

Crude, 1 sample : 

52*4 

59*0 

182*8 

129*0 

42*5 

39*3 

2*50 

0*50 

7*40 

Stillingia tallow — 
Refined, 3 samples : 
Lowest ... 

46*7 

39*5 

200*9 

j 

0-6 

41*3 

26*7 

0*20 

0*50 

0130 ^ 

Highest... ... 

47*1 

40*5 

! 202*4 

0*9 

42*5 

27*5 

0*80 i 

0*60 

: 

Borneo tallow— 
Refined, 1 sample 

46*7 

29-7 

196*6 

1*0 

28*7 

22*6 

_ . ! 


jjj|l 

Tnlueuna fat— 
Refined, 1 sample 

51*7 

64*9 

1 

194*8 

_ 

37*5 

32*3 

■ 2*30 ’ j 

>;*.?■ 7 : 

: 

Dika fat— 

X sample ... ... 

36*5 

2*9 

242-0 

4*0 

33*0 

iYT* f ] 

ijHii 


Malukang butter— j 

l sample.i 

44*2 

49*4 

253*0 

11*4 1 

' : ■' 'j 

\\ 

; fci 

ggl 




; j 

■■ t i 1' A' £ 



, iC.'i a-tt 

|J. j * j 
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Mowrah butter is obtained from the seeds of Bassia longifolia , adjab fat froia 
the seeds of Mimusops djave, shea butter from the seed kernels of Bassia Parkii , 
tnlncnna fat from the seeds of Carapa procera , dika fat from the seeds of Irvingia 
gabonen$i$ l and malnkang butter from the seeds of Polygala buiyracea. With the 
exception of fculueuna fat, and possibly stillingia tallow, all the above-mentioned fats 
are suitable for edible purposes. Tnlncnna fat possesses a bitter taste. W. P. S. 

Behaviour of Milk when treated with Ammonium Sulphate, and a New 
Method for the Estimation of Lactose. E. Salkowski. (. Zeitsch. physiol. 
Gkem. t 1912, 87 , 89-95.)—When milk is saturated, or nearly so, with ammonium sul¬ 
phate, the proteins are precipitated completely together with the fat, and a clear 
solution is obtained in which the lactose may be estimated polarimetrically. Eifty 
c.c. of the milk are shaken with 17*5 grms. of ammonium sulphate, and, when the 
salt has dissolved, the mixture is diluted to 100 c.e. with saturated ammonium 
sulphate solution. The whole is shaken and passed through a dry filter, the filtrate 
being examined polarimetrically. W. P. S. 

Detection of Saponin in Beverages and Foods by Haemolysis. C. Sor- 
mani. (Zeitsch. Untersuch. Nahr. Gmu&sm., 1912, 23, 561-566.)—A resume is given 
of the papers published by A, Busconi (Boll. Soc. Med. Gkir Pavia, 1910,1911,1912) 
on the detection of saponin by haemolysis—that is, the property possessed by certain 
substances of dissolving the red colouring matter from blood-corpuscles when the 
latter are suspended in a suitable medium. The blood-corpuscles are obtained by 
submitting defibrinated blood to centrifugal action with 1 per cent, sodium chloride 
solution, separating the corpuscles, and suspending them in physiological salt solution. 
The liquid or substance to be tested must not contain alcohol or carbon dioxide, and 
must be neutral in reaction; before being added to the corpuscle liquid it is rendered 
isotonic or slightly hypertonic by the addition of 2 per cent, of sodium citrate. The 
test may be used for the detection of Agrostemma githago in flour, the injurious 
properties of these seeds being due to the presence of saponin. In this case the 
flour is made into a dough with 2 per cent, citrate solution, and the dough is then 
kneaded with a further quantity of the eltrate solution, the extract obtained being 
filtered, and a portion of the filtrate used for the test The mixture of corpuscle 
liquid and the solution to be tested is placed in a thermostat for three hours, at the 
end of which time the red colouring matter will have been dissolved, and the super¬ 
natant liquid will appear coloured, should haemolysis due to the presence of saponin 
have taken place. Bed wine contains a substance which inhibits haemolysis by 
saponin, but which may be removed by precipitation with albumin. The test will 
detect the presence of 1 part of saponin in 10,000 parts of beer, or in 40,000 parts of 
aerated water. W. P. S. 

Detection of Saponin. J. Rlihle. (Zeitsch. Uhtersnck Nahr. Gmussm., 1912 
23, 566-577.)—The author has investigated various tests for the detection of saponin, 
and finds that Vamvakas’ reaction, and colour reactions with sulphuric acid, with 
Erohde’s reagent, and with naphthol, thymol, and ox-gall, are all unreliable, chiefly 
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owing to the presence of interfering substances in the articles tinder examination 
(c/. Analyst, 1912, 22). Saponin may, however, be readily detected, even in the 
presence of glyeyrrhizin, by means of its haemolytic propertiea The action of the 
saponin is dependent on the amount of cholesterol contained in the corpuscles, those 
containing the largest quantity being most resistant to the haemolytic action of the 
saponin. If cholesterol be added to the corpuscle liquid, a point is reached finally at 
which saponin has no action, and in this way saponin may be differentiated from 
other haemolytic substances. In carrying out the test, 1 c.e. of a corpuscle liquid 
(obtained by mixing 1 c.c. of defibrinated blood with 99 c.c. of a 0*9 per cent, sodium 
chloride solution, submitting the mixture to centrifugal action, pouring off the super¬ 
natant liquid, and diluting the residue to 100 c.c. with the sodium chloride solution) 
is mixed in a test-tube with from 1 to 3 c.c. of the solution to be tested- If, after the 
lapse of some length of time, the corpuscles have dissolved, a further quantity of the 
liquid under examination is mixed with cholesterol and the test repeated; the 
absence of haemolytic action in this test indicates definitely that saponin is present. 
About 4 parts of cholesterol will inhibit the action of 20 parts of saponin. The 
cholesterol is most conveniently added to the saponin solution in the form of an 
ethereal solution, the mixture being then heated to 36° 0, for some hours in order to 
expel the ether. When only very small quantities of saponin are being dealt with, 
the test may be carried out on a microscope slide, the haemolytic action of the saponin 
being observed under the microscope. W. P. S. 


Polarimetrie Estimation of Starch. C. J. Lintner. {Zeitsch angew. Ch&m 
1912, 25, 1177.)—Wenglein’s method of hydrolysing the starch with sulphuric acid of 
sp. gr. 1*7 is liable to give irregular results in hot weather owing to the hydrolysis pro¬ 
ceeding too far. The substitution of hydrochloric acid for sulphuric add is not practi¬ 
cable, since, even without heating, the stage of gelatinisation followed by colloidal 
solution may be rapidly passed. Under the conditions found most suitable for obtaining 
constant results, barley starch gave [a] D = 198° either with sulphuric acid of sp. gr. 1*7 
kept cool, or with acid of sp. gr. 1*4 at 22° C., the latter being found the more reliable. 
The method finally based on these experiments was as follows: 2| grms. of the finely- 
ground barley are thoroughly mixed with 5 c.c. of 96 per cent, (by voi) alcohol in a 
100 e.c.-flask with a wide neck, and 50 e.e. of sulphuric acid of sp. gr. 1*4 (=50 per 
cent, of sulphuric acid) introduced with continual shaking. The flask is then left for 
an hour, with frequent shaking, at 22° C M after which 10 c.c. of a 2 per cent, phospho- 
tungstic acid solution are added, and the contents made up to 100 c.e. with sulphuric 
acid of sp. gr. 1*3 (= 40 per cent. acid). After thorough shaking, the mixture is filtered, 


and examined polarimetrically, using sodium light. The rotation multiplied by 10*1; 
gives the amount of starch in the air-dried barley. 0. A. Jfi 1 1) 


New Method fop the Estimation of Glycerol in Hues. G. J§ 
Soc. Chm., 1912, 11, [iv.], 618.)—Existing methods for the estimation 
wines usually involve removal of the sugar by means of barium or € k k : a ^ 
variations in the quantities of which lead to inoonsisfceat 
sugar to pass into the glycerol, while too much . 


iilfSf 
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meet this difficulty the following method was devised: 100 c.c. of ordinary wine, 
50 c.c. of sweet wine, or 25 c.c. of wine over 1*035 sp. gr., are neutralised in a 
porcelain basin with barium hydroxide and concentrated at 70° G. to a syrup, mixed 
with sand, and extracted by warming with acetone below its boiling-point. The first 
portion of acetone is sufficient in quantity to prevent its dilution by the water in the 
residue below 95 per cent, of acetone; succeeding portions are smaller. (40 to 50 c.c.) 
Each portion is cooled and filtered; the process is carried on until the volume of the 
filtrate reaches 200 c.c. Two aliquot parts of the filtrate are evaporated without 
ebullition. The sugar is estimated by Fehling’s solution in one of them. To the 
other is added five times its volume of water, and powdered barium hydroxide; 
a few milligrams in excess of the weight of sugar, if this is not more than 0*050 grm.: 
a weight equal to that of the sugar if this is between 0*050 and 0*300 grm.; and 
four-fifths of the weight of the sugar if between 0*300 and 0*500 grm. Sand is added, 
and the mixture extracted with 40 c.e. of acetone, followed by several portions of 
25 e.c. Each extract is filtered, and the united filtrate evaporated in a suitable 
vessel and the residual glycerol weighed. O. E. M. 

Analyses of Wines from. Eastern France, G. Filaudeau. (Ann. Falsifies 
1912, 5, 296-303.)—The wines examined comprised samples from the departments of 
Meurthe-et-Moselle (10 samples), Meuse (9), Yosges (8), Haute-Saone and Doubs (10), 
and Jura (10). The results obtained were normal as compared with those found in 
other years for these wines. W. P. S. 

Analyses of Wines from the Department of Gironde. E. Dubourg. (Ann. 
Fcdstfic., 1912, 5, 281-296.)—Results of analyses of 206 samples of red wines and 
71 samples of white wines from different districts in the department of Gironde (France) 
are recorded, the wines all being of the 1911 vintage. The average percentage results 
for all the red wines were: Alcohol, 9*8; total solids, 28*58; ash, 2*42; reducing 
sugars, 3*75; volatile acid, 0*85; non-volatile acid, 2*70; potassium hydrogen 
tartrate (from the total potassium), 4*60; (from the tartaric acid), 1*95. In the case 
of the white wines (excluding the sautemes) the average results were: alcohol, 10*1; 
total solids, 28*47; ash, 1*74; reducing sugars, 7*74; volatile acid, 0*55; non-volatile 
acid, 3*19; potassium hydrogen tartrate (from the total potassium), 2*69; (from the 
tartanc acid), 2*20. As compared with other years, the red wines contained less non¬ 
volatile acid and a correspondingly larger amount of potassium. These irregularities 
were less accentuated in the case of the white wines. W. P. S. 

BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Estimation of Small Quantities of Bilirubin. E. Herzfeld. (Zeitsch. 
physiol. Chem 1912, 77? 280-284.) — When an alcoholic solution of bilirubin is 
treated with a few drops of a solution of ^-dimethylaminobenzaldehyde (prepared 
by dissolving 20 grms. of this substance in 500 c.c. of hydrochloric acid and adding 
500 c.c. of water) a green coloration is produced, the intensity of which is propor¬ 
tional to the amount of bilirubin present, and this amount may be estimated by 
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examining the mixture with the spectrophotometer. For the estimation of bilirubin 
in blood, 20 c.c. of the latter are mixed in a mortar with absolute alcohol, then 
transferred to a 100 c.c. flask, diluted to about 75 c.c. with alcohol, and 2 c.c. of the 
reagent are added. The mixture is heated on a water-bath until the green coloration 
has developed, then cooled, and diluted with alcohol to the mark. The solution is 
now examined with the spectrophotometer. The quantity of bilirubin, a?, is calculated, 
from the extinction coefficient, e, observed, according to the formulas: 

0-0013 2.6 

6 W. P. S. 

Mechanism of Coagulation. J. Duelaux. (Gomptes rend,, 1912, 154, 1426- 
1429.)—A theory of coagulation by osmotic action is based upon the following 
hypotheses: (1) The osmotic pressure of a solution of several substances is the sum 
of the partial osmotic pressures; and (2) in a state of equilibrium the relative propor¬ 
tions of different substances that a membrane will allow to pass will be the same on 
each side of the membrane, the only differences being in the proportions of substances 
that cannot pass through the membrane. If, for example, to alcohol containing one 
substance in solution a second soluble substance be added, the alteration in the 
osmotic pressure will depend upon the size of the molecule of the added substance. 
If the molecules are very small, the increase of volume caused by their addition will 
be negligible; whereas, if they are large, there will be considerable increase in volume 
and a corresponding decrease in the pressure. If, further, two vessels, A and B t are 
charged with the same alcoholic solution, and separated by a membrane porous to 
water and alcohol, and a substance capable of reducing the osmotic pressure in B 
and of not traversing the membrane, be added, water will pass from B into A. But 
since, according to the second hypothesis, the relative proportions of water and 
alcohol must always be the same in A and B to obtain equilibrium, alcohol must also 
pass from B into A in such quantity that the composition of the liquid in A remains 
constant in so far as concerns the relative proportions of water and alcohoL But 
under such conditions the osmotic pressure in B must remain lower than in A , and 
consequently the osmosis will only cease when the whole of the original liquid in B 
has passed through the membrane into A. The added substance will separate spon¬ 
taneously. If the original solution contained one grm.-molecule per litre, it is 
necessary that the grm.-molecule of the added substance should occupy in solution a 
volume greater than 1 litre before such conditions of osmosis are brought about; 
and this is usually the ease with colloidal substances. In colloidal solutions the 
place of the porous membrane is assumed to be taken by the free space between the 
particles of the colloidal substance, and this space will be indefinitely enlarged by the 
force of osmotic action, until separation of the colloid occurs spontaneously. 

C. 

Studies on Enzyme Aetion. IL Hydrolytic A 
and Polypeptides on Certain Esters. K. G. Falk 
Ghem. Soc., 1912, 34, 828-845.)—The authors 
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the hydrolytic action of lipase is due to an optically active substance of protein 
character, readily hydrolysed in aqueous solution to form lipolytically inactive 
substances. The characteristic groups of protein substances are the amino and 
carboxyl groups, free or combined. The possible hydrolytic actions of some simple 
amino-acids and polypeptides were therefore studied by observing the quantity of 
acid produced at 38° C., when methyl acetate, ethyl butyrate, and olive oil were 
dissolved or suspended in aqueous solutions containing glyein, alanin, phenylalanin, 
leuein, glycylglycin, leucylglycin, glycylleucin, diglycylglycin, aspartic acid, and 
glutamic acid. Three sets of measurements were necessary for each experiment: 
with solutions containing amino-acid or polypeptide alone, ester alone, and with 
a mixture containing both. Sorensen's formol method (Analyst, 1908, 33,19) was 
used for the estimation of amino-acids and polypeptides, except that ^ soda was 
used for the titrations in place of J; phenolphthalem was used as indicator through¬ 
out, most of the end-points being a distinct pink colour, and not the definite 
red recommended by Sorensen. Many hundreds of determinations are tabulated, 
and there was found to be a satisfactory agreement between the results obtained and 
those already published by Sorensen, in so far as the work covered the same ground. 
Glyein and alanin showed the greatest amount of action with ethyl butyrate, and 
least with methyl acetate. Phenylalanin showed a markedly greater action with 
methyl acetate, less with ethyl butyrate, and least with olive oil. Leuein gave 
practically no action with the three esters. Glycylglycin gave the same slight 
action with methyl- acetate and ethyl butyrate, but none with olive oiL With 
leucylglycin, glycylleucin, and diglycylglycin, maximum, though small, actions were 
obtained with ethyl butyrate, very slight but distinct with olive oil, while with 
glyeylleuem and diglycylglycin and methyl acetate, negative values were obtained. 
With aspartic and glutamic acids the order of magnitude of action was methyl acetate, 
methyl butyrate, olive oil, considerably greater action being caused by the former, 
as was to be expected from the greater ionisation constant of the former. The 
selective action with different esters is strongly suggestive of the selective action of 
lipases from different sources with different esters. It seems probable that many of 
these selective actions of the lipases may be reproduced with amino-acids and 
polypeptides of varying structure or in the presence of other substances. There is no 
evidence, however, that the hydrolytic action of lipase is to be attributed to amino- 
adds or polypeptides, - The specific groupings present in the amino-acids or 
polypeptides which show this activity may be present in more complex substances, 
such m the proteins, and from this point of view the study of the hydrolytic actions 
of the decomposition products, such as the amino-acids from preparations possessing 
lipolytic activity, and of the more complex polypeptides or other substances 
synthesised from them, may throw light upon the substances capable of causing such 
lipolytic action. H. F. E. H, 

Kumagawa-Suto Method of Estimating Fat in Animal Substances. 
R. Watanabe. {Biochem. Zeitsch., 1912, 41, 71-77.)—As the result of a critical exami¬ 
nation of this method (Analyst, 1908, 33, 362), the author finds that it is quite 
reliable for the direct estimation of fat in the following animal substances without 
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drying the latter before saponification: Flesh, heart, liver, pancreas, kidneys, 
intestines, bones, skin, ascitic and pleural fluids, and frogs. In the case of 
blood, defibrinated blood, blood-plasma, blood-serum, and brains, better results are 
obtained when the substances are extracted with alcohol, and the extract used for 
the estimation of the fat {of. Analyst, 1910, 35, 527). Suprarenal glands yielded, 
after saponification, 27 per cent, of matter soluble in petroleum spirit, but more 
than one-half of this consisted of unsaponifiable substances. 

w. p. a 

Loss of Fat during* the Drying of Animal Tissues* M. Tamura. (Biochem. 
Zeitsch 1912, 41, 78-101.)—Shimidzu has already drawn attention to the fact that an 
apparent loss of fat takes place when animal tissues are dried before the fat is 
estimated by the Kumagawa-Suto process (c/. Analyst, 1910, 35, 527), and this is 
confirmed by the result of an extended investigation carried out by the author. If, 
however, the substance be dried as quickly as possible in quantities of from 100 to 
200 grms., with the addition of an equal quantity of alcohol, the loss of fat due to 
oxidation does not usually exceed 0*5 per cent, of the total quantity of fat present. 

W. P. S. 


Blue Colour-Reaction of Phosphotungstic Acid with Uric Add and Other 
Substances. 0, Folin and B. Maeallum. (J. Biol Chem . 1912,11, 265 ; through 
Chem. Zmtralb ., 1912, I, 1928.) —Phosphotungstic acid in presence of saturated 
sodium carbonate solution gives a blue coloration not only with uric acid, but also 
with phenol, tyrosin, tannic acid, thymol, orcinol, resorcinol, vanillin, and phloro- 
glucinol. The reaction appears to be characteristic of aromatic compounds containing 
a hydroxyl-group in the ^-position. Moreover, it appears to be due to an impurity in 
the phosphotungstic acid, and not to the acid itself. O. E, M. 


Refractive Indices of Solutions of Certain Proteins. VI. The Proteins 
of Ox Serum: a New Optical Method for the Estimation of the Various 
Proteins in Ox Serum. T. B. Robertson. (J. Biol Gkem . 1912, 11, 179; 
through Chem. ZentralbL 1912,1,1929.)—The alteration a in the refractive index of a 
solvent produced by dissolving in it 1 grm. of protein was the same, whether the 
proteins were dissolved in the native serum, or whether they were precipitated with 
alcohol, washed with alcohol and ether, dried, and dissolved in T ^ potassium 
hydroxide solution. The value of a was also independent of the dilution, and was 
not altered when the serum was made acid. For the proteins of ox serum the value 
of a is 0*00195. The refractive power of the mixed proteins in ox serum represents 


the sum of the refractive powers of the individual proteins. For refraetomefctie ; 
purposes the non-proteins of the serum may be regarded as a &-grm. molecular sqc|ih^i 
chloride solution. The value of a for the albumins of ox serum dissolved 
f saturated or weaker ammonium sulphate solution is identical with the 
solutions in distilled water: it is 0*00177. The discovery of the additb^ nttl 
of the refractive indices rendered it possible to modify the;noeti»4 ff 
the individual proteins hitherto identified in blood,' seyHaf | |^ 3 ||p| 
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separately. Ox serum was found to contain 2*34 per cent, soluble globulins, 0*76 
insoluble globulins, and 5*4 per cent, total albumins. O. E. M. 

Estimation of Sugar in Blood and Urine. E. Frank. (Zeitsch. physiol. Chem., 
1912,78,165-166.)—The author replies to criticisms of his method for the estimation 
of sugar in blood (Analyst, 1910, 35, 260). W. P. S. 

Estimation of Benzoic Acid, Hippuric Acid, and Phenaceturic Acid in 
Urine. H. SteenbOCk. (/. Biol Ghem ., 1912, 11, 201; through Ghem. Zentralhl 
1912,1,1930.)—For the estimation of hippuric acid 100 c.c. of urine are boiled for 
two hours with 10 grms. sodium hydroxide and 25 c.a of hydrogen peroxide ; the 
hippuric acid is thus converted into benzoic acid, and the colouring matter of the 
urine is oxidised. The liquid is rendered acid with sulphuric acid, bromine water is 
added and the liquid made up to 200 e.e. and filtered; 50 c.c. of the filtrate are 
extracted with ether, the ether evaporated off, and the residue sublimed and weighed. 
To estimate the phenaceturic acid, the sublimate is titrated with ^ sodium hydri- 
oxide, and the proportion of the benzoic acid to the phenylacetic acid formed from the 
phenaceturic acid calculated from this titration and the weight of the dry sublimate. 

O. E. M. 

New Method fop the Estimation of Hippuric Acid In Urine. 0. Folin and 
F. F. Flanders. (/. Biol Ghem., 1912, 11, 257 ; through Ghem. Zentralhl , 1912, I, 
1930.)—A mixture of lOOe-c. mine and 10 e.e. of 5 per cent, sodium hydroxide solution 
is evaporated to dryness on the water-bath; the hippuric acid in the urine is thus 
converted into benzoic acid. The residue is transferred by means of 25 c.c. of water 
and 25 c.c. of concentrated nitric acid to a flask fitted with a reflux condenser, and 
boiled for four and a half hours with 0*2 grm, copper nitrate to destroy colouring matter 
and similar substances in the urine. The contents of the flask are saturated with 
ammonium sulphate in a separating funnel, and extracted with chloroform, and the 
united chloroform extracts washed once by shaking with a solution of sodium chloride 
containing hydrochloric add, and the benzoic acid in the chloroform extract 
titrated with sodium etboxide and phenolphthalein. O. E. M. 

Estimation of Phenol in Urine. M. Hansel. (Zeitsch. physiol Ghem., 
191% 78 , 371-381.)—The method proposed depends on the fact that phenol is dis¬ 
solved from its acid aqueous solution by ether, and that it can be extracted 
from the ethereal solution by means of sodium hydroxide, but not by sodium hydrogen 
carbonate. Five hundred e.c. of the urine are rendered alkaline and evaporated to 
100 e.e^ the solution bring then acidified with phosphoric acid and distilled with 
frequent additions of water, until all the phenol has passed over, as is shown by the 
distillate ceasing to give a reaction with Millon’s reagent. The distillate is then 
extracted four successive times with ether, the united ethereal extracts are shaken 
four times with a 4 per cent sodium hydrogen carbonate solution, and afterwards 
the same number of times with f sodium hydroxide solution. The sodium hydroxide 
extracts are united, acid added until the alkalinity of the solution is equivalent to 



BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 


357 


20 c.e. of solution, and the phenol in the alkaline solution is titrated by Penny 
and Lossless method. The method yields trustworthy results in the ease of urines 
containing large quantities of carbohydrates. A method described by Mooser (Zeitsch. 
pkyml Ghem 1908, 63,155), in which the distillate from the urine, acidified with 
phosphoric acid, is redistilled from calcium carbonate in a current of carbon dioxide; 
and the phenol titrated in this distillate, was found to yield accurate results. 

W. P. S. 

Estimation of Urea in Urine by Riegler’s Method. A Correction Factor. 
T. Ekeerantz and S. Erickson. (Zeitsch physiol Ghem ., 1912, 79, 171-176.)—In the 
estimation of urea in urine by Riegler’s method (c.f. Analyst, 1912, 100), substances 
other than urea, such as uric acid, purine bases, creatinine, neucleo-albumin, etc., are 
decomposed and yield carbon dioxide and nitrogen, and the results are, consequently, 
too high. Those substances whieh interfere may be removed by treating the urine 
with twice its volume of a solution containing 10 per cent, of phosphotungstic acid 
and 1 per cent, of hydrochloric acid of sp. gr. 1*12, and removing the precipitate by 
filtration after the lapse of four hours; the urea is then estimated in the filtrate. 
In most cases, however, sufficiently accurate results for all practical purposes may 
be obtained by treating the urine directly and multiplying the result obtained by 
0*926 in order to correct for the amount of nitrogen liberated by the substances other 
than urea. W. P. S. 


Detection of Savin Oil in Toxicological Cases. J. Hamalainen. (Biochem. 
Zeitsch.^ 1912, 41, 241-246.)—Savin oil contains about 50 per cent, of |abinol acetate, 
which constitutes the toxic principle of the oil; this acetate on hydrolysis yields 
s&binol, which, in the body, combines in part with glycuronie acid, and is excreted in 
the urine as sabinol-glycuronic acid. When the latter is boiled with a mineral acid a 
cymene is formed, and the identification of the latter has been suggested as a means 
of detecting savin oil in urine. Other oils, however, such as turpentine, thuja oil, 
etc., when administered to animals, pass into the urine in the form of derivatives 
which yield cymene. Sabinol-glycuronic acid may be identified by means of the 
characteristic crystalline salts it yields with certain bases, particularly with 
strychnine, and the following method is described by the author for the detection of 
savin oil in cases of suspected poisoning by this substance : The urine is treated with 
neutral lead acetate in neutral or feebly acid solution, the precipitate formed is 
separated by filtration and washed, and, after the filtrate has been rendered 
ammoniaeal, basic lead acetate is added as long as a precipitate is produced. Hie 


basic lead salt is collected on a filter, washed with water, decomposed with cold 
5 per cent, sulphuric add, the lead sulphate is separated, and the solution neutralised 
with barium carbonate. After filtration, the filtrate is concentrated, ■. 

under reduced pressure, and the barium is precipitated by treating the-- w&stz. 
solution with hot strychnine sulphate solution. The mixture is iletj' 

and the filtrate allowed to eooL Strychnine sabinol-glycuronate f» 

form of brilliant needles which melt at 196° 0. with dacc«nM^|p4i |piK* 

2 molecules of water of crystallisation; it is fairly 
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slightly soluble in cold water, alcohol, ether, acetone, chloroform, benzene, petroleum 
spirit, or ethyl acetate. On concentrating the mother-liquor, a strychnine salt with 
3 molecules of water crystallises out, melting at 193° 0. It is more readily soluble 
than the first-mentioned salt, and on cooling its solution rapidly, the salt with 
2 molecules of water is obtained. Urine from rabbits, which had received a dose 
each of 1*5 c.c. of savin oil, yielded crystals of strychnine sabinol-glycuronate when 
examined by the above method. W. P. S. 

Mieroehemical Reaction of Spermatie Fluid. P. Aleixandre. (Zeitsch. anal. 
Ghem 1912, 51, 473-475.)— A reaction proposed by De Dominicis (Besveglio Medico , 
May 15,1910) consists in treating a trace of the fluid with a drop of a saturated gold 
tribromide solution on a microscope slide, heating the mixture to boiling, and 
examining it under the microscope. At a magnification of 300 diameters rectangular 
or cross-shaped crystals, having a garnet colour, are observed. The crystals are 
soluble in alcohol and in alkali solutions, but not in acids. The author has examined 
this test, and finds that it is not very sensitive; the crystals are rarely obtained 
unless the spermatic fluid is of a concentration of more than 2 per cent. Quadratic 
crystals are also frequently obtained, and are due to the presence of cholin. 

W. P. S. 

Colorimetric Method for the Estimation of Uric Acid. E. Riegfier. 
(Zeitsch. ami. Ckem. r 1912, 51, 466-470.)—The method depends on the blue colora¬ 
tion which is obtained when uric acid is treated with phosphomolybdic acid and 
disodium phosphate.* The coloration is not given by albumin, peptones, albumoses, 
creatine, creatinine, or sugar, although these substances yield a similar colour when 
treated with phosphomolybdic add and potassium or sodium hydroxides. For the 
estimation of uric acid in urine, 1 e.e. of the sample is placed in a test-tube, and in 
two similar kibes are placed, respectively, 1 c.c. of a 0*1 per cent, uric acid solution 
and 1*2 e.e. of the same urine from which the uric acid has been removed by means 
of ammonium chloride. (This sis effected by beating 10 c.c. of the urine with 3 grms. 
of ammonium chloride to 40° C-, and filtering the mixture after the lapse of thirty 
minutes; 1*2 c.c. of the filtrate is employed, in order to allow for the increase of 
volume due to the ammonium chloride.) To each of the tubes are then added 2 e.e. 
of a 10 per cent, phosphomolybdic acid solution, and a sufficient quantity of a 5 per 
cent disodium phosphate solution to make the contents of each tube up to 10 c.c.; 
a mark may be provided on the tubes for this purpose. After the contents of the 
tubes have been mixed, they are heated over a flame until small bubbles of gas are 
evolved, then cooled, and the colorations compared in a colorimeter. The coloration 
yielded by the urine is first compared with that given by the known quantity of uric 
acid. The apparent quantity of uric acid in the 1*2 e.e. of urine from which the urie 
arid has been removed is also estimated by comparison with the standard, and its 
quantity deducted from the amount found in the urine itself. This correction has to 
be made, as urine contains substances other than uric acid, which give a coloration 
with the reagents. Should the urine contain albumin, this must be separated by, 
boiling the urine and filtering it before the estimation is carried out. The standard 
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solution of uric acid is prepared by boiling 0'1 grm. of uric acid and 0-1 grm. of 
sodium hydrogen carbonate with q 0 e.c. of water, cooling the solution, and diluting it 
with water to a volume of 100 c.c. W. P. S. 


ORGANIC ANALYSIS. 

Angeli’s Reaction for Aldehydes. 0. Baudiseh and J. H. Coept (Ben, 
1912, 45, 1775-1779,)—Angelas test for aldehydes is based on the fact that an 
aqueous solution of the sodium salt of nitrohydroxylaminic acid forms with various 
aliphatic and aromatic aldehydes hydroxamie acids which are readily detected in 
minute quantities by their characteristic iron reaction. The sodium salt of nitro- 
hydroxylaminic acid first splits up into nitrosyl-sodium and sodium nitrite : 

NaO.N: NO.ONa=NONa+ NaNO*. 

The nitrosyl-sodium, or perhaps free nitrosyl, combines with the aldehyde; the 
hydroxamie acid produced may be isolated in the form of its internal complex 
copper salt. Form-hydroxamic acid may also be produced by the action of light os 
an aqueous formaldehyde or methyl alcoholic solution of potassium nitrate or nitrite, 
owing to the formation of nitrosyl or nitrosyl-pot&ssinm. In this reaction it appears 
probable that the combination of nitrosyl with formaldehyde or methyl alcohol takes 
place through intermediate stages, forming first nitroso-methyl alcohol, which then 
changes to methylene-nitronie add, and, finally, to form-hyrdoxamic acid. If this 
course be actually followed, the formation of the* nitroso aieoholate should be accom¬ 
panied by the temporary appearance of a blue-gTeen coloration. In performing 
Angelas test in the ordinary way no such coloration can be observed; the change is 
too rapid. But in presence of certain substances— e.g., methyl acetate, acetone, 
ethyl acetate, or gelatin—Angelfs salt shows with aldehydes the blue-green colour 
of the intermediate nitroso compound. Angeli’s salt is dissolved in a little water 
with a large excess of methyl acetate, and the mixture is shaken; aqueous form¬ 
aldehyde is added, the liquid being rotated; the methyl acetate then acquires a 
blue-green colour, which lasts for several seconds. J. F. B. 


Precipitant for Amino-Acids. C. Neuberg and J. Kerb. ( Biockem, 
Zeitech., 1912, 40, 498-512.)—When a dilute solution of an amino-acid (for instance, 
glyein) is rendered distinctly alkaline with sodium carbonate, and then treated 
with a 25 per cent, mercuric acetate solution, a white precipitate is obtained, and, 
on the addition of from 4 to 5 volumes of alcohol, the amino-acid is precipitated 
almost completely. The following results were obtained with various ammo-add^; 


the figures representing the percentage of the total nitrogen precipitated: < 
95*7 ; d, Z-alanin, 95*8 ; d-alanin, 97*8 : d, Z-valin, 70*0 ; leueiA, 96*6; 

98*6; d-glutaminic acid, 97*2; d, Z-serin, 94*9; Z-cystin, 98*L; “ 

97*9; Z-tyxosin, 96*9; d, Z-prolin, 75*4; Z-histidin, 99*4;I 
d-glucosamine, 99'5; a-^-diaminopropionic acid, 
valeric acid, %*L .\ 
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Detection and Estimation of Arsenic in Organic Compounds. G. Bros- 
sanin. ( Gazz ,. Ckim . Ital ., 1912, 42, 451-455.)—The method of estimating arsenic 
by means of the insolubility of its iodide in sulphuric acid may also be used 
with organic compounds. Treated with potassium iodide in sulphuric acid of 
sp. gr. 1*45, precipitates of different kinds were obtained with commercial organic 
compounds. - Thus atoxyl gave a maroon precipitate; sodium cacodylate, a vinous 
red \ and arrhenal, a yellow precipitate. The precipitations were not complete, 
and Ehrlich’s “606” (di-hydroxy-diamino-arseno-benzene hydrochloride) gave no 
precipitate in acid of this concentration. For the estimation of arsenic in such 
compounds it is necessary to decompose them completely by heating 0*2 to 0*4 grm. 
with 10 c.c. of sulphuric acid over a very minute flame (to prevent liberation 
of cacodylic oxide), after which the arsenic may be quantitatively precipitated as 
described before (loc. cit ). Ehrlich's “ 606 ” is sold as a canary-yellow powder, de¬ 
composing at 175° C. without melting. It dissolves in sulphuric acid of sp. gr. 1*84 
with decomposition, and the solution, when diluted to sp. gr. 1*45, now gives a pre¬ 
cipitate with potassium iodide. Silver nitrate gives a yellow coloration, followed by 
a gelatinous precipitate; copper salts give a blue precipitate; picric acid a yellow 
precipitate; and potassium ferrocyanide a green precipitate, emitting hydrocyanic 
acid on heating. A positive reaction is obtained with Gutzeii’s test, and Fehling’s 
solution is reduced on heating. C. A. M. 

Esterification of Monamino Acids by Means of Ethyl Iodide. Separa¬ 
tion of Pymriidoneearboxylie Acid from Glutamic Acid. E. Abderhalden 
and K. Kautzseh. (Zeitsck. physiol. Chem., 1912, 78, 115-127.)—The silver salt of 
pyrrolidonecarboxylic acid is readily esterifled when boiled for two hours uuder a 
reflux condenser with an excess of ethyl iodide. After the silver iodide has been 
removed fey filtration, the ester may be obtained in the form of a white crystalline 
mass by evaporating the solution under reduced pressure over sulphuric acid; it 
melts at 60° to 61*5° C. Under similar conditions, glutamic acid, aspartic acid, 
asparagin, and prolin remain unaltered. When a mixture of the silver salts of 
pyrrolidonecarboxylic acid and glutamic acid is boiled with ethyl iodide, the former 
is esterifled, and may be separated from the insoluble silver salt of glutamic acid 
by means of benzene. Attempts to isolate pyrrolidonecarboxylic acid in the digestion 
products of casein resulted in the formation of an ester which could not be identified; 
this ester yielded glutamic acid hydrochloride when hydrolysed with hydrochloric 
arid. W. P. S. 

Influence of Metallic Carbonates on the Estimation of the Volatile Sub¬ 
stances in Coal. E. Frost and S. Ubaghs. (Bull Soc . Ghim. Belg., 1912, 26, 
216-222.)-—Estimation of the volatile substances in coal may give an erroneous idea 
of the calorific value of the coal or its suitability for gas manufacture, unless account 
be taken of the amount of carbon dioxide in the volatile substances. In the case of 
two samples of coal more than 2*5 per cent, of carbon dioxide was present in the 
volatile substances, whilst other samples gave amounts ranging from 0*5 to 2 per 
cent. The gas was found to originate from carbonates of iron, calcium and : 
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magnesium in the coal. This was found to be the explanation why a coal yielding 
15 to 16 per cent, of volatile substances was suitable for the manufacture of coke, 
whilst another coal from the same source, yielding more than 17 per cent, of volatile 
substances, was quite unsuitable for the purpose. C. A, M. 

Combustion of Volatile Organic Liquids. L. Clarke. (J. Amer, Chem . 
See., 1912, 34, 746-747.)—A combustion tube is drawn out at one end, and a tube 
bearing a female ground glass joint is sealed on. That part of the tube which is 
within the heating zone of the furnace is filled with copper oxide, held in place by 
plugs as usual, and the end remote from the ground glass joint is provided with a 
perforated rubber stopper for attachment to the usual sulphuric acid tube and potash 
bulb. The end of the tube bearing the ground glass joint protrudes about 4 inches 
from the end of the furnace. The liquid to be analysed is weighed out in a small 
stoppered U-tabe of the type in which the stoppers close the limbs, and, by turning, 
may be made to put the side tubes in or out of connection with the U. To one side 
tube is sealed a male ground glass joint, which has been ground to fit the ground seat 
on the combustion tube. The stoppers of the U-tube and the joint between U-tabe 
and combustion-tube are very lightly greased with vaseline for the upper third or 
fourth of their ground surfaces. The unlubricated space below, wherever pervious, is 
filled with air, forming an effective cushion to prevent absorption by the vaseline of 
any vapour, should this be soluble in paraffin. After weighing, the U-tube is con¬ 
nected to the hot combustion-tube, the other arm being connected to the usual 
apparatus for drying the air on its way to the combustion-tuba The stopcocks are 
turned, and the stream of air allowed to pass over the surface of the liquid, carrying 
forward vapour to the combustion-tube. If the liquid has a boiling-point as low as 
that of ether, it is well to immerse the lower end of the U-tube in cold water to 
prevent too rapid volatilisation. For liquids boiling at 100° to 125° C., it is best to 
immerse the lower part of the U-tabe in water at 50° to 60° C. With acetone and 
similar liquids, neither heating nor cooling is necessary. G. C. J. 

Estimation of Caoutchouc as Tetrabromide. Utz. (Ghrnmi Zeit., 1912, 
26, 968-970; through Chem, ZeniralbL, 1912, 1,, 1797-1798.)—In order to avoid the 
loss of bromine which various authors have found to take place when caoutchouc 
tetrabromide, prepared by Budde’s method, is heated with nitric acid in presence 
of silver nitrate, the author recommends the method of Baubigny and Chavanne 
for the estimation of the bromine. The caoutchouc tetrabromide is decomposed by 
means of chromic and sulphuric acid mixture; a slight modification in the apparatus, 
consisting in the introduction of a stoppered dropping funnel, is advised. The 
author, independently of Hubeaer, has devised a method of bromination in 
solution: 0*1 grm. of caoutchouc is treated in a Lintner’s pressure-flask with, 

70 c.c. of water and 5 to 7 c.e. of bromine, and heated in the closed flask 
hours in the water-bath at 50° to 60° C. When the bromination is, 
liquid is poured off through a filter, and the contents of the Bask 
boiling water. The residue of caoutchouc bromide is 
ether and digested with chloroform for six hours at 
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bromide is reprecipitated by an excess of petroleum spirit, and, after settling, is 
collected on a filter, washed with alcohol and ether, dried in vacuo at the ordinary 
temperature, and the bromine estimated in Baubigny and Chavanne’s apparatus* 
The bromine found ranged from 70*12 to 70*25 per cent, in six estimations; theoreti¬ 
cal, 70*14 per cent, for G 10 H 16 Br 4 . A sample of Para rubber showed 93*96 and 
93*72 per cent, of caoutchouc by this method. The author is investigating the error 
due to the presence of nitrogenous impurities in the raw rubber. J. F. B. 

Latent Heats of Vaporisation of Mixed Liquids. Part III.: Mixtures 
of Associated with Non-assoeiated Liquids, and the Detection of Solvates 
in Mixtures of Liquids. D. Tyrer. ( J. Chem . Soc., 1912, 101, 1104-1113.)—Results 
are given for the boiling-points, vapour compositions, latent heats at constant pressure, 
and latent heats at constant composition for the following mixtures: Benzene .and 
ethyl alcohol, chloroform and methyl alcohol, chloroform and acetone, carbon tetra¬ 
chloride and ethyl alcohol. It was found that the mixture of chloroform and acetone 
gives a maximum boiling-point; the three other mixtures give minimum boiling-points. 
From a study of the latent heats of such mixtures a method is established by which 
the existence of solvates in the mixtures can be detected. In all four cases studied 
solvates are formed. Molecular association in liquids is the result of the combination 
of hydroxyl groups, and when two hydroxyl substances are mixed solvates are always 
formed. When a hydroxyl substance is mixed with one containing no such group, 
the latent beat affords a reliable test for the formation of solvates. In normal 
mixtures each constituent retains its own latent heat unaffected by the presence of 
the other constituent; thus the latent heat of either constituent can be calculated 
from the latent heat of the mixture and the latent heat of the other constituent. 
Applying this rule to the ease of an associated liquid in admixture with a non- 
assodafeed liquid, the apparent latent heat of the associated constituent can be 
calculated at various concentrations. * If no solvates are formed, the latent heat of 
the associated liquid in the mixture should gradually diminish as the concentration 
gradually diminishes* owing to the progressive dissociation of the associated mole¬ 
cules, until at infinite dilution it becomes constant, indicating complete dissociation. 
If this is not the case, then undoubtedly to some extent solvates are formed in the 
mixture. In the mixtures above mentioned the diminution was not steady, but the 
latent heat in all cases, oyer a portion of the range of concentrations, increased with 
increase of the dilution. This means that solvates are formed, but it is not possible 
to determine their amount or composition. The acetone apparently functions in the 
above case as an hydroxyl substance. J. F. B. 

Estimation of Ferroeyanides. H. E. Williams. (/. Soc. Ghem . Ind., 1912, 
31, 468471.)—The following process is stated to be free from most of the possible 
sources of error inherent in the Feld method: Half a gram of the ferroeyanide is 
dissolved in 100 c.c. of water, and the liquid distilled after adding 0*05 to 0*1 grm. 
of cuprous chloride (dissolved in a few drops of hydrochloric acid, or a little saturated 
sodium or potassium chloride solution) and 25 to 30 e.c. of 4N sulphuric acid. The ; 
distillate is passed from the condenser into absorption-flasks containing cau^iAalfaii’ 
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solution* The ferrocyanide is completely decomposed, and the hydrocyanic acid dis¬ 
tilled, by about half an hour’s gentle boiling. The cyanide in the alkaline hydroxide 
solution is then titrated in the usual way with standard silver nitrate solution, in 
the presence of a few drops of potassium iodide solution* Much larger quantities of 
ferrocyanide may be taken if desired, and in such cases It is only necessary to add 
an amount of cuprous chloride equal to 2 to 3 per cent, of the weight of ferrocyanide. 
Sufficient sulphuric acid must be present to give an excess of acid over that required 
to form ferrous sulphate and sodium bisulphate. The cuprous chloride used should first 
be freed from cupric salt by washing with a little dilute sulphuric acid. The addition 
of cuprous chloride decomposes the ferrocyanide, forming cuprous cyanide, which is 
decomposed by the acid present, yielding hydrocyanic acid and cuprous chloride 
again, which latter then attacks a further quantity of ferrocyanide. Both soluble and 
insoluble ferrocyanides may be determined by the method, but if the substance be 
dry it should be finely powdered. Ferric ferrocyanide requires more cuprous chloride 
than above stated for its complete decomposition. 

For the estimation of the ferrocyanide content of cyanogen mud or spent oxide, 
a weighed quantity of the dried material, from which the sulphur has been removed 
by extraction with carbon disulphide, is boiled with sodium hydroxide, filtered, 
washed to a definite volume, and a portion of the liquid distilled with cuprous 
chloride and sulphuric acid as before. The results on spent oxides are higher, gener¬ 
ally by about 02 to 0-4 per cent, than those given by the titration method, and are 
more accurate. Thiocyanates are stated to have no influence on the distillation; if 
present in spent oxide, a larger amount of cuprous chloride should be added to insure 
their precipitation before distilling (cf> Colman, Analyst, 1910,35, 295), A. B. T. 


Direct Estimation of Geraniol in Cltronella Oil, J. Dupont and 
L. Labaune. (Ann. Ghim. anal,, 1912, 17, 210-213.}— The method depends upon 
the conversion of the citronellal into a nitrile, which is not affected by the potassium 
hydroxide in the estimation of the geraniol as geranyl acetate. Ten grms. of citronella 
oil (or of a mixture of geraniol and citronellal) are shaken for two hours at the ordi¬ 
nary temperature with an aqueous solution of hydroxy famine, prepared by dissolving 
10 grms. of hydroxylamine hydrochloride in 25 c.c. of water, adding a solution of 
12 grms. of potassium carbonate in 25 e.e. of water, and filtering the mixture. The 
oil rising to the surface is decanted, dried over anhydrous sodium sulphate, and boiitd 
under a reflux condenser for one and a half hours with twice its volume of acetic 
anhydride. Under these conditions the citronellal oxime is converted into rnWneUp* ; 
nitrile. After washing, neutralisation, and drying, 2 grms, of the acetylated oil 
saponified with f alcoholic potassium hydroxide solution, and the amount of j 
calculated from the result in the usual way. The difference between ihej 
products of acetylation in a preliminary test and the amount of , 
gives the quantity of citronellal. Thus, a Ceylon oil 
acetylisable products was found to contain 43 per cent. 
contained 43 per cent of geraniol and 40 per cent, < 
by test mixtures were in agreement 
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Oil of the Southern Cypress. A. F. Odell. {J. Amer . Chem. Soc 1912, 34, 
824*826.)—The eones of the Southern cypress (Taxodium disiichum) contain con¬ 
siderable quantities of a volatile oil, consisting of d-pinene, 85 per cent.; d-limonene, 
5 per cent.; a pseudo terpene alcohol (? sabinol), 2 per cent.; earvone, 3 per cent.; 
tricyclic sesquiterpene, 3 per cent,; the remainder being composed of substances 
boiling above 275° C. No aldehydes were found in the oil. EL F. E. EL 

Estimation of Hydrazine. G. S. Jamieson. {Chem, News , 1912, 105, 268.) 
—According to she author, Bimini’s method requires much time, while the following 
procedure, based on the general method of Andrews (Analyst, 1903, 28, 306), is stated to 
be rapid and accurate: Hydrazine salts, or the double salts of hydrazine and the metals, 
are analysed by titration with a standard solution of potassium iodate (3*567 grms. 
EI0 3 per litre) in presence of hydrochloric acid and chloroform. Suitable propor¬ 
tions are 20 c.c. water, 30 c.c. hydrochloric acid, and 6 c.c. chloroform* The solution 
of potassium iodate is run in gradually, the reaction proceeding according to the 
equation; 

n 1 h 4 -h 1 so 4 +kio,+ aH'ca-H 1 +ia+sH t o+Koi+H 1 so 4 . 

The liquid is shaken between each addition of iodate, until the chloroform, which at first 
is coloured, becomes decolorised. Metallic double salts (such as zinc and hydrazine 
sulphate) may be examined by this method, and the published results are accurate. 
In the case of the nickel double salt, whieh is only sparingly soluble, the reaction 
proceeds very slowly. A. E. T. 

Detection and Estimation of Methyl Alcohol. F. Wirthle. {Chem. Zeii, 
1912, 36, 700.)—In testing spirits for methyl alcohol, the first 50 c.c. (at most) of 
the alcoholic distillate from 100 ac. are distilled and twice fractionated, so as to 
obtain first 15 e.e. and finally 3 c.c. as the final fraction. One c.c* of this distillate 
is oxidised by the official potassium permanganate method, after the addition of 4 c.c. 
of dilute {1:2) sulphuric acid, the liquid filtered, and 1 c.c. of the colourless filtrate 
heated with 5 e.c. of concentrated sulphuric acid. On treating the cold mixture 
with 5 mgrms. of solid morphine hydrochloride, a reddish-violet coloration is pro¬ 
duced in the presence of as little as 20 mgrms. of methyl alcohol (corresponding to 
about § per cent of the denatured alcohol in the spirit). At the same time a control 
test is made with a mixture of 20 mgrms. of methyl alcohol and 1 c.c. of 90 per cent, 
ethyl alcohol If the preliminary test has given a strong violet coloration, and the 
spirit contains about 40 per cent, (by volume) of alcohol, 60 c.c* (from 100 c.c.) are 
taken, whilst with a higher alcoholic strength a proportionately smaller quantity of 
the distillate is used. The initial temperature of distillation in a fractional distilla¬ 
tion-flask affords information as to the amount of methyl alcohol present. Thus a 
liquid containing 10 per cent, of methyl alcohol begins to distil at 75° C., and after 
five minutes the temperature will have risen to 76*8° C., whilst in the presence of 
20 per cent, of methyl alcohol the initial temperature will be 71*5° G., rising, after 
five minutes, to 75-5° G. It is advisable to treat the residue from the first distillation 
with alcohol and to fractionally distil it again, the process being repeated so that 
from solutions containing about 10 per cent-, of methyl alcohol about 80 c.c* in all 
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are obtained, from 20 per cent, solutions about 100 c.c., and from 30 per cent solu¬ 
tions about 125 c.c, The mixture of methyl and ethyl alcohols is now converted 
into iodides by heating it under a reflux condenser with iodine and amorphous 
phosphorus; these are separated by fractional distillation, and the methyl iodide 
identified by its saponification value (394*3). For the conversion of 10 c.c. of methyl 
alcohol into methyl iodide 31-7 grms. of iodine and 1*79 grm. of amorphous phos¬ 
phorus are required, whilst ethyl alcohol requires only 22 grms, of iodine and 
1-79 grm. of phosphorus for the formation of the corresponding compound. The 
necessary amounts may thus be approximately calculated from the temperatures 
observed in the fractional distillation, a slight excess of iodine being taken. The 
iodides from a quantity of distillate corresponding to 10 c.c. of alcohol are distilled 
into 10 c.c. of water, decolorised by shaking with 14 to 16 c.c. of 10 per cent, potas¬ 
sium hydroxide solution, separated from the supernatant liquid, washed twice with 
water, allowed to stand overnight, and then run into a feared flask, which is im¬ 
mediately closed and weighed. The small residue of iodides remaining in the 
burette is collected in a narrow calibrated tube, and its weight calculated from 
the specific gravity. Since 10 c.c. of methyl alcohol yield 31*35 grins, of methyl 
iodide, and 10 c.c. of ethyl alcohol yield 24*0 grms. of ethyl iodide, each 0*736 gnu. 
of iodide in excess of 24 grms. corresponds to 1 c.c. of methyl alcohoL To obtain 
reliable quantitative results it is advisable to dilute the distillate from the sprit 
under examination with sufficient 96 per cent, ethyl alcohol to give a mixture con¬ 
taining approximately 10 per cent, of methyl alcohol, whilst at the same time a 
blank test is made with a mixture of methyl and ethyl alcohols containing 10 per 
cent, of the former. C. A. M. 


Activity of Organic Nitrogen as measured by the Alkaline Perman¬ 
ganate Method. C. H. Jones. (/. Ind. Eng , Chem. t 1912, 4, 438-441.)—It is 
generally recognised that soluble organic nitrogen is readily available as plant-food, 
whereas nitrogen in insoluble combinations may or may not be so available. Thus, 
though dried blood and hoof meal contain most of their nitrogen in insoluble forms, 
they are known to possess high manorial value, whereas there is reason to believe 
that the nitrogen of peat, roasted leather, garbage tankage, and some other materials, 
is not immediately available as plant-food. For this reason certain States of the 
American Union forbid the use of these latter materials in compound fertilisers 
offered for sale. In other States, agricultural chemists are called upon to report on 
the manorial value of mixed fertilisers which may contain nitrates, ammonia, and 
soluble and insoluble organic nitrogenous substances. The valuation of the insoluble 


nitrogen has hitherto presented a difficulty for the reasons stated, and the author now 
proposes to differentiate between the insoluble nitrogen which is converted 
ammonia by digestion under standard conditions with alkaline ~ 
that which is not so transformed, Thai which is converted into ^ 
conditions described in the paper is < 
it is suggested that this active : 
inferior to the soluble nitrogen, whereas the residue s 
inactive, is held to have a very low value i 
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experiments—referred to but not described in the paper—and in the fact that in dried 
blood, h i gh grade tankage, fish, hoof meal, cotton-seed meal, and many other sub¬ 
stances which give mannrial results in close relation to their nitrogen contents, the 
proportion of inactive nitrogen, as determined by the author’s method, is low, whereas 
the same method shows that the inactive insoluble organic form is the predominant 
form of nitrogen in peat, garbage tankage, charred leather, and other substances of 
notable nitrogen content but negligible manurial value. 

Active insoluble organic nitrogen is determined as follows: Total insoluble 
nitrogen is first determined by extracting 2 grms. of the sample on a filter-paper, 
with water at room temperature, until the filtrate amounts to 250 c.c. The filter- 
paper and its contents are subjected to the Ejeldahl process. So much of the sub¬ 
stance is now weighed out as contains 50 mgrms. of insoluble nitrogen, and, if a 
mixed fertiliser, is extracted with water, as in the determination of total insoluble 
nitrogen. Highly nitrogenous raw materials are mixed in a mortar with 2 grms. of 
powdered rock phosphate before extracting with water, and very oily materials should 
have a preliminary treatment with ether. The filter and insoluble matter are dried 
at a temperature not exceeding 80° C., and the insoluble matter is then transferred 
to a 500 to 600 c.c. round-bottomed flask, together with 20 c.e. of water, a few glass 
beads, and 100 e.c. of an alkaline permanganate solution containing 150 grms. of 
eausMe soda and 25 grins, of potassium permanganate per litre. (The flask is con¬ 
nected to a condenser as for an ammonia determination, the receiver being charged 
with a measured quantity of standard add. The contents of the flask are digested 
short of boiling for at least thirty minutes, local overheating of the insoluble residue 
being avoided by the use of wire gauze and asbestos-paper between the flame and the 
flask. About 95 c.e. are now distilled, preferably at such a rate that the operation 
requires an hour. A tendency to froth may be overcome by prolonging the digestion 
until Hus no longer manifests itself, and then distilling at a somewhat brisker rate, 
so that the whole process occupies about ninety minutes as usual. The ammonia in 
the distillate is the measure of the active insoluble nitrogen. 

The method has been adopted since March, 1911, by the experiment stations of 
New York, New Jersey, and the New England States, as the result of laboratory and 
field experiments in 1910. G. G. J. 

Action of Permanganate on Organic Substances. J. Helper. (Zeitsck 
anal Chem., 1912,51* 409-429.)—* In earlier papers (Analyst, 1911, 36, 232, 422) the 
author has shown that many organic substances are quantitatively oxidised to carbon 
dioxide and water by permanganate in acid solution, whilst the members of another 
large group of compounds may also be estimated by means of permanganate, the 
reaction being a quantitative one, with acetic acid for one of the end products. The 
influence of alkaline permanganate has now teen studied. In the majority of cases 
it proves a lees useful reagent than an acid solution. For example, ethyl alcohol, 
which can be quantitatively oxidised to acetic acid in acid solution, is oxidised partly 
to acetic add and partly to carbon dioxide in alkaline solution, the former reaction 
predominating if the action begins in the cold, the latter if the mixture is hot from 
the start; but at no temperature between 0° and 100° 0. can either reaction be sup- 
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pressed entirely. Methyl alcohol is much more quickly oxidised in alkaline than in 
acid solution, the products being carbon dioxide and water in either case. Caffeine, 
theobromine, and antipyrin, which only consume from 40 to 80 per cant, of the 
theoretical amount of permanganate in acid solution, are almost quantitatively 
oxidised to carbon dioxide, water (and ammonia) in alkaline solution. Many sub¬ 
stances which are oxidised quantitatively in acid solution behave similarly in alkaline 
solution, but in a much greater number of instances the results in alkaline solution 
correspond to no single reaction. However, the author thinks that the consumption 
of permanganate in alkaline solution under standard conditions may prove a useful 
constant, especially when compared with the corresponding number obtained in acid 
solution. 

The experimental conditions followed in the author’s laboratory are as follows: 
The permanganate solution is f, and contains 40 gr. of caustic soda per litre. Of 
this solution, 25 c.c. is placed in a 200 c.c. flask with 65 c.c* of water, and the sub¬ 
stance dissolved in 10 c.c. of water. So much of the substance is taken as may be 
expected to reduce about 10 c.c. of the permanganate, and, if the substance is insoluble 
in water, it is mixed with 1 grm. of glass powder, not omitting in such a case to add 
10 c.e. of water to the contents of the flask to insure uniformity of conditions in all 
experiments. The flask, with its contents, is heated on the water-bath for one and a 
half hours; 25 c.c. of | oxalic acid (containing 75 c.c. concentrated sulphuric acid per 
litre) is then added, and the solution titrated with § permanganate containing 40 grms. 
of glacial phosphoric acid per litre. The result is calculated to e.c. of f permanganate 
per gram of substance. The amount of permanganate reduced by forty-two sub- 
stancesunder these and some other conditions are given in the paper. G. C. J. 


Influence of Peptones on the Estimation of Reducing* Sugars by Fehling’s 
Solution. A. Bernard!. ( Biochem . Zeiisch. 1912, 41, 160-164.)—Although peptones 
do not reduce Fehling’s solution, their presence in sugar solutions causes more 
cuprous oxide to be precipitated than is due to the reducing action of the sugar alone. 
In cases, therefore, where sugar has to be estimated in solutions containing peptones, 
the latter should be removed by means of phosphotungstic acid previous to the estima¬ 
tion of the sugar. W. P. S. 


Physico-Chemical Basis of the Seliwanoff Lsevulose Reaction. A. Jolles. 
(Biochem. Zeitsch 1912, 41, 331-832.)—When dextrose is placed in contact with 
concentrated hydrochloric aeid for some months, the solution yields a reaction lor 
Isevulose with the Seliwanoff test. The author finds, however, that the polarisation 
of the sugar is not changed, a fact which shows that either the quantity of Isevulose 
formed is so small that it cannot be estimated, or, which is more probable, that the: 
substance giving the Seliwanoff reaction is not Isevulose. The action of dilute \ jj 
solutions on dextrose is much more pronounced, and the change is 
by the formation of appreciable quantities of an acid. For instan^e, 2CI> ^ 

0*5 per cent, dextrose solution were mixed with about 40 e.c. ©f ^ | 
solution; 50 c.c. of this mixture required 9*1 e.e. of acid “ 
titrated at once, but after the lapse of ninety-four 
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mixture used only 7*7 c.c. of the acid, phenolphfchalem being used as the indicator 
in both cases. The author also found that the Seliwanoff test would detect the 
presence of as little as 0*1 per cent, of lsevulose in urine containing dextrose. 

W. P. S. 

Method fop Determining* the Value of Commercial Starches for Use in 
Cotton Mills. G. M. MaeNider. (/. 2nd. Eng . Chem 1912, 4, 417-422.)—The 
value of starch for cotton-mill purposes depends on its property of swelling and 
forming a viscous solution when treated with hot water, the principal starches used 
being maize, potato, cassava, and, to a small extent, wheat, sago, and rice. As each 
of these starches has a different viscosity, to obtain the best results they must eaeh 
be used in a different manner. Ho definite relation exists between their behaviour 
and the size or shape of the grains. The author determines the viscosity of each 
starch at a high temperature under conditions similar to those in which it is used in 
the mills, employing for the purpose a Scott viscosimeter in the following manner: 
12 grms. of the starch are weighed into a 600 c.c. beaker, 300 c.c. distilled water 
added (thus making a 4 per cent, solution)* and heated over a Bunsen burner, .with 
constant stirring, to the boiling-point and boiled for ten minutes; 200 c.c. of this 
solution are then poured into a viscosimeter cup, which is jacketed with boiling 
water, the temperature allowed to become constant, which it does with most starches, 
at 94° C., and 50 c.c. run out into a graduated vessel, the time being measured with 
a stop-watch. The number of seconds so required divided by the number of seconds 
required to deliver 50 e.e. of boiling water {nine seconds) gives the viscosity value; 

The recorded results show that net only is there a difference between different 
starches, but also a considerable variation in the viscosity of different samples of the 
same starch, only a small part of this latter difference being due to variation in 
moisture content. 

The viscosity of maize starch increases uniformly with the length of time of 
boiling, and corresponds to the increase in concentration brought about by continued 
boiling. This is a valuable property of maize starch as compared with others. 

Potato starch reaches its maximum viscosity after being boiled five minutes; it 
then decreases rapidly, the increasing concentration having no effect and after thirty 
minutes’ boiling it has fallen below that of maize starch, which has been boiled for the 
same length of tima 

Cassava starch attains its maximum viscosity at the boiling-point, after which it 
decreases uniformly with the length of time of boiling, and thus resembles potato 
starch, though to a less extent; the former starch, therefore, has a much wider 
application in sizing and finishing. 

Wheat starch has a much lower viscosity than any of the others examined, and 
shows a gradual but small increase with the time of boiling. Wheat starch foams 
more in boiling than any other. 

Bice starch, even at the mad of thirty minutes" boiling, still shows a value only 
very slightly greater than unity. The degree to which starches go into solution on 
continued boiling was examined, and it was noticed that those from roots and tubers 
developed under ground (potato and cassava) showed a high rate of solution, while 
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those from the grains developed above ground were very insoluble. An examination 
was made of some “thin boiling starches,” which usually consist of maize starch 
treated in some way to reduce the viscosity. Experiments are described showing the 
effect of boiling maize starch with borax, alkali, and boric acid, as regards viscosity 
changes. A small amount of all these reagents reduces, while a slightly larger 
amount increases, viscosity, H. F. E. H. 

Estimation of Thymol, Salicylates, and Allied Compounds. A. SeidelL 

(Amer. Chem . 1912, 47, 508-526.)—The method given in the author’s previous 

paper on this subject (Ahai^st, 1909, 34, 536) is admittedly tedious, and was only 
suggested as a possible improvement over the ordinary brom&te titration in which 
tribromo-phenol bromide is formed. The control of the too vigorous action of 
bromine on the compounds under examination has now, in the author’s opinion, 
been accomplished more satisfactorily. The method is as follows: A quantity of 
0*1 to 0*5 grm. of thymol or other substance to be estimated is placed in a glass- 
stoppered bottle, with 1 to 2 c.c. of carbon tetrachloride and 100 c.c. of water. 
Bromine vapour is poured in till the mixture, after thorough shaking, shows a con¬ 
siderable excess. After half an hour, 5 e.c. of carbon disulphide, immediately 
followed by 5 c.c. of aqueous potassium iodide (20 per cent.), are added, and the 
liberated iodine titrated with thiosulphate. An additional amount of potas s iu m 
iodide is added, and if there is no farther liberation of iodine, the burette reading 
is taken, 5 c.c. or an excess of aqueous potassium iodate solution (2 per cent.) 
added, and the titration, after thorough shaking, continued till the iodine colour is 
discharged. The second titration corresponds to the hydrobromic acid formed by 
the action of bromine on the compound used. Two molecules of hydrobromic acid 
are equivalent to 1 molecule of thymol; 1 e.c. thiosulphate, therefore, is equal to 
00075 grm. thymol The results quoted vary from 990 to 100*8 per cent, of the 
theoretical. Carbon disulphide and tetrachloride serve to remove the compound 
from the aqueous layer, and the reaction in the organic solvent is more under control, 
only dibromothymol being produced. Carbon tetrachloride, unlike carbon disulphide, 
is little acted on by bromine on standing, and is therefore added first; but a satisfactory 
aid-point in the titrations is not obtainable without the addition of the disulphide as 
described. Salicylic acid may be determined when in admixture with benzoic acid, 
the latter being unacted on. Other substances tried gave variable results. 

A. B. T. 


TetFafomal-tFisazme from Formaldehyde and Hydrazine Hydrate, a 
New Seducing: Agent for Analytical Use* K. A. Hofmann and D. Storm* 
(Ber., 1912, 45,1725-1730.)—Hydrazine hydrate is employed in analytical chemistry 
for the precipitation of silver, gold, mercury, platinum, selenium, and toEurium, fepl 
its reducing power is too great to permit of fine differentiations among the i 
metals, and it also reduces solutions of copper and bismuth, 
not easily filtered, and firm mirrors are not obtainable on glass 
also attacks glass, and is not free from alkalis* 
as a reducing agent far more under control ana 
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pound tetraformal-trisazine, C 4 H 12 N 6 , formed by the combination of formaldehyde 
with hydrazine hydrate. This substance has the structural formula,— 

HN.CH*.N.CH S .NE 

■'III 

hn.cb^n.ch 2 .nh. 

For its preparation, 50 c.c. of 35 per cent, formalin are poured slowly into 50 c.c. of 
hydrazine hydrate cooled with ice, and after one hour a further 80 c.c. of formalin 
are similarly added. The mixture is placed in a basin, covered with paper, and left 
for one or two days, when the yield of crystallised compound should amount to 
27 grins. The crystals are filtered off, washed with spirit, redissolved in water, and 
precipitated with alcohol and ether; they may also be recrystallised as fiat, silky 
needles from slightly alkaline hot water. At 28° G., 100 grms. of water dissolve 
14 grms. of the azine. Silver nitrate yields first a white precipitate, changing im¬ 
mediately on warming to a fine adherent metallic mirror; palladium chloride also 
yields a mirror. Gold chloride yields first a blue colloid, and later a dark precipitate. 
Copper sulphate gives a reddish-brown solution. The azine is not decomposed by 
alkalis, from which it crystallises unchanged. In alkaline solution, copper salts are 
reduced to cuprous oxide, mercury, gold, and silver salts to the metals, whilst plati¬ 
num and palladium chlorides give stable, reddish-brown solutions.. In presence of 
excess of potassium hydroxide, chromates, molybdates, vanadates, selenites, and 
tellurites remain unchanged, even at the temperature of the water-bath; but on the 
addition of ammonium chloride, indigo blue molybdenum oxide, red selenium, or 
black tellurium are precipitated. Tungstates are not reduced even in ammoniacal 
solution. Thus tetraformal-trisazine may be recommended as a selective reducing 
agent which is readily prepared in a perfectly pure form. The substance, though 
stable towards alkalis, is very sensitive to the action of acids, even carbonic and 
acetic acids, forming polymerised formalazine, (CH 2 N 2 CH 2 ) B , as an insoluble white 
powder. Ammonia is one of the principal products of the action of hot dilute 
sulphuric add. J. F. B. 

Exaaatoatloa and Valuation of Turpentine. H. Wolff. (Farbmmtung, 
1912, 17, 1492 ; trough Chem. Zentralbl., 1912, I., 1930.)—The colour is more 
conveniently, determined by a comparison with solutions of iodine, potassium 
diehrbmate, etc., than by means of the Lovibond colorimeter. The polymerisation with 
sulphuric add* which involves oxidation, should not be omitted (cf. Mareusson, 
Ghem. ZeU^ 191% 34, 288) ; otherwise, adulteration with residues from the manu¬ 
facture of turpentine may be overlooked. The distillate obtained before and after 
the chief fraction in the distillation of turpentine are to be found on the market and 
are difficult to detect when added 4o turpentine. The greater part of the residual oil 
distils earlier when mixed with torpentme than it does alone. On the other hand, 
with concentrated or fuming sulphuric add, more separates from the mixture than 
would be anticipated from the amount ci residual oik It is evident that sulphuric 
add has less action in the presence of high-boiling constituents. A separation of 
more than the normal 2 to 4 per cent is sometimes shown, when the rednification is 
well started, even by pure turpentines, in which there la 4 digbt natural increase of 
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these constituents, and, consequently (petroleum being excluded), is not a proof of 
adulteration with these residues. A small increase in the residue on evaporation, 
with a large increase in the amount separated by fuming sulphuric acid, points 
to an adulteration with these waste products, whereas an increase in the resinifiea- 
tion is of no value as an indication. A residue of 1 per cent, on evaporation has a 
noticeably bad effect on the drying-period, whilst 2 or 3 per cent, renders a turpentine 
useless for many purposes in the varnish and colour industry. O. E. M. 

Estimation of Petroleum in Turpentine. H. Wolff, (tfarhenzdtung, 1912, 
17,1553; through Chem. Zentralbl. 1912, 1,1931.)—The constituents dissolved by 
nitric acid are, contrary to the statement of Herzfeld ( Ckem . Zeit ., 1910, 34, BBS), 
cyclic hydrocarbons, since they can be reduced by the slow action of nascent 
hydrogen, the solution being kept warm. It was found that xylene can be dissolved 
in concentrated sulphuric acid alone, but that long shaking is necessary; this 
explains the conflicting results obtained by Marcnsson and Herzfeld with turpentines 
containing xylene. Consequently Herzfeld’s method of determining benzene has 
only a qualitative value, and only then if it is positive and agrees with the other 
constants (boiling-point, bromine number, etc.}. The separation of petroleum or 
paraffin hydrocarbons by concentrated fuming sulphuric acid is more valuable, 
especially if, by the method of Utz, the refraction of the separated residue is 
determined. The Marcusson method is preferable for the exact determination of 
petroleum and benzene hydrocarbons. In the case of a strongly resinified oil, 
if there is a considerable separation with concentrated sulphuric add, even when 
the Marcusson test gives a negative result, it is better to examine once more the 
subsianee separated with sulphuric acid by the Marcusson method. O. E. M 


Tests for Determining the Purity of Oil of Turpentine. R. Mareilfe. 
(dim* Falsifies 1912, 5, 241-251.)—Determinations of the solubility of oil of turpentine 
in acetic acid, the rise in temperature when mixed with sulphuric acid, and the 
solubility in sulphuric acid, are stated to yield results which will afford evidence as 
to the genuineness of a sample of turpentine. 

Solubility in Acetic Acid .—The acetic acid employed should contain 98 per cent, 
of the acid and 2 per cent, a! water; it should be capable of dissolving an equal 
volume of anhydrous carbon disulphide at a temperature of 39 to 40° C., at which 
point a mixture of equal volumes of the two liquids should just become turbid; if the 
temperature at which the turbidity is observed is lower or higher than this, the 
strength of the acid must be adjusted accordingly. Five e.c. of the oil ,of turpentine 


are placed in a stoppered graduated tube, and shaken with successive additions of - 
acetic acid until a dear mixture is obtained at a temperature of 15° 0. The qnsmf&ty j 
of the acid required to dissolve 1 part of the oil of turpentine is then calefij&ie&l ^ 
genuine samples this quantity is usually less than 4. The oil of turpentine may 
distilled, the distillate Wing collected in five separate portion^ ■ which 
mitted to the test. The first fractions dissolve in about 3*5 parts ©f 
the fifth fraction may require up to 4*5 parts of add: : 
diminishes the solubility of the oil, the filth fradfMff # 
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cent, of petroleum requiring from 6 to 7 volumes of acetic acid. Oil of turpentine 
adulterated with “ benzine ” has a greater solubility than pure oil of turpentine. 

Thermal Test with Sulphuric Acid .—The method of carrying out this test in the 
case of fatty oils has been described by Tortelli (Analyst, 1909, 34,168). The same 
procedure is adopted with oil of turpentine, but, as the latter evolves very consider¬ 
able heat when mixed with sulphuric acid, it is better to perform the test on a 
mixture of 5 c.c. of the sample and 15 c.c. of “ vaseline oil.” Genuine oil of turpen¬ 
tine gives a value of from 68 to 72, and the presence of 10 per cent, of mineral oil 
will diminish this Value by about 7. 

Solubility in Sulphuric Acid .—One hundred e.c, of petroleum, 20 c.c. of oil of tur¬ 
pentine, and 50 c.c. of sulphuric acid are mixed in a Rose tube, and the increase in the 
volume of the sulphuric acid is ascertained after the lapse of one hour. In the case 
of genuine oil of turpentine, the increase will be about 19*2 c.c. (that is, 96 per cent, 
of the oil is soluble in the acid), whilst with an oil containing 10 per cent, of mineral 
cal the increase in the volume of the acid will be only 17*1 e.c. The test is useless 
should “ benzine ” be present. Care should be taken to examine the petroleum used 
in the test, as some specimens yield notable quantities of matter soluble in sulphuric 
add. W. P. S. 

INORGANIC ANALYSIS. 

Detection of Small Quantities of Alkali, Bicarbonate in Presence of 
much Normal Carbonate. R. T. Eastern. {/. Amer. Ghem. Soc. y 1912, 34, 
822-823.) —The carbonate suspected to contain bicarbonate is dissolved in recently 
boiled water, and excess of calcium chloride is added. If alkali bicarbonate was 
originally present, some calcium bicarbonate will remain in solution with the calcium 
chloride. After standing five minutes, a portion of the solution is filtered free from 
calcium carbonate, and a few drops of ammonia are added to the filtrate. An immed¬ 
iate precipitate of calcium carbonate indicates a large amount of bicarbonate in the 
original sample. With only small amounts of bicarbonate present, the precipitate 
may not appear for ten minutes. The test will detect 0*1 per cent, of bicarbonate 
in normal sodium carbonate. The presence of ammonium salts vitiates the results 
because of the solubility of calcium carbonate in such solutions, G. G. J. 

Neutral Ammonium Citrate Solution. A. J. Patten and C. S. Robinson. 
(J. Ind. Eng . Ghem. t 1912, 4, 443-446.)—According to the official methods of analysis 
drawn up for the guidance of American agricultural chemists, the ammonium citrate 
solution for use in determining available phosphoric acid is to be prepared by dis¬ 
solving citric acid in water, adding ammonia until the solution is neutral to corallin, 
and then diluting it with water until the sp. gr. is 1*09. The authors point out that the 
determination of the end-point with corallin is very difficult, and that purified litmus, 
though better, is also unsatisfactory as an indicator. Solutions u neutralised ” by 
lour experienced analysts were used to extract a phosphatic manure, with the result 
that the manure was found to contain 2*83, 3*69, 4*17, and 4*82 per cent, of inantoBlA 
phosphoric add. The authors think that the amount of ammonia necess ar y fear 
neutralisation should be determined by the conductivity method as suggested by 
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Hall and Bell (J. Amer. Ghem . Soc 1911, 33, 711; J. Ind. Eng. Ghem 1911, 3, 559). 
The solution is nearly neutralised, and then equal measured portions are transferred 
to measuring-flasks, and a measured and different amount of dilute ammonia is added 
to the contents of each flask, so that two flasks at least contain an excess of ammonia 
and two an excess of acid. The contents of the flasks are then diluted to the mark, 
and their relative conductivities determined. It is unnecessary to determine the 
absolute conductivities. Provided the same apparatus is used for ail the determina¬ 
tions, the Wheatstone bridge readings may be plotted against the volumes of dilute 
ammonia, and the break in the curve will indicate the volume of ammonia necessary 
to neutralise so much of the solution as was taken for the test. The error of this 
method, even in the hands of persons with no previous experience of conductivity 
measurements, is only one-tenth the error of the most careful titration with coraUin 
or litmus. G. C. J. 

Separation of Beryllium from Aluminium. H. Wunder and P. Wenger. 
{Zeitsck. anal. Chem., 1912, 51, 470473.)—Prom a mixture of beryllia and alumina, 
the former may be separated as follows: The mixture is fused with'5 grins, of sodium 
carbonate in a crucible, which is covered at first, but subsequently uncovered, whilst 
the mixture is maintained in a state of fusion for two to three hours. The melt is 
boiled out with water, about a gram of sodium carbonate is added, and boiling con¬ 
tinued for a few minutes, BeryUia remains undissolved. It is filtered off, washed, 
dried, ignited, and weighed, and re-fused with sodium carbonate, and the whole 
process repeated to insure the solution of the last traces of alumina. In the mixed 
filtrates, alumina is precipitated by boiling with excess of ammonium nitrate, and is 
filtered, washed, dried, ignited, and weighed in the usual manner. The worst recorded 
results are 0*1466 grin, beryllia and 0*1885 grm. alumina found with 0*1472 and 
0*1379 grm. respectively present. The results are not stated in such a way as to 
show what additional error, if any, might be expected to result from the omission of 
the second fusion. 

In practice, more or less iron will, as a rule, be present in the material presented 
for analysis, and the whole of this iron will remain as insoluble hydroxide with the 
beryllia, any chromium also present passing as chromate into the solution of sodium 
carbonate and aiumin&te. Precipitates of beryllia contaminated by ferric hydroxide 
are ignited, fused with bisulphate, and the aqueous solution of the melt is poured into 
a solution of 10 grms. of caustic soda in 150 c.c. of water, and the whole boiled. The 
precipitate consists of ferric hydroxide free from beryllia, and is washed, re-dissolved 
in acid, re-precipitated by ammonia, and weighed as ferric oxide as usual. The 
alkaline solution of beryllia is acidified, and the beryllia precipitated by means oi 
ammonia. 

When chromium is present in the original material, it will exist as 
the filtrate from the alumina, and may be recovered by reduction wi 
precipitation with ammonia. 

Volumetric Estimation of Chloric Aeid 

(Ghem. ZeiL , 1912, 36,635.)—The high results 
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acid on chlorate in presence of potassium iodide at the ordinary temperature are due 
to the presence of atmospheric oxygen, and may be avoided by removing the air from 
the hydrochloric acid solution by means of a current of carbon dioxide, dissolving 
the chlorate in water which has been boiled and carrying out the reaction in a 
vessel filled with carbon dioxide. To 10 c.c. of air-free potassium chlorate solution 
(about yjf) are added 1 grm. of solid potassium iodide and 50 c.c. air-free hydrochloric 
acid of sp. gr. 1*125 in the order given, and the mixture allowed to stand five to ten 
minutes in a stoppered vessel in the dark. After addition of 200 to 300 c.c. water, 
the separated iodine is titrated. If the quantity of chlorate solution is more than 
10 c.c., the hydrochloric acid must be increased proportionately, otherwise the reaction 
is slower. An increased quantity of chlorate in the 10 c.c. is without effect on the 
reaction-velocity, but more potassium iodide is required to keep the iodine in solution. 

O. E. M. 

Quantitative Determination of Perchlorates. A. B. Lamb and J. W. 
Harden, (j - . Amer. Chem . Soc., 1912, 34, 812-817.)—The minus errors which attend 
estimations of perchlorate by fusion with sodium carbonate or other substances, and 
determination of the resultant chloride as silver chloride, are shown to be due to loss 
of chloride by volatilisation. This may be wholly avoided as follows: The substance 
(0*5 grm.) is weighed into a Jena glass test-tube of about 25 to 30 cue. capacity. An 
asbestos plug is pushed down into the tube within 2 inches of the bottom, and a 
second plug 2 inches nearer the top. The tube is clamped in a nearly horizontal 
position, and the perchlorate is heated gently until effervescence ceases. A somewhat 
stronger heat is then applied, until, in from ten to fifteen minutes, the chloride is 
thoroughly fused. When cool, the contents of the tube, including the plugs, are 
washed on a Gooefa crumble with hot water, and the chloride in the filtrate deter¬ 
mined in the usual manner. A correction must be made, if necessary, for chloride in 
the asbestos used, and in the moat exact work 0*1 mgrm. may be added to the weight 
of silver chloride found, as a correction for the loss with the final wash liquors. 
Without this last correction, the worst result of eight recorded by the authors is only 
0*05 per cent below the theoretical. G. C. J. 

Estimation of Chromium in Bronzes containing Tin and Antimony. 
H. Schilling'. (Ghem, Zeit^ 1910, 30, 697.)—The following rapid modification of 
von Knorre’s method is recommended: Two grins, of the finely-divided turnings are 
dissolved in 25 c.c. of hot agw regia (1HN0 S to 4HC1), and the solution mixed with 
40 c.e. of sulphuric acid (1:1), and evaporated until white fumes appear. Complete 
removal of the aqua regia is essential When cold, 200 c.c. of water are added, and 
the precipitated sulphates dissolved by boiling, with the exception of the lead sul¬ 
phate. The copper and antimony are now precipitated by means of iron wire in the 
metallic form, the liquid filtered after five minutes, and the precipitate washed. The 
filtrate and washings are made up to 500 o.c., heated to boiling, and treated first 
with a few drops of silver nitrate solution (1; 20} as a catalytic agent, and then with 
10 c.c. of a cold saturated solution of ammonium persulphate. By vigorous boiling 
the chromium is oxidised to chromic add, whilst the bulk of persulphate }s hmacP 
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while decomposed. The remainder, together with any permanganate that may have 
been formed, is decomposed by adding 5 e.c. of hydrochloric acid (sp. gr. 1-12} and 
boiling the liquid for a short time, When completely cold, the chromium is estimated 
by titration in the usual way. The presence of tin does not affect the accuracy of 
the results. C. A. M. 


Iodimetrie Estimation of Copper. K. Sugiura and P. A. Kober. 
(/. Atner . Ohem . Soc 1912, 34, 818-822.)—Though the iodimetrie method for the 
estimation of copper is capable of yielding results of a high order of accuracy, this is 
only the ease when the thiosulphate is standardised under conditions very closely 
resembling those prevailing in actual assays. In consequence of this, many papers 
have been published on the influence of various amounts of acid, salts, water, etc., 
the most recent being that of Peters (Analyst, 1912, 277). Instead of trying to 
secure uniformity in all the conditions by the methods advocated by Peters and 
others, the authors think it far more easy to precipitate the copper as hydroxide, to 
dissolve the washed precipitate in acetic acid, and to titrate the resulting solution 
with thiosulphate after addition of potassium iodide. One advantage of the method 
is the stable end-point with starch indicator (no return of the blue colour). The 
only point in the method requiring close attention is the precipitation as hydroxide. 
To the solution, containing pbenolphthaleln, 33 per cent, alkali is added drop by 
drop until a slight precipitate of copper hydroxide remains undissolved. ^ caustic 
soda free from carbonate (containing baryta) is then added from a burette until a 
change of colour is observed. Any excess of alkali containing carbonate would hold 
some copper in solution, whilst a large excess even of caustic alkali would prolong 
the operation of washing the precipitate. If the precipitation be performed as 
described, three or four washings suffice. The precipitate with the filter-paper is 
returned to the flask in which the precipitation was carried out, the precipitate is 
dissolved in 25 c.c. of 10 per cent, acetic acid, 3 or 4 grms, of potassium iodide are 
added, and the titration with thiosulphate conducted as usual. The thiosulphate is 
standardised by precipitating a measured volume of a standard copper solution with 
subsequent solution of the precipitated hydroxide and titration as described* 
Obviously, the concentration and nature of the acids and salts in the original solution 
are without influence on the results, if the washing of the hydroxide be sufficiently 
prolonged. The amount of washing which the authors give the precipitate cannot 
remove the whole of the salts, bnt the test numbers given in the paper show that no 
sensible error is introduced from this cause. G. 0. J. 


Estimation of Oxygen and Occluded Gases in Copper. G. L- 
(J. Ircd. Eng. Ohem*, 1912, 4, 402-404.)—The loss in weight on heating 
drillings in hydrogen is not due entirely to oxygen from cuprous oxide and sulphurous* J 
acid, but also includes gases derived by the metal from 
furnace and, in addition, any trace of moisture. In: I 
customary to heat the drillings to constant weight 
before proceeding to the determination of oxygen. S 
preliminary heating in carbon dioxide is retnrn@Si||^ 
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hydrogen, and traces of carbon dioxide, carbon monoxide, and nitrogen. The author 
finds that the subsequent loss of weight by heating in hydrogen does not express the 
true oxygen of the cuprous oxide present in the cast metal, for the metal may take 
up so much hydrogen during the process that the amount of oxygen may be under¬ 
estimated by more than 20 per cent. An accurate determination of oxygen may be 
made by passing a current of carbon dioxide through the heated tube for twenty 
minutes after reduction by hydrogen is complete. 

In the author’s laboratory the carbon dioxide is purified by treatment success¬ 
ively with a saturated solution of permanganate, solution of silver sulphate, concen¬ 
trated sulphuric acid, anhydrous calcium chloride, dry ehromous chloride, stick 
phosphorus, phosphoric anhydride, and anhydrous calcium chloride. The hydrogen 
is purified by means of a 10 per cent, solution of caustic potash saturated with 
permanganate, concentrated sulphuric acid, heated palladium asbestos, a 5 to 10 per 
cent, solution of pyrogallol in 50 per cent, caustic potash, and anhydrous calcium 
chloride. The clean drillings (50 grms.) are placed in a hard-glass tube, 30 cm. long 
and 6 mm. diameter, with one long bulb or two round ones; and if the copper is very 
porous or of unknown origin, the sample is dried at 100° 0. while passing a current of 
carbon dioxide, and the tube with its contents re-weighed after cooling and replacing 
the carbon dioxide by air. Air is once more expelled by carbon dioxide, and this gas 
continuously passed while the tube is heated to full redness for twenty minutes. 
After cooling and replacing carbon dioxide ’by air, the tube is re-weighed, the loss 
bemg due to occluded gases in the copper. Hydrogen is now passed through the 
tube, which at its forward end is connected to a gas-washing device containing 
10 c.c. of an ammomacal solution of cadmium chloride (2 per cent.). According to t he 
fineness of the drillings, from one to two hours at a red heat is required to reduce 
the cuprous oxide. Finally, hydrogen is expelled from the tube and from the copper 
by replacing the stream of hydrogen by one of carbon dioxide while maintaining a 
red heat. After twenty minutes, the tube is cooled by an air blast, the carbon dioxide 
replaced by air, and the final weighing of the tube made. The loss since the previous 
weighing represents oxygen apd sulphur, and the latter is determined by iodine titra¬ 
tion of the contents of the cadmium chloride bulbs after addition of hydrochloric acid 
and appropriate dilution. Proof of the accuracy of the method is given by a careful 
electrolytic assay of the reduced drillings, The sum of the copper (and silver) thus 
found, plus the percentage of arsenic and foreign metals found by complete analysis, 
should amount to 100 per cent, without any oxygen or occluded gases. In three sets of 
test numbers given, the totals are 100-0007, 99*9998, and 99*9901. Such check-work 
implies the use of refined electrolytic methods such as those described by the author 
(Analyst, 1911, 36, 172), which permit of the determination of copper with an error 
not exceeding 0*001 per cent (see also Analyst, 1900, 25, 253 ; 1905, 30, 385). 

G. 0. J. 

Precipitation of the Copper-Arsenic Group and Separation of its 
Divisions. J. i. D. Hinds. (J. Amer. Chem . Soc. 9 1912, 34, 811-812.)— The 
method of precipitation described has regard to the fact that a fairly high concen¬ 
tration of acid is necessary for the complete precipitation of quinquevalent arsenic, 
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whereas cadmium, antimony, and tin are not completely precipitated unless the acid 
concentration is kept low. To 50 c.c. of the solution, if approximately neutral, 5 c.c. 
of concentrated hydrochloric acid and 10 drops of nitric acid are added, or a less 
amount of hydrochloric acid if the original solution is strongly acid. The solution is 
concentrated to half bulk, whereby not more than one-thousandth part of the arsenic 
is lost. The nitric acid serves to oxidise all the tin to the stannic condition, which 
is desired, because stannous sulphide is not readily soluble in colourless ammonium 
sulphide; at the same time, some arsenic is oxidised to the quinquevalent condition. 
Arsenic is now precipitated by passing hydrogen sulphide for ten minutes through 
the hot solution, which is heated once or twice until it actually boils. About 80 c.c. 
of water are added, and the current of hydrogen sulphide continued until the liquid is 
cold, or for fifteen minutes. The precipitate, which contains the sulphides of all the 
metals of the group, is filtered, washed, and transferred to a beaker, where it is 
covered with strong ammonia. Hydrogen sulphide is passed through the mixture 
for two minutes, after which the other sulphides are separated by filtration from 
those of arsenic, antimony, and tin, which pass quantitatively into the filtrate with 
only a trace of copper. Gk C. J. 


Qualitative Analysis without Hydrogen Sulphide. H. Trapp. (Zeitech* 
anal. Gkem., 1912, 51, 475-480.)—Higher oxides are first reduced by passing sulphur 
dioxide through the solution. If insoluble sulphates separate at this stage, they sure 
filtered off and examined separately. After boiling off excess of sulphur dioxide, 
hydrochloric acid is added, and any precipitate formed is filtered off and examined 
in the usual manner., To the solution, or filtrate from insoluble chlorides, nitric acid 
is added to peroaddise the iron, then ammonia until a precipitate begins to form or 
until the solution is no longer acid, and finally ammonium sulphide in excess. Any 
insoluble sulphides are filtered off, and the filtrate is acidified to throw down the 
sulphides of tin, antimony, and arsenic, if present These metals, as well as the 
alkali metals, alkaline earth metals, and magnesium, which pass into the filtrate, are 
separated and identified in the usual manner. 

The ammonium sulphide precipitate, which may contain mercury, lead, bismuth, 
chromium, aluminium, zinc, iron, manganese, copper, cadmium, cobalt, and nickel is 
treated with nitric acid, and any undissolved mercuric sulphide is filtered off. Lead 
is precipitated as sulphate, and bismuth tested for by diluting a portion of the 
solution. If bismuth is present, it is next separated, after expelling the excess of 
acid in the solution. On addition of caustic soda and a little bromine and warming, 
all the remaining metals are precipitated as hydroxides except chromium, aluminium, 
and zinc, which pass into the filtrate as chromate, aluminate, and ziacate, except 


when iron is also present, when chromium will be found in the precipitate. Use, f;: 
filtrate is divided into three portions, in one of which aluminium is precipitated fay J 
ammonium chloride; in another, zinc is detected as sulphide, whilst the third 4${ ft f 
reduced with sulphur dioxide, and any chromium precipitated as hydroxide, j v ij di j 111 I 
The hydroxides of iron, manganese, copper, cadmium, cobalt>an&EkjkeI ; ||if J|; j 
digested with ammonium sulphide and ■ washed. From the mixed fsm *m| * 

manganese are extracted by dilute hydrochloric acid and _ |j||| || ^ 
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by means of sodimn acetate. The sulphides of copper, cadmium, cobalt, and nickel, 
are dissolved in hot concentrated sulphuric acid, and the solution is neutralised 
with ammonia. Copper and cadmium are precipitated by shaking with zinc dust, 
the solution of cobalt and nickel is filtered, and these metals precipitated as 
hydroxides by boiling with excess of caustic soda. The residue of zinc dust with 
any copper or cadmium is treated with hydrochloric acid, which dissolves the zinc 
and cadmium, and the latter may be separated from the zinc by boiling the filtrate 
from the undissolved copper with excess of caustic soda. 

An alternative method of analysis, also dispensing with the use of hydrogen 
sulphide, is described in the paper. G. G. J. 

Determination of Iodides by Direct Titration. J. W. Turrentine. (J. Ind. 
Eng . Cheni't 1912, 4, 435-436.)—The method, an empirical one, is intended for the 
rapid estimation of small amounts of iodide in presence of much chloride, such as is 
required in a laboratory where large numbers of kelp samples have to be reported 
on. The solution (10 to 100 c.c,) containing the iodide to be estimated is transferred 
to a 250 c.c. separator, into which 15 c.c. of dilute (1; 10) sulphuric acid and 15 c.c. 
of carbon tetrachloride are also introduced. A solution of permanganate, containing 
about 1 grm. per litre and standardised in an exactly similar manner on known 
amounts of iodide, is next added from a burette with shaking after each addition. 
With the decrease in the concentration of iodide, the solubility of the iodine decreases 
until, as the end of the titration is approached, the solution appears colourless. The 
easiest end-point to work to, however, is the persistence for one minute of the pink 
tint due to excess of permanganate. From the reading, an empirically determined 
deduction of 0*2 c.c. is made, and the remainder is then the measure of the iodide 
present. In standardising the permanganate, measured volumes (10 to 100 c.c.) of 
an exactly 0*1 per cent, solution of potassium iodide are treated in the manner 
described. By taking varying volumes, not only is the iodine value of the perman¬ 
ganate determined, but also the empirical correction already referred to. A series 
of numbers is given showing that in the author’s hands this correction is about 
0*2 c.c. permanganate, and that with this correction the method enables the analyst 
to determine small quantities of potassium iodide with an error not exceeding 6 per 
eeni with as little as 10 mgrms. present, nor exceeding 3 per cent, with quantities 
of 20 to 100 mgrms. The application of the method may be extended by effecting 
the standardisation in presence of large quantities of any salt, in presence of which 
the analyst is called upon to determine traces of iodide; but where this other salt 
is sodium chloride, such procedure is unnecessary. The author frees his carbon 
tetrachloride from reducing substances by prolonged treatment with iodine, subse¬ 
quently removing the excess of iodine with thiosulphate and washing the carbon 
tetrachloride with water. G, C. J. 

Potassium Iodide and Mercurous Nitrate as Sensitive Reagents for 
Tungsten and Molybdenum, E. Kafka. (Z&ii&ck anal Cfom* t 1912,51,482.)— 
To the neutral solution of tungstate or molybdate, 1 drop of a saturated solution of 
mercurous nitrate is added, and this is followed by 1 c.c. or more of concentrated 
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hydrochloric acid and excess of potassium iodide. The mixture is shaken vigorously 
until the green mercurous iodide first formed redissolves. In presence of much tung¬ 
state or molybdate, the solution assumes a blue colour at once. With little tungstate 
or molybdate present, the colour develops more slowly. As little as 0*2 mgrm. of 
sodium tungstate gives a distinct reaction. To distinguish between tungsten and 
molybdenum, potassium thiocyanate is added to the blue solution, which will change 
to blood-red in presence of molybdenum. Solutions containing so little molybdenum 
as to develop no blue colour in the first reaction may give a distinct red with 
thiocyanate. The function of the mercurous nitrate in the reaction first described 
is to increase the reducing power of the hydrogen iodide by forming a stable complex 
with the liberated iodine. G. 0. J. 

Separation of Nickel and Palladium by Means of Dimethylglyoxime. 
W. Wander and V. Thuringer. (Ann. GMm . anal, 1912, 17, 201.}—The solution 
of the two metals is slightly acidified, preferably with hydrochloric acid, and treated 
with an excess of a 1 per cent, solution of dimethylglyoxime in 2 per cent, hydro¬ 
chloric acid. After standing for thirty minutes on the hot-water bath the precipi¬ 
tated palladium is collected, washed with boiling water, ignited, and weighed in the 
metallic form. The filtrate is boiled and rendered slightly alkaline with ammonia, 
and the precipitated nickel dimethylglyoxime is collected in a Gooch crucible, washed 
with boiling water and then with 20 per cent, alcohol, and dried at 100° G. until 
constant in weight. The weight multiplied by the factor 0*2031 gives the amount 
of nickel In solutions containing 0*025 grm. of palladium and 0*0846 grm, of 
nickel, the amounts thus found in six estimations were 0*0248 to 0*0252, and 0*0840 
to 0*0843 grm., respectively. G. A. M, 


Use of Oxygen under Pressure for Estimating Carbon in Ferro-Alloys. 
P„ Mahler and E. Goutal. (Gompt. rend., 1912,154, 1702-1705.)—The use of the 
calorimetric bomb in the estimation of carbon in steel (Analyst, 1911, 36, 562) has 
been extended to the most refractory ferro-alloys. With these alloys, not only must 
one use litharge as a flux as in the ease of very hard steels, but an auxiliary com¬ 
bustible is required. As auxiliary combustible the authors use iron of known carbon 
content From 0*5 to 3 grins, of the alloy, according to its supposed carbon content, 
is taken for combustion, together with two or three times its weight of iron. With 
alloys very high in carbon, of which only 0*5 grm. can conveniently be taken, the 
proportion of iron must be increased, as there is some difficulty in effecting complete 
combustion of charges with a total weight of less than about 3 grins. Of litharge 
a weight equal to half that of the combustible charge is taken, A second experiment 


is made under Identical conditions, save for the omission of the ferro-alloy, prig 
second experiment provides the correction for the carbon in the soft iron and for 
constant errors of the method. The authors now employ caustic soda fcpabsorbing; 
the carbon dioxide, and estimate the amount of the latter by titration before 
after combustion, using phenolphthalem as an indicator. Tte test numfeeteg. g|||&j 
in the paper show that, when the method does not 

ment with those o! the ordinary direct dry opmbmtiep|||||i^|||| >%;Vw*** 
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results. In these eases—high-grade ferro-chromes and ferro-silicons—the authors 
think their higher numbers must be preferred. The following numbers serve to 
illustrate the difference in results by the two methods. A 69 per cent, ferro-chrome 
showed 10*6 per cent, carbon by the bomb, and 9*7 per cent, by ordinary direet dry 
combustion. A 75 per cent, ferro-silicon showed 0*20 per cent, carbon by the bomb, 
and 0T1 per cent, by the ordinary method. Results by the two methods with ferro- 
vanadium and ferro-molybdenum agree very closely. G. G. J. 

Separation of the Rare Earths. C. James. ( J. Amer. Ghem . Soc., 1912, 34, 
757-771.)—The paper states in a compendious form the best methods available for 
the separation of La, Ce, Pr, Nd, Sm, Eu, Gd, Tr, Dy, Ho, E, Tm, Yb, Lu, Ct, Yt, 
and Sc, in mixtures where all may occur. The methods are suited to large scale 
operations rather than to analytical practice, one method requiring a few thousand 
fractional crystallisations. But, though several of these elements can be determined 
with fair accuracy in minerals or mixtures of oxides in which they are the chief 
constituents, exact methods for the separation of others are not yet known. Where 
spectroscopic examination shows one or more of the rarer earths to be present in 
notable proportion, reference to this paper will show the analyst whether an 
approximate estimation of these elements is reasonably practical, and, if so, will 
indicate the necessary steps to be taken. G. G. J. 

Improvements in the Ludwig-Sipoez Method for the Estimation of 
Water in Silicates. M. Dittrich and W. Eitel. (. Zeiisch . anorg . Ckem. y 1912, 75, 
373-381.)—The method referred to in the title of the paper is that in which the 
powdered mineral is mixed with dry fusion mixture in a platinum boat, heated in a 
current of dry air in a combustion tube, and the water absorbed in appropriate drying 
tubes and weighed. The authors propose to replace fusion mixture by sodium car¬ 
bonate, chiefly because it is easily obtained anhydrous by three hours’ heating below 
300° C,, and can be mixed with the powdered mineral without risk of the absorption 
of more than a few tenths of a mgrm. of moisture. They also agree with Hillebrand 
(“ Analysis of Silicate and Carbonate Rocks,” p, 87) that the higher melting-point of 
sodium carbonate makes its use preferable to that of a mixture of sodium and 
potassium carbonates. The other innovations of the authors relate to the apparatus ■ 
employed. They use a quartz combustion tube 45 cm. long by 22 mm. diameter, and 
0*5 mm. in the wall. The platin-iridium boat, which is 12 cm. long, is provided with 
a cover and enclosed in a cylinder of thin platin-iridium foil, just fitting the com¬ 
bustion-tube, to protect the latter in case of frothing. The forward end of the 
combustion-tube is drawn out and connected by a ground joint to the first tared 
drying-tube. The other end of the combustion-tube is also ground to receive a quartz 
plug carrying a tube of small diameter, which is connected by rubber tubing to the 
apparatus for drying the current of air. Snlphuric acid is used for drying the air 
and for absorbing the moisture given up by the mineral. Heating is effected by a 
multiple Bunsen burner, supplemented as a rule by five to ten minutes heating with 
a multiple blowpipe, or an electric furnace may be used with advantage. In the 
latter case the temperature is raised to 850* to 900° G. in about twenty minutes. 
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maintained at this point for fifteen minutes, and then raised to 1000° to 1050° for 
ten to fifteen minutes. One grm. of the substance with 6 grms. of sodium carbonate 
is a suitable charge, and the residue in the boat is immediately available for the 
determination of silica, alumina, etc. Duplicate determinations of moisture seldom 
differ by more than a few tenths of a milligram. G. C. J. 


Volumetric Estimation of Sulphuric Acid, Nitric Aeid, and Nitrous Acid, 
in Nitrating and Waste Acids. G. Finch. (Zeitsch. Schiess - u. Sprengstoffwesen, 
1912, 7,113.)—A wad of cellulose fibre is placed in 50 e.e. of the diluted mixture of 
acids, excess of barium carbonate added, and stirring continued until the evolution 
of carbon dioxide nearly ceases, when the liquid is boiled for five minutes. The 
precipitate of barium carbonate and sulphate is well washed, the filtrate boiled for 
several minutes with a wad of cellulose and 50 e.c. of f sodium carbonate, filtered, 
the precipitate washed until no reaction is obtained with phenolphthalein, and the 
excess of sodium carbonate in the filtrate titrated back with § hydrochloric acid and 
methyl orange. The cellulose, prepared by steaming ash-free filter-paper cut into 
small pieces for two days, and kept for use in alcohol, ensures the precipitation of 
the barium sulphate in an easily filtered condition. The barium carbonate is 
prepared by precipitating barium chloride solution with sodium carbonate in the 
cold, and washing thoroughly by decantation. 

If barium hydroxide solution is used instead for the neutralisation, the adds 
may be estimated simultaneously; the total acidity is given by the amount of barium 
hydroxide used, and the nitric acid, present in the filtrate as barium nitrate, is 
estimated as before. Nitrous acid, if present, is titrated with permanganate, and 
deducted from the total acidity. The nitrometer may show a higher total nitrogen 
than the volumetric method; this is attributed to the presence of lower nitric-acid 
esters of glycerol, not removed in the after-separation. The error is usually 
negligibia O. E. M. 


Sapid Method of Purifying Sulphuric Aeid. G. Bpessanin. (Gazz. Ghim* 
ItaLj 1912, 42, 456-458.)—The principle of the method of separating arsenic, etc. 
(Analyst, 1912, 206), may be applied to the purification of sulphuric acid for 
toxicological work. The acid is first concentrated to sp. gr. 1*52, then cooled, and 
treated with 10 c.a of a 30 per cent, solution of hydriodic acid. After standing fear 
twelve hours it is filtered through glass-wool and purified asbestos, and the iodine 
eliminated from the filtrate by boiling. Acid containing as little as 0*0005 mgrm, 
of arsenic per e.c. gives a precipitate with the reagent after some time. The purific¬ 
ation must be carried out in vessels of Jena glass, since ordinary glass or 
may yield further traces of arsenic to the acid. Tin, copper, cadmic 
many, and selenium, are also precipitated—the last in elementary form 
and nitrous acids are reduced to nitrogen peroxide. Mereui 
precipitated, and no precipitate is given by the members of 
groups of metals. •■.b.iliiBff! 
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New Reagent for Thorium* M. Koss. (Ohem. Zeit, 1912, 36, 686.)—The 
solution to be tested is rendered strongly acid with hydrochloric acid, and a few 
drops of a solution of sodium hydrogen hypophosphate (NaHP0 3 , 2H 2 0) added. 
With considerable quantities of thorium a white flocculent precipitate forms at once; 
with small quantities heating or long standing is necessary. Less than 0*0001 grin, 
of thorium oxide in 1 c.c. of solution may thus be detected. Titanium and zirconium 
are simultaneously precipitated. Previous treatment with hydrogen peroxide converts 
the titanium into pertitanie acid, which is not precipitated by the reagent. To 
remove zirconium, the mixed precipitate, after washing, is oxidised with sulphuric 
and nitric acids, and the solution precipitated with oxalic acid; zirconium remains 
in solution. 0. E. M. 

Quantitative Determination of Yttrium. C. F. Whittemore and C. 
James, (/. Amer, Ohem. Soc 1912, 34, 772-774.)—Precipitates of yttria are apt 
to be contaminated with salts of sodium, potassium, lithium, and magnesium, and 
with ferric oxide and alumina, if the corresponding elements are present in the 
solutions from which the yttria is precipitated. Thus yttrium may be overestimated 
by 5 per cent, if precipitated by caustic soda, ammonia, or oxalic acid, in presence of 
salts of sodium or potassium. The ammonium salts of several organic acids were 
tried as precipitant, with unsatisfactory results; but it is found that ammonium seba- 
cate precipitates yttria quantitatively and free from sodium even when large quan¬ 
tities of sodium are present In presence of potassium, a second precipitation as 
sebacate is necessary to obtain exact results. In presence of iron, aluminium, mag¬ 
nesium, or lithium, the whole of the yttria may be precipitated free from any trace 
of these elements by means of oxalic acid, provided the precipitation be made in the 
cold, and that excess of ammonium chloride is present. G. G. J. 


APPARATUS, ETC. 

Estimation of the Concentration of Colloidal Solutions with the New 
Interferometer for Liquids. R. Mare. (Ohem. Zeit , 1912, 36, 537.)—The 
interferometer described by F. Lowe {Phys. Zeitsch 1910, 11, 1047) was sensitive 
with true solutions to 0003 per cent., with a 4-cm. cell; it is found to be nearly as 
sensitive with solutions of dextrin, albumin, and other colloids. The ageing of such 
solutions on standing was almost without effect on the concentration as determined 
by the instrument. For small ranges the concentration was found to be nearly 
enough proportional to the readings to render a calibration curve unnecessary. With 
colloidal solutions the difficulty of matching the right pairs of lines is increased, and 
methods for overcoming this are given. As an example of the application of the 
instrument to concentration determinations in colloidal solutions, adsorption experi¬ 
ments (albumin and dextrin by barium carbonate) are described. The method may be 
extended to the examination of water; at the waterworks, by examining before and 
after filtering; for potable waters, before and after shaking with a substance capable 
of adsorbing colloids, but not affecting substances in true solution. The method is 
not usually applicable to dyes. Q. B. M. 
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New Apparatus for the Coking Test of Coal. R. Lessing. (/. Soe. Ghem. 
Ind., 1912, 31, 465-467.)—This apparatus is devised to show, more markedly than the 
usual “ crucible method ” can, the difference in the coke produced from various 
coals. The apparatus is also useful for quantitative determinations of the volatile 
matter, in which respect it gives, generally speaking, results similar to those obtained 
by the old method. The sources of error of the crucible test are stated to be— 

1. Factors tending to Increase the “ Volatile n Value. —(a) Burning of coke in the 
more or less oxidising atmosphere ; { b ) “ spitting ” of coal-dust due to the explosive 
character of gasification of some coals, or rush of currents produced by the flame. 

2. Factors tending to Decrease the “ Volatile” Value. —(a) Insufficient coking of the 
coal; {b) secondary catalytic decomposition of volatile products on the walls of the 
crucible; (c) decomposition of volatile products by radiation in 
the waste space of the crucible; (d) deposition of carbon during 
coking by too rapid primary decomposition of volatile coal sub¬ 
stance. 

These factors are at work concurrently, and may compensate 
each other, but their presence explains the difficulty of obtaining 
agreement under slightly altered working conditions. In order 
to avoid the drawbacks due to the waste space above the coal, 
and to the excessive amount of heated surface in contact with the 
gas and vapours in the crucible test, the author uses a cylindrical 
vessel, as shown in the figure. A is the heating-tube of quartz 
glass, round which an electric resistance coil of platinum wire is 
wound. A number of quartz pin-points are fused on this tube to 
keep the turns of the coil apart. To concentrate the heat where 
required, the wire is first wound to a coil about 3 mm. in diameter, 
and this coil is then wound round the heating-tube. The re¬ 
acting vessel B is a flanged quartz tube about 10 mm. in internal diameter, fitting 
loosely into the heating-tube. (Platinum tubes may be used instead of quartz tubes.) 
One grin, of the powdered sample of coal is placed in this tube B, and a third quartz 
tube 0, fitting closely into the reacting chamber B, is placed on top of the coal before 
the commencement of the test The pressure on the coal may be altered if desired by 
filling the piston-tube € with varying quantities of quartz powder. The outer tube 
A is permanently fixed in an insulating material, such as kieseiguhr. Suitable 
resistance is provided according to the voltage of the supply current, and a rheostat 
is combined with the furnace itself, so that the temperature can be controlled. 
When the current is turned on, the different stages of carbonisation can be observed 
as the temperature rises; moisture goes off quickly, as a rule, some of the occluded 



gases follow, and, shortly after this, tarry vapours are evolved, increasing in volume 
according to the coed used for the test, and, finally, the heavier tars and pitjspgf 
matter make their appearance, the latter condensing on the cool parte of ; kibe 
The test takes from five to seven minutes, and the tubes are then allowed M 
when the tar at the mouth of B may be burnt off without interier^ fvkjV- 

The apparatus brings oat the peculiarities ol cokes keom eoals, sdtipsgh. 4' 
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crucible test little or no difference is to be seen. The same kind of coal also gives 
the same characteristic coke. The paper is illustrated with photographs showing 
the appearance of the cokes produced by coals in this apparatus, together with their 
analytical figures. A. B. T. 


Modification of the Beckmann Apparatus. E. Knecht and J. P. Batey. 
(/. Ghem. Soc 1912, 103, 1189-1193.)—For the determination of the boiling-points 
of aqueous solutions of certain sparingly soluble dyestuffs, the ordinary types of 
Beckmann apparatus failed to give satisfactory results owing to superheating effects 

caused by cohesion of the liquid on the 
glass walls of the vessel The authors 
were therefore led to devise a method of 
electrical heating by means of a platinum 
wire in direct contact with the solution. 
The apparatus (see figure) consists of a 
tube with a platinum heating coil inside, 
and somewhat thicker wires fused through 
the glass for making the connections. When 
in use the apparatus is supported in an 
outer cylindrical glass jacket placed in a 
wide-mouthed bottle, packed at the bottom 
and round the neck with cotton-wood. 
With this arrangement the boiling-point 
of the liquid was found to remain constant 
to 0001° C. In employing this method 
precautions must be taken to avoid any 
appreciable electrolytic action. The elec¬ 
trolytic effect will depend on the drop in 
potential across the heasing-eoil, and when 
this is reduced below a certain point no 
electrolysis should take place. In the 
above apparatus the resistance of the heating-coil at 100° 0. was 0*47 ohm; the 
current used was 6*5 amperes, hence the drop in potential was only 3 volts. In 
an other the cdl had a resistance of only 0*32 ohm. With a .current ol 

7*5 ampfees, the drop in potential was 2*2 volts. With a 10 per cent, solution of 
potassium chloride in this apparatus, no chlorate was formed after boiling for half a® 
hour, and the electrolysis of potassium iodide was very small* Measurements of 
molecular elevations of bdMj^-pmnet made in this apparatus were in satisfactory 
agreement with published results. The authors found the molecular weight of tannic 



for various dyestuffs, including bensopurpurineand indigo white. With the electrical 
braising constant readings are readily obtained without special precautions.;; >1 j 
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Drying Oven. J. H. Coste. (/. Soc. Cherrk Ind., 1912, 31, 471.)— This oven 
«ao be maintained at a constant temperature, and throughout its area a stream of 
hot air, or other gas of the desired 
temperature circulates. As shown 
in the figure, a horizontal cylindri¬ 
cal copper vessel, a, contains a 
suitable quantity of a pure liquid, 
the boiling-point of which is near 
that of the temperature required. 

This vessel is heated by a series of 
gas-jets, and the vapour is con¬ 
densed at 6, and returned. The 
muffle-shaped drying-chamber, cc, 
is surrounded by the boiling liquid, 
or its vapour, with the exception 
Of about one-thirtieth of its ex¬ 
ternal surface (the door). Air which 
hm passed through a flattened 
tube, dd, lying under, but not in contact with, the drying-chamber, enters it at the 
bottom of the end in the vapour, and leaves through a slit, communicating with the 
chimney /, in the door which is fixed tightly against the end of the chamber by 
means of steam rubber jointing and a screwed hinging bar against the end of the oven. 
The area of the drying chamber is small, relative to that of the total heated surface. 
If desired, the air may be dried before it enters the pre-heater at &, or other gases 
may be need. The drying-cha m ber will hold six watch-glasses or flat weighing- 
bottles placed on a copper tray, allowing several determinations of water to be 
simultaneously carried out, and the substances to be dried rapidly attain a tempera¬ 
ture within 1° of that of the vapour. A. R. T. 

REVIEWS. 

Allen’s Cgmmbboial Obganic Analysis. YoL V. : Tannins and the Analysis of 
Leather, By W. P. Dbeapbb. 1911. London: J. and A GhurchilL Price 
21 s. net. 

Remembering the pain s ta ki ng work which distinguished the first edition of thife 
well-known book, the perusal of the sections on Tannins and Leather 
been one of disappointment to the writer. The author has failed to n 
familiar with much recent work, and as a compilation, the chapters 
nounced uncritical and in places unreliable, and containing 
useless matter. In several cases work is incorrectly described, 
one is attributed to the wrong author. 

Such charges are not to be made lightly ; and. 
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most be supported by detailed instances. On the very first page the tannins as a 
class are characterised as “notably soluble in ethyl acetate.” In fact, their 
solubility in this reagent is very varied, and in some cases almost nil, and this 
peculiarity has been used by Stiasny in the separation of different members of the 
group. Tannins are spoken of as “ powerful reducing agents,” “ especially in alkaline 
solution,” while it is only under the last condition that they show any marked 
affinity for oxygen. On p. 7 gallotannic acid is mentioned as a giucoside, which 
is contrary to the modem view. Sumach-tannin is described as “ possibly identical 
with gallotannic acid,” while Strauss and Schwendner have shown that this is not 
the case. Hemlock-tannin is stated to contain phloroglucol, which is incorrect. 
The tannin of horse-chestnut bark is spoken of as “ chestnut tannin,” which is 
misleading, since the very important chestnut extract of commerce is made from the 
wood of the true Spanish chestnut, castanea vesca^ which is not even mentioned in 
the table. The same remark is also to some extent true of “ ulmo-fcannic acid,” 
since the “ ulmo ” bark of South America, which is now much used in tanning 
extract manufacture, is probably not a true ulmus. 

On p. 8 the Stiasny formaldehyde test for catechol tannins is incorrectly given, 
and completely misunderstood. The Seyda test with gold chloride on the following 
page is merely the formation of colloidal gold, and the reaction is produced by any 
feeble reducing agent. On p. 14 the phloroglucol test with deal-shaving is stated in 
a note to be given also by catechol. Procter (“ Lab. Book,” p. 152) has shown that 
this is an error, though a blue violet is given by resorcinol, which is often present 
in commercial catechol; and this correction is quoted by the author himself on p. 54 
without remark I 

SchifPs reputed syntheses of digallic acid, both with phosphorous oxychloride 
and with arsenic acid, are now generally discredited, as it has been found impossible 
to free the product from the reagents without reconverting it into gallic acid. Hunt’s 
attempted synthesis with monobromo-proto-catechoic acid and potassium gallate 
(which is mentioned on p. 17 without the name of its author) has never been success¬ 
fully repeated, though tried by Sehiff, and is now assumed to have been an error. 
The formula for ellagic acid, which on pp. 19 and 23 is attributed to Nierenstein, 
was proposed long ago by Graebe, and proved by Kostanecky, Perkin, Herzig, and 
others. On pp. 29 and 30 all the information as to the chemistry of eatechins is 
more or less obsolete; the work of A. G. Perkin is not quoted, and the constitution 
according to Kostanecky is not given, though this is oue of the few formulae in the 
chemistry of the tannins which deserves credit 

On p. 31 chestnut wood extract is said to contain 14 to 20 per cent of tannin, 
though 30 per cent is nearer the modern standard, and this criticism applies to 
nearly all the tabular information given on the strength of tanning materials, the 
analyses quoted being mostly by obsolete methods giving far too low results. In 
fact, the information on tanning materials, occupying pp. 31 to 55, is very sketchy 
and incomplete; for instance, oak-wood extract, which is now one of the most 
important materials, is mentioned only in a table of 1883 attributed to Simand, 
which gives the total tannin as 14*47, and the part of this soluble in eold water as* 
15*09 ! On pp. 42 and 43 qualitative tables attributed to Procter are really dee 'i&f 



REVIEWS 


387 


Andreaseh, and no mention Is made of the fact that they are only applicable to 
alcoholic solutions, though the original source is referred to on p. 55 with apparently 
no idea that the tables are identical with those given. No mention is made of the 
frequent use of extract of mangrove bark as adulterant of quebracho, nor of 
methods for its detection. 

The modern quantitative methods are correctly given, mostly in the words of 
the official prescriptions of the I.AL.T.C. and the A.L.C.A., but are not critically 
discussed; and a good deal of space is occupied by the description of antiquated 
processes, most of which are known to give incorrect or unreliable results. 

In the section on the analysis of leather the von Sehroeder method of glucose 
estimation is very briefly described, but the necessary glucose table is omitted both 
there and in the section on glucose estimation in tanning materials, and in place 
of it a single factor is given. No mention is made of the ordinary volumetric 
method, which, if carried out with proper precautions, gives results of considerable 
accuracy, and is very useful as a rapid process of preliminary investigation, and will 
usually decide whether or not artificial loading has taken place. Sucrose is now 
sometimes used in place of glucose, and, of course, is not estimated by either process 
without previous inversion. No mention is made of Fahrion’s method of deter¬ 
mining a tannage value by boiling with water, and in the formula for calculating 
hide-substance from the Kjeldahl determination of nitrogen, + is written instead 
of x . Further remarks seem unnecessary. Henby R. Procter. 


Dyes and Colouring Hatters, Dyestuffs of Groups 6 to 12, Colouring Matters 
of Natural Origin and Analysis of Colouring Materials. By J. T. 
Hewitt. 

A very valuable feature of this fourth edition of Allen’s well-known treatise is that 
the analytical examination of the various organic products under consideration is pre¬ 
ceded by thoroughly up-to-date descriptions of the systematic chemistry of these 
materials, each section being dealt with by competent experts. In the chapter on 
dyes and colouring matters a brief rdsum6 is given of the modern development of 
artificial colouring matters and of the relations of dyes to the textile fibres. A con¬ 
sideration of the nitro-, nitroso-, and isomtroeo-colouring matters is included in this 
section, which also deals very fully wife fee important azo-dyes. Very comprehensive 
tables are given, showing the mode of formation and the specific reactions of fee azo¬ 
dyes. In some instances, however, the abbreviations employed have almost ceased 
to be intelligible. For example, Fast Acid Scarlet (4)SO s Na.C 10 H 6 .N/6). 
is said to be obtained from beta-acid, and Acid Ponceau from a and y naphthylamines 
(sic). There are also a few orthographical errors, such as “ unsoluble/’ u phenatidino,^ 
and ** dinitrosoresorcnoL” 

The remaining synthetic dyes are arranged in seven groups, (groups 6 
inclusive), a separate section being devoted to indigo. 

The prevailing views on fee constitution of the di- and tri-l 
colouring matters are critically examined and the g®pj*^e$|J 
commercial dyes of these series are arranged in tabular 
quinoline, and acridine dyes are rimiharly treated.^ ;| 
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Indigo is classified under colonring matters of natural origin, and, possibly on 
this account, very little space is devoted to the important subject of synthetic indigo. 
The estimation of indigotin is, however, dealt with in greater detail, especially as 
regards the oxidation and reduction tests, reference being made to such modem 
developments as the production of indigotintetrasulphonie acid and the reduction of 
sulphonated indigotin with titanous chloride, A survey qf such natural dyestuffs as 
logwood, fustic, turmeric, cochineal and the red woods is followed by a chapter on 
the analysis of colouring materials, giving methods for the examination of commercial 
colouring matters and their detection of the dyed fibres. The detailed information 
contained in a very concise form in this section of the treatise should prove of the 
greatest service to analysts called upon to examine fabrics dyed with the colouring 
matters employed in modern practice. G. T. Morgan. 


Foods: Their Origin, Composition, and Manufacture. By William Tibbles, 
M.D., LL.D., etc. London : Bailli&re, Tindall and Cox. 1912. Price 18s. net. 

This work is a veritable encylopaedia of foods, and of substances used in the 
preparation of food. It would, indeed, be difficult to mention any food material, 
from the most important and neeessary to the most trivial condiment or colouring 
matter, which does not here find a place and adequate description. 

The hard-worked scientific man must always feel a sense of gratitude towards 
his more leisured confrere, when that leisure is employed in the collection and compila¬ 
tion of the widespread information which to-day forms so important an adjunct to the 
analytical armoury. 

In order that such a work should fulfil a really helpful and useful purpose, it is 
necessary that the author should possess sufficient scientific insight to enable him to 
judge of the value of the different sources of information at his disposal and sufficient, 
discrimination to sift them adequately. When these dicta are applied to the work 
under review, one is compelled to admit that they are fulfilled. 

The selection of authorities is excellent, and the "drawing from opposing 
authorities the pith of their knowledge,” described in the preface by the author as 
“ a source of delight/' has, in nearly all eases, been happily carried out. 

It is almost unnecessary to say that no man can be an authority on all branches 
of the widely diverse subjects here presented, nor does it seem that the author ma kes 
any special claim to have any special knowledge of any one of them. It is, therefore/ 
inevitable that the expert in any of these subjects may have cause to find fault with: 
some of the statements, etc., made, particularly if his pet theories happen to he 
omitted, or inadequately mentioned. In actual fact there are numerous errors, but 
these do not militate against the intrinsic value of the work. The author is happiest 
in those sections which deal with processes which are not closely interwoven with 
trade secrets and methods, for which one will look in vain in this, as in any other 


book; but in the general composition of the final products, and in trade descriptions 
of these products, there is much sure ground. j. i j } 

One notes with pleasure the great use which has been made of the inTateafi^ 
bulletins of the U.S. Department of Agriculture, and the large collection of these 
be useful to many. It would be quite impossible to deal with the' various chapters; 
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one by one, as the before-mentioned diversity of subject-matter precludes personal 
criticism as much as it precludes comprehensive expert treatment in its composition. 

Part I. deals with the “ chemical constitution of foods and the classification and 
character of their proximate principles/’ The matter dealing with this intricate 
subject is well put together, and displays knowledge of the latest work, though some 
references to the conclusions of older investigators might well have been omitted in 
view of more recent findings. The chemical presentation is somewhat crude in 
expression in many cases and this is true of the work as a whole, though there is 
never any real doubt as to the meaning intended. There are some curious and oft 
repeated errors which are difficult to understand, such as the description of 
u cholesteric ” as a nitrogenous fat, though in its proper place it is correctly described. 
u Profeagon is also spoken of as a separate entity. The carbohydrates are fully 
dealt with, and the section has been compiled from reliable sources. 

In the chapters on the Mammalia, Pisces, and Aves, the author is probably at his 
best, as the scientific descriptions and classification are from excellent authorities, 
and are presented in a concise and thorough manner, with full details as to distribu¬ 
tion on the earth’s surface, and to the use made of them as food. There is also a 
useful chapter on meat inspection and regulations, and on the composition of meat 
as eaten and its digestibility. The properties of meat extracts, soups, etc., are given, 
and from the remarks appended there is evidently considerable personal knowledge 
of these aliments. 

The care which the author has expended in the sifting of available data is 
nowhere better seen than in the sections dealing with such debatable matters as 
milk and milk products. In addition to the general consideration of the subject, he 
has succeeded in disentangling from the masses of conflicting evidence which have 
gathered round such points as the influences which affect the composition of milk, 
the effect of feeding, period of lactation, etc., the more vital and probably correct 
conclusions. One notices, however, with a slight feeling of amusement, the list of 
constituents of milk which is given, and which, if all had to be determined, would 
render the analysis a rather titanic task, very different from the usual w total solids 
and fat ” beyond which few analysts appear to venture. 

The bacteriology of milk-souring is, on the other hand, very inadequately de¬ 
scribed, and the latest work is not mentioned. 

Under milk preparations, cheese, both in its aspects of manufacture and subse¬ 
quent ripening, is adequately dealt with, and nearly every milk preparation known 
finds notice, and, in general, correctly, except in the case of condensed milk, ior 


which only one or two quite out-of-dafce methods are referred to. " j 

The chapters on Cereals, Vegetables, and Emits are excellent and most complete, I 
the botanical descriptions being quite reliable. Pull details are given of the > 
vation of fruit, and it is to be wished that the description of tc jaap * maam 
, was applicable to more of our jams than it can possibly be. The iPubltc 
be fully in accord with the author in his remarks under w "Wh*4 m 
hensive list of colouring matters is appended, and it is 
errors in regard to these are avoided. Vy] ' ,: : J H 
■ Even in such a difficult subject 
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trustworthy, though some of the processes stated to be used are somewhat obsolete. 
A few of the trade descriptions in this section are not quite correct, such as the 
information that “ nucoline ” is palm-kernel oil. 

The other chapters which deal with tea, coffee, chocolate, spices, condiments, 
sugar, honey, confectionery, wines, spirits, and malt liquors may be passed over 
without comment. 

The only serious mistake that the author has made is the inclusion of analytical 
methods, as in nearly all cases these are hopelessly impossible or badly described. 
As they are quite out of place, it would have been much better if they had been 
omitted. Iu spite of the condensed nature of the book, the matter is always in 
most readable form, and the proof-reading, with a few exceptions, carefully done. 

There is not the least doubt that this work would be of much assistance to the 
general analyst as a concise book of reference. 0 . Re vis. 

"Volumetbic Analysis foe Students of Phabmaceutical and General Chemistry. 
By C. EL Hampshire, B.Sc., AJ.C. Pp. vi+104. London: J. and A. ChurchilL 
1912. Price 3s. 6d. net. 

As its title indicates, this book is not intended for the use of analysts, but for 
the instruction of students, particularly pharmaceutical students, and it. must be 
judged accordingly. For example, anyone who attempted to use this book as a book 
of reference, and followed the directions given on p. 98 for the analysis of a mixture 
of boric acid and borax, would soon find himself in difficulties, unless he already 
knew all that this book has to teach. But the student who has steadily worked 
through the book up to this point would be in no difficulty, for in earlier pages the 
principles underlying mixed titration are clearly explained. The whole book is a 
model of lucidity, and one can only regret that the author did not suppress some 
redundant paragraphs, such as the titration of sodium bicarbonate after that of 
potassium carbonate had been described, and so have found room for a short 
description of methods of standardising apparatus. Criticism on many points which 
at first sight seem to invite criticism, is silenced by the reflection that the author’s 
students are mainly concerned to determine whether certain drugs comply with the 
requirements of a Pharmacopoeia which, in addition to other demerits, is fourteen 
years old. There are very few misprints, but presumably the direction on p. 23 to 
determine the strength of lime-water by titrating 25 c.e. with “normal” acid must 
be reckoned as one, and one would like to believe that the word u better” on p. 6, 
line 4, was a misprint for “necessary.” The former is scarcely a strong enough word 
with which to back a recommendation to make use of a desiccator for cooling ignited 
sodium carbonate, which is to be the ultimate standard in all the acidimetric and 
alkalimetric work which is to follow. G. Cecil Jones. 


rfru. .rfc ifi 
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BENJAMIN EDWAED BEINA NEWLANDS. 


Benjamin Edwabd Beina NewiiAnbs, youngest son of the Rev. William Newlands^ 
was bom in Southwark on January 23, 1842. On his mothers side he was of 
Italian descent. Both he and his brother John received their early education, at 
home with their father, and subsequently at Si Saviour's Grammar School. The 
brothers studied chemistry under Professor A. W. Hofmann, and at an early age 
started an analytical practice in Great St. Helen’s, London. Benjamin became 
assistant to Professor C.W. Heaton at Charing Cross Hospital, in 1862, and to 
Professor Way,,of the Royal Agricultural Society, in 1863* Hisbent was always, 
however, towards technology, and at the end of 1863 he was appointed chemist 
to Messrs. James Gibbs and Co., manure makers, Victoria Docks, and from 1869 to 
,1873 he was manager at these works. In the latter year, he was made manages* pf 
Mr. James Duncan’s Sugar Refinery, Clyde Wharf, Victoria Dpcks, This refinery 
was contiguous to Messrs. Gibbs’s works, and while at the latte: Howlands had had 
the mtrie, and from time to time had given Mr. Daman advice. He remained as 
manager, with his brother John as chemist, until the refinery, then the largest in the 
United Kingdom, closed in 1887, when the brothers once more embarked upon a 
professional career as analytical and consulting chemists at 27, Mincing Lane, London, 
and subsequently at 2, Si Dunsfcan s Hill, London. Well known as they were in the 
sugar trade, the brothers Newlands soon built up a good, practice, mostly connected 
with sugar technology. 'Their consulting work was not confined to this country, 
their services being retained in India and the Colonies. A new edition of their 
treatise on “ Sugar ” has just been published. After the death of John Newlands ;in 
1898, the writer was in partnership with Benjamin for five years. Benjamin Newlands 
was a Fellow of the Institute of Chemistry of Great Britain and Ireland^ and had 
served on its Council and as a Vice-President He was also a Fellow of i he 
Chemical Society, and a member of our own Society. Of all scientific societies he 
cared most for the Society of Chemical Industry, of which he was an original member, 


and served from the first on its Publication Committee, and, with a few intervals* pa 
its Council. He was several times elected a Vice-President of the Society of Chemical 
Industry, and was Chairman of the London Section from 1895-96. ; , j 

remembered by his professional brethren, not only by his wide practical Jkao^d^ 
bat no less by his sound common-sense, which was tempered by a, eh^acfi^l^i 
geniality of manner. His fund ot, humour was welinigh m j 

Jo® him* the reputation of. the be^t raconteur in chemical 

residence at Hayling Island on August 7. _ • ■ ; ^ j^ 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS, 

THE ESTIMATION OF CARBON IN STEEL. 

By A. & LEVY, B.Sc., EJ.G. 

The direct combustion method for determining carbon in steel is now used so largely 
—many analysts using this method to the exclusion of all others, except for checking 
purposes—that it may not be amiss to point out one source of error hitherto appar¬ 
ently overlooked. 

Whenever the direct process has been compared with the solution methods, it 
has been noticed that, except in cases where combustion appears to have been not 
quite complete, there is a tendency to slightly high results. Thus, many of the 
values quoted by Blount and Levy (Analyst, 1909, 34, 94) show a small excess 
over those obtained by the solution method. In the discussion this paper, 
L. Archbutt (ibid^ p. 97) mentioned this tendency; and, more recently, Helen Isham 
(£ : M and Eng. Chem ., 1911, 3, 577) states that the values given by the direct 
method are usually 0007 per cent, higher than those obtained by the use el the 
solution method. She also shows that there is no loss of carbonaceous gases during 
the dissolution of the steel in acidified potassium cupric chloride solution at ordmmy 
temperatwres. 

It is obvious that if the sample of steel contains dissolved mrbonaceous gases, 
such as carbon monoxide and dioxide, their carbon content will be included in its 
entirety in the values given by the direct combustion method; whilst it seems almost 
equally certain that it will not affect the solution process, since, even if the gases 
liberated are not expelled from the solution, they will pass with this into the filtrate 
from tbs insoluble carbonaceous residue, and leave the latter free from all but a 
possible trace of the double compound of cuprous chloride and carbon monoxide. 

! At first sight one might think that the quantities of gases involved are too small 
to affect the carbon determination. During the last few years, however, a good deal 
of work has been done on the amount and composition of the gases dissolved in steel, 
, and it appears that errors of up to 002 per cent., or even more, may easily be due to 
this source. Bor the present purpose, by far the most valuable is a paper by E. Goutal 
(Beo* Mitallvrgie, Memoires, 1910, voL vii, p. 3). GoutaPs method consisted in 
dissolving the sample in carefully boiled out add potassium cupric chloride solution 
in a current of nitrogen, finally raising the solution to the boiling-point, and de¬ 
termining carbon monoxide, carbon dioxide, and sometimes other gases, in the gases 
evolved, and carbon in the residue. Proceeding in this way, he obtained the 
following results: ' 
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00 J. 

CO. 

Gin 

Beeadoe. 

0 (corresponding to 
Carbonaceous 
Gases). 


Per Gent. 

Per Gent. 

Per Cent. 

Per Cent. 

Soft steel 

0-0254 

0-0063 

0*160 

00096 

Medium steel. 

0*0210 

00120 

0*295 

00108 

Hard steel . 

0*0678 

00137 

0*596 

00244 

Extra hard steel . 

0*0792 

00142 

1*334 

00277 

Nickel steel (Ni, 2*04 per cent) 

0-0530 

00060 

0*340 

00170 

Chrome steel (Cr, 5*10 per cent) 

0-0510 

00115 

0*360 

00188 

Basie open hearth iron 

0-1890 

00132 

4*110 

00571 


The values in the last column are not given by Goutal* 

.He also shows that, if the solution contains not more than 10 per cent, of HCI, 
and the temperature is not raised above 45° G., the C0 2 remains wholly in the liquid, 
whilst the 00 is partly disengaged. Thus, working with 10 grms. of a steel con¬ 
taining 0*95 per cent carbon, he found; 





C (corresponding to 


CO*. 

00 . 

Carbonaceoxis Gases). 


Pter Cent. 

Par Cent. 

Pot Cent. 

During dissolution .. 

0*0000 

0*0068 

(H)029 

In filtrate (on boiling) 

0*0(175 

0*0070 

0*0050 

In residue (boiled with very 




dilute HCI) .. 

0*0751 

0*0015 

0*0211 

Total. 

00826 

00153 

0*0290 

Check by first method 

0*0829 

00153 

■ — 

The carbon dioxide here found to remain 

with the residue would probably be 

largely, if not wholly, expelled during the drying usual before burning the residue, 

and hence would be lost in the solution method. 



In another series of experiments he obtained the following values; 


Medium Steel. 

Hard SfceeL 

Extra Hard Steel. 


Per Cent. 

Per Cent. 

Per Cent, 

C in residue . 

0*2950 

0*5960 

1*3340 

C in CO« .. 

0*0057 

00185 

00216 .. 

CinCO. 

0*0051 

00059 

0*0061 

C in cases not identified 

0*0009 

00171 

00158 

C total ... . ... 

0*3067 

00375 

1*3775 


As far as my reading goes, Goutal is the only author who mentions the influence 
of the dissolved gases on the two methods of estimating carbon. Thus, on p. 13 
(op, dL) he states quite incidentally that he prefers his own method of determining, 
carbon (to the direct combustion method), because it enables one to distinguish 
between two forms of carbon (that in the residue and that evolved as gas), wMi 
influence the properties of the steel in quite different ways. This general 
all the more striking when one refleets that the same 
numerous teat methods of combustion. 

Further proof of the existence of appreciable quantities of 
gases in steel and iron is found in several other papers 
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whom determined the gases evolved on heating the samples in vacuo . A number of 
recent determinations are collected in the table following, in which I have calculated 
in the last column the percentage of carbon corresponding to the carbonaceous gases 
evolved: 


Mature of Sample. 


Wire, 1 mm. diameter ... 
Wire, 0*5 nun. diameter 
foil, 1 mm. thick 
Filings 

Planings, mixed.. 

Planings, surface 
Planings, half-way 
Planings, centre. 


lanings, 45 per cent./1 
nickel steel \| 


Piece with biowholee 


Electric furnace steel . 

f Crucible steel, Q'24 per 
[ . cent, wide 

Rail steel 
fbredish'pig-irQE 


0*150 50*0O{ 


Oases evolved on Heating in vacuo. 

o 

c i 

1 ' 1 - - 


lit 


Not 

K* 

Total. . CQ S . CO. ‘ H. N. CH 4 . 

deter- 


! . 

mined. 

i° 

Gases in c.c. as measured at 0° and 760 mm 


% 

36-43 7-010 20-33 1 7’83 1'36 — 

— 

0-037 

33-70 6-220 1270 11-89 2-89 — 

i — 

0*030 

78-75 5-0S0 53-46 17-40 2-81 — 

_ 

0*038 

106*00 5-160 66 45 29*17 5*22 — 

— 

0*084 

25-43 3-690 13-49 7'31 076 — 

0T8 

— 

11*09 0-590 3*84 5*67 0*67 — 

0*32 

0*003 

1674 1-400 10-37 3-67 1 75 — 

0-25 

0*008 

11-46 0880 272 478 0-41 — 

2-67 

0*003 

G&sea, in per Gent, of Total Gas. 



e-c. J % I % \ % % % ] 

[ x 


2175 7-000 { 85-80 20 92 678 — 

0T6 

0*078 

61-9716-500147-801 4270 870 — | 


0*058 

Gasses In c.c. as measured at 0* Mid 760 ram. 



91-86 1 1-540 141-88 ! 4777 [ 0-07 | 0-66 


0*034 

42-09 1 0-370 117-85 ! 22-99 | 0-20 | 073 


0*016 

Gases in c.e. at 0 s and 760 mm. per e.c, of Metal, 


— 0*150 | 2-36 0*20 0*55 — 1 


0*017 

— 0*004 0-91 0*13 0*16 — 

—. ,, 

0*006 

— 0*220 1*63 0*30 0*35 — 

— 

0*013 

— 0*690 1*49 0*22 0*10 — 

_ 

0*015 

— 0*020 2*45 0*18 0*35 — 

' -r—. . 

0*017 

— 0*020 1*31 0*35 0*22 — 

— 

0*909 

— 0-010 1-07 071 0-31 — 

— : 

0*007 

— 0*220 4*45 0*51 0*92 — 

■ — 

0-031 

— .0*950 5*80 0*91 0*56 — 

• — 

0*046 


REFERENCES TO TABLE. 

■ . 1. O. Boudonard, jffin?. MHaUutgio, Mem.. 1908,5, 73- : I 

2. G. Belloc, JSev, M&dllurgie , Mdm., 1908, 5, 479 and 482. 

3. G. Belloc, J2oo. MitaHurgie, Mem., 1908, 5, 573 and 574. 

4. T. Baker, /. Iron md JSieel Carnegie Schol. Mem., 1909,1, 225. 

• 5. P. Goercs®, Jtec. M&aUurgie, 1910, ?, 392. : • 

: With the exception of the two results due to Baker, all the determinations were 
earned out on planing or thin wire and foil. Hence, gas evolved from large 
holes is excluded, and the results apply directly to samples as usually taken far dfresst- 
combustion. It will be seen that plus errors-of 0-03 per cent, carbon, dim 
scarce alone, are easily possible, even if four higher values {up to 0*08) are rejected 
as abnormal Incidentally, the presence of small quantities of hydrogen in the metals 
supplies a reason for the insertion of a drying, tube between 
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potash bulbs, which precaution is occasionally omitted. Regarding the accuracy of 
the determinations quoted, it may be mentioned that Baker found a smalt furnace 
blank of about 3 c.e. total gas, consisting largely of hydrogen and nitrogen, due 
probably to the walls of fee heated porcelain tubes not being perfectly impervious to 
gases at high temperatures under the high vacua used. ;; «. 

Mnally, to sum up, when working to a close carbon specification, it may not be 
a matter of indiffereUtae to the maker of the steel whether the analyst uses a solution 
or a direct combustion method. 

JU JSX'- 


THE BACTERIOLOGY OF AERATED WATER* 


By G 4 D. BLSDON, B.Sa, A.LC., and NOBMAN EYEBS, B.Sa* AXC, 

Dubxho the past few years attention has been drawn to the bacteriological examina¬ 
tion of commercial soda-water, and a number of results have been published by 
Public Analysts and others— e.g. y Klein, Report of the Medical Officer of Health for 
the City of London (Analyst, 1911, 36,16). Thirty-seven samples of commercial 
soda-water have recently been completely analysed in this laboratory, with the 
following bacteriological results: In no case has typical B. coli (flagniac) been found 
in SO c.c. In two cases fermentation was obtained in glucose taurochdafce with 
SO <xc., in two eases with 10 ae, 4 and in 1 case with 1 ae.; but in all these cases 
further examination showed that these were not typical R coli. The number of 
organisms growing on Jelly in three days, found in twenty-five samples stored in 
siphons, varied from 1 to 150 per c.c.; whilst the number found in waters stored in 
bottles, all precautions being taken to prevent the access of bacteria during opening, 
was found to be in some cases 1,000 to 3,000 per c.a 

It seemed desirable to find out how far these bacteriological results, obtained 
in many cases probably several days (and possibly weeks) after bottling, are of value 
as an indication of the purity or otherwise of the original water, for it seemed 
probable that the presence of carbon dioxide under pressure would have a dele 
terious action on the micro-organisms present in the water. For the purpose of 
carrying out these experiments, the apparatus known as the “Prana Sparklet” 
siphon was used. The siphons were thoroughly cleaned and steamed for one hour, 
wife careful heating and cooling to prevent breakages, oh each of two successive 
days, the siphon-head being plugged with wooL The water to be experimented 
upon was then run in by means of a sterile funnel, and carbonated In the usual 
manner. Small quantities were withdrawn from the siphon from' time to time for 
the purpose of bacteriological examination, estimations being also carried out on fee 
water itself as a oonfeoh : '. ... J/:.| 

Such experiments were carried out on—(1) the number of < 

Jelly at 21° CU counting after three days; (2) 4be 
neutral-red lactose ta^rocfeplate jagar (Rebipel agar^ ‘ 
days ; and (3) the power of fermenting glucose i 
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1. The Number of Organisms growing on JeUy at 21° 0.— Various samples of 
water were taken and aerated as described above, and the number of organisms 
per c.c. growing on jelly at 21° C. estimated after various lengths of time in both 
the carbonated and nncarbonated water. The results obtained are given in the 
following table: 


Table I. 


Number of Bacteria growing on Jelly in Three Days at 21° C. 


Source of Water, 

Original 

Water, 

After Three Days. 

After Seven Days. 

Control. 

Carbonated. 

Control. 

Carbonated. 

Filtered river . 

950 

910 

125 

867 

93 

Filtered upland surface... 

19 . 

845 

15 

4,200 

i 

Unfiltered upland surface 

391 

Liq. 

3 

5,500 

1 

>9 99 99 •«* , 

8,400 

7,300 

53 

7,400 

44 

» W « 

290 

2,650 i 

68 

1,700 

51 

>J » » • 

10,000 

36,800 

897 

33,900 

142 

Deep well ... . 

Liq. 

240,000 

950 

— 

— 


These results, obtained from different types of water, show that the total 
number of organisms is rapidly reduced by carbonation, and in well-filtered waters, 
where the number of organisms is small originally, carbonation prevents these 
organisms from multiplying. In the ease of the polluted water, it will be observed 
■that the number of organisms was very rapidly reduced. 

2. Number of Bacteria growing on Behind Agar at 37° O. in Two Bays .—Stented 
tap-water was in two cases inoculated with a small number of B. coli (fiaginae) grown 
in peptone water for two days. Part of the water was aerated, and the effect of 
aeration observed as before. 


Table II. 



After Three Days. 

After Seven Days. j 

After Fourteen Days. 

Original Water. 







Control. 

Carbonated. 

Control 

Carbonated. 

Control 

Carbonated. 


63 

* 62 

58 

57 

25 

46 

; .5 ■; 


— 

— 


38 


.5- 


Experiments were then undertaken on the number of organisms growing on 
Behipel agar which are naturally present in waters. The method used was similar 
to the one used under Section I. The results were as follows: 
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Table TIT, 


Source of Water, 

Humber of Bacteria growing on ReHpol Agar at 37° C. 

Original i 
Water, s 

j 

After Three Days. 

After Seven Days. 

Control. 

Carbonated. 

Control 

Carbonated. 

i 

Deep well water.1 

275 

1,820 

66 

- 

. .. 

99 99 99 *•* 

| 108 

44 

19 

8 

7 

Biver water . 

I 347 

t 

714 

23 

905 

2 


3. Effectof the Addition of Sodium Bicarbonate on the Fermentation of Taurocholate. 
—Fifty c.c. of sterile carbonated water were added to taurocholate, and then 
inoculated with a little cultivated B. coli (S&ginac) and incubated at 3? d C. After 
twenty-four hours a vigorous acid and gas production was observed. 

Fifty c.a of sterile carbonated water containing 10 grains per pint of sodium 
bicarbonate were added to taurocholate and inoculated as above. After twenty-four 
hours a vigorous growth was observed* 

Fifty c.c. of a well-water known to contain B. coli were taken, and sufficient 
sodium bicarbon&te added to make the alkalinity equal to 10 grains per pin! The 
water was then added to taurocholate, and after incubating at 37° C. for twenty-four 
hours, a similar growth was obtained to that given by the original water. 

Fifty e.c. of carbonated water containing sodium bicarbonate equal to about 
§ grains per pint were put into taurocholate; after twenty-four hours a vigorous 
growth was observed. 

' These results show that the growth of bacteria in glucose taurocholate is 
prevented neither by an alkalinity of 10 grains per pint of sodium bicarbonate, nor 
by carbonafcion, nor by both together. 

A Organisms producing Add and Gas t» Glucose Tamockdlate^—Tho results 
given below were obtained by growing natural waters in glucose taurocholate with 
and without carbona&su In the table, (a) signifies the carbonated water, whilst 
(b) signifies the uneaa&dnated or control water. 


Original . 

After four days 

After seven days ... 


; Table IY. 


Well Wafer A . 

50 c,e. 

’"((a) I 
c‘U$)-f f+ 
/(«) + 
-m + 





m 
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Well Water B. 





*- 

i... ■ 

" 5t) c.c. 

10 e.c. 

1*0 c.c. 

01 c.c. 

Original . 

... 


4 " 

- + 

4 


After four days 

■H 

k«) 

m 


4 

4 

4 

4 


After seven days 


'(«> 

m 

4 

4- 

4 

4 ■ 

4 

• ' 4 


After twelve days ... 

■I 

'w. 


4 




. Well Water 0. 







50 c c. 

10 c.c 

1*Q c.c. 

01 c c. 

Original . 

... 


4 

4 

4 

4 

After four days 

...j 

($ 


4 

4 

4 

4 

4 

4 

After seven days ... 


m 

1(5) 


4 

4 

4 

4 

4 

4 

After twelve days ... 

— i 

m 

m 


4 

4 

4 

4 

4 

4 


-It will be seen that except in the case of the well water B the carbonation did 
npt sensibly affect the organisms fermenting glucose taurocholate in the time given. 

Conclusions .—The general conclusions to be drawn from these experiments seem 
tc> be the following: 

» {a) The total number of organisms growing on jelly at 21 ° C. is considerably 
induced by carbonation, and a water containing originally a large number of 
organisms may, after a week's standing under pressure, contain only a number such 
9 # would be found in a very good water. 

( 6 ) B* coU are not so rapidly reduced as other organisms, but die off rather more 
rapidly than in ordinary water. 

(c) The number of organisms growing on Bebipel agar are much reduced by 
carbonation, especially those which do not produce the typical B. coli red appearance. 
This latter fact was shown by the appearance of the plates after incubation. 

(d) Ten grains per pint of sodium bicarbonate does not affect the growth of 
Organisms in glucose taurocholate; neither does excess of carbon dioxide, such as is 
found in carbonated waters. 

It follows, therefore, that bacteriological results obtained on a water which b&s 
been carbonated for more than twenty-four hours are of little value as an indication of 
the source or purity of the original water, except in the case of growth in glucose 
taurocholate. In this latter case correct results may probably be obtained for a 
week after carbonation. 

City Analyst’s Laboratory, 

Birmingham. 
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SOLUBILITIES OF THE LEAD SALTS OF THE HIGHER FATTY ACIDS IN 
ETHER AND IN PETROLEUM ETHER.* 

By G. B, NEAYE, M.A., D.Sc. 

Owing to the fact that the solubility of lead oleate in ether is employed in estimating 
the amount of oleic acid in a mixture, and the possibility that errors may arise from 
the solution of the lead salts of saturated acids, the latter were prepared and their 
solubilities in ether and petroleum ether determined. 

Preparation of the Lead Salts .—The pure acid was neutralised with ammonia, 
and the lead salt precipitated by addition of a saturated solution of lead acetate. 
The lead salt was filtered, washed, and recrystallised from alcohol. 

Lead caproate m.pt. 73-74° 0. Pb found 47-23% Pb calculated 47-37 % 

Lead heptylate „ 90-5-91*5° C. „ 44-27% 44-51% 

Lead caprylate „ 83-5-84-5° C. — — 

Lead nonylate „ 94-95° 0, „ 39*68% „ 39-73% 

Leadcaprate „ 100° G „ 87-59% „ 37*70% 

Lead laurate „ 103-104° O. „ 84-16 % 84*21 % 

Lead myristate „ 107° G. „ 31*34 % „ 31*32 % 

Lead palmitate „ 112° 0. — — 

Lead stearate „ 125° G. — — 

~ Lead Oleate, —This salt was obtained as a white powder, m.pl 45-50° €., which is 
considerably ipwer than that quoted by Gottlieb (Annalm, 1845, 57, 38). Other 
preparations were made, but all the specimens gave approximately the same m.pt. 
The lead oleate thus obtained was extremely soluble in ether and in petroleum 
ether. 

Attempts were also made to prepare the lead salts of other unsaturated acids. 
These, however, were very rapidly oxidised on exposure to the air. 

Determination of Solubilities of the Lead Salts, —The ether employed was purified 
by distillation over sodium; the petroleum ether was the fraction collected from . 
40-60* C. The flask containing the lead salt and the solvent was placed in a 
thermostat maintained at a temperature of 20° G., and was fitted with a stirrer driven 
by a small motor. Since filtration by the ordinary method was slow and involved a 
loss of solvent, a special pressure-filtering apparatus was used. The flask containing 
the solution and excess of lead salt was closed with a cork, through which passed, in 
addition to the stirrer, two tubes, (me terminating just below the cork, the other at 
the bottom. The second tube, communicating with a weighed flask, was widened at 
the end, on which was the filter, consisting of two layers of Swedish filter-paper, with 
an outer layer of thin silk After the solution was saturated, dry air was forced into $;■ 
the flask, and any convenient volume collected in the weighed flask and 
to complete dryness. The solubilities at the boiling-points of the 
determined in the same manner, the first flask 
denser. 

♦ Tins work was carried out under the oonditiass 
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The solubilities in the following table are expressed in grms. per 100 c.c. 
solution: 



Ether. 

Petroleum Ether. 


20° 0. 

Boiling-Point. 

20° 0. 

Boiling-Point. 

Lead caproate ... 


1-3640 


0-0608 

' Lead heptylate... 

0-2397 

1-4900 

0-0200 

0*0528 

Lead caprylate... 

0-0938 

0-5460 

practically 

insoluble 

0-0384 

Lead uonylate... 

0-1115 

0-2404 

practically 

insoluble 

practically 

insoluble 

0-0450 

Lead eaprate ... 

0-0290 

0-4285 

0-0170 

Lead myristate... 

practically 

insoluble 

0-0555 

practically 

insoluble 

0 U210 

Lead laurate ... 

practically 

insoluble 

0-0205 

practically 

insoluble 

practically 

insoluble 

Leadpahnitate... 

practically 

insoluble 

0-0261 

i 

practically 

insoluble 

practically 

insoluble 

Lead stearate ... 

practically 

insoluble 

practically 

insoluble 

practically 

insoluble 

0*0170 


It will be seen from the table that the solubilities are very small, while that of 
lead oleate, as stated previously, is veryfgreat 

I desire to thank Messns, 3L Anderson. A.I.C., A. P. Clark, D. Hamilton, A.I.C., 
and J. Porter, AXC*, for their assistance in this work. 

The Royal Technical College, 

Glasgow. 
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ANALYSIS OF FOOD AND DRUGS. 

Miero-Chemleal Tests for the Identification of Some of the Alkaloids. 
E. B. Putt. («7L Ind. and Eng . Chem., 191% 4, 508-512.)—In the method described, 
% fragment of the alkaloid was dissolved on a microscope slide in a drop of dilute 
hydrochloric acid, a drop of the reagent was added, and tire nature of the precipitate 
examined under the microscope. In many cases distinct types of crystals were 
formed successively by the same precipitate. Some forty different alkaloids and 
other substances were thus tested, and a description is given of the crysiaffine or 
amorphous precipitates obtained. The paper is illustrated with photo-micrographs. 

W. R S. 
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Hew Method of Estimating Caffeine. 6. Costes. (Ann, GHm. anal 1912, 
17, 246-249.)—The method is based upon the fact that caffeine is not destroyed by 
three hours’ heating with sulphuric acid, and after the destruction of the bulk of 
the accompanying organic matter, the alkaloid may be extracted from the neutralised 
solution with chloroform. Twenty gras. of the ground coffee (or more in the case 
of samples containing only about 0*1 per cent, of caffeine) are mixed little by little 
with 15 to 20 c.e. of pure sulphuric acid (sp. gr. 1*885), and the flask placed for ten to 
fifteen minutes on the water-bath at 100° C., after which the mixture is extracted 
with three successive portions (about 200 c.e., 150 e.c., and 100 c.c.) of boiling water, 
the extraction being continued about ten minutes the first time and five minutes the 
second and third time. After each extraction the liquid is filtered into a porcelain 
basin containing a little sodium hydroxide (insufficient to neutralise the whole of the 
acid). The united filtrates are rendered slightly alkaline with sodium earbonate 3 
concentrated to about 200 c.c., filtered if necessary, said extracted three times with 
chloroform (50 c.c., 85 c.c., and 80 c.e.). The chloroform extracts are united and 
distilled, said the residue of caffeine purified by heating it for ten minutes with 
2 c.c. of sulphuric add on the water-bath, and adding just sufficient water to render 
filtration possible. The filter is washed five or six times with a little boiling water, 
and the filtrate and washings rendered slightly alkaline with ammonia, cooled, and 
extracted with three successive portions of chloroform (25 c.c., 20 c.c., and 15 c.c.). 
The extracts are evaporated in a tared basin on the water-bath at about 80° C., and 
the residue is dried for thirty minutes at 100° C. and weighed. However white the 
crystals appear, the residue will not contain more than about 98 per emit, of pure 
caffeine, and it is therefore advisable to estimate the nitrogen by Kjeld&hTs method, 
and to calculate the corresponding amount of caffeine. For industrial purposes 
results in close agreement with those given by the methods of Granval and L&joux 
and of Helger and Juckenack may be obtained by omitting the neutralisation of the 
liquid after the initial treatment with sulphuric acid and filtration, extracting the 
caffeine with (1) 100 e.c., (2) 100 c.c., and (g) 75 c.c. of chloroform, evaporating 
the extracts, and weighing the residue. C. A. M. 


Comparative Value of the Catalase, Reductase, and Leucocyte Tests in 
Detecting Mastitis- 0. Grate and A. Naray. (Mikhwirtsckaftl ZmtraXb^ 1912, 
41, 225-232, 257-268, 289-803; through Ohm, ZentraW., 1912, II., 287.)—The milk of 
158 individual eows was examined, re-examined after ten or twelve days, and the 
examination repeated several tin^ee* in all doubtful cases. As a result the reductase 
test, whether in BarfcheTs original form or Schar dinger’s modification of it* m 
declared to be too uncertain to be of valua The catalase test is said to be five to 
ten times as sensitive, as the leucocyte test, but the latter is necessary to control flU 
results of the former in eases where the abnormal catalase number is due to ' 

In such cases the blood will usually be detected by the 
sediment in the capillary of the tube used for collecting the j 
count. For the catalase test the authors use KoeetLer’s a 
and 5 c.e, of 1 per cent, hydrogen peroxide solution* fevd 
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24° C, They find that the test readily fixes suspicion on the mixed milk of ten 
to twenty cows, only one of which is suffering from mastitis. ' -G. C. J* 

Estimation of Husk in Cocoa Powders. L. Kaluskyy (Zdtsch 
Nahr. Genussm., 1912, 23,654-661.)—The method proposed depends on the difference 
between the sp. gr. of the cell tissue of the inner poftion of the cocoa bean and that 
of the husk. The sp. gr. of the ceil tissue of the inner portion (obtained by treating 
the fat-free substance with diastase, and subsequently with hydrochloric acid) varies 
from 1*1131 to 1-3503, and is usually less than 1*25; whilst that of the husk lies 
between 1*4324 and 1*9337, and in the majority of cases is upwards of 1*50. The 
authoress found that it was possible to separate the two tissues by means of a mixture 
consisting of chloral hydrate, glycerol, and water, and having a sp. gr. of 1*415 at 
17° C., and to estimate within narrow limits the quantity of husk which had been 
added to cocoa powders, when both the powder and the husk had been prepared 
by herself from cocoa beans. When commercial cocoa powders were examined it 
was found, however, that the Bp. gr. of the cell tissue of the inner portion was 
somewhat higher than the above-mentioned figures, and it was found necessary to 
employ a medium having a sp. gr. of 1*5 in order to separate the two kinds of tissue. 
The details of the process as applied to the estimation of added husk in cocoa 
powder are as follows: About 5 gnus, of the cocoa are extracted with ether until the 
fat has been removed completely. One grin, of the fat-free, dry powder is boiled for 
five minutes with 500 c.e. of water, then cooled to 65° C., and maintained at this 
temperature lor one hour after the addition of a small quantity of diastase. Twenty- 
five c.c. of 25 per cent, hydrochloric acid are next added; the mixture is boiled for 
thirty minutes, when the insoluble tissue is collected on a weighed filter, washed with 
hot water, dried for two hours at 100 ° C., and weighed* Hie dry tissue is detached 
from the filter, ground as finely as possible in a mortar, again dried, and a weighed 
portion of it mixed in a suitable tube with 20 c.c. of the medium, and submitted to 
centrifugal action for five minutes. The medium is prepared by mixing 210 grans, of 
chloral hydrate, §0 grins, of glycerol, and 35 grms. of water, and should have a 
sp, gr. of 1*50 at 17° 0.; if this is not the case, more chloral hydrate or water is 
Added, as required. The portion of tissue which is at the bottom of the tube is now 
separated,^ mixed with 100 c.c. of water, collected on a filter, washed with hot water, 
dried, and weighed. A convenient form of tube for use in the centrifugal operation 
is described; it consists of a glass tube which is drawn out to a narrow point at the 
lower end, a small opening in this end being closed by a glass rod passing down the 
centre of the tube. The mid of the rod is ground to fit the opening, and the sediment 
maybe discharged from the tube by raising the rod slightly. The weight of heavy 
tissue thus obtained is calculated as a percentage quantity of the original cocoa, 
and the result is multiplied by 3 in order to give the percentage of husk present. 
This factor is obtained as the result of estimations of heavy tissue in samples of 
cocoa husk, the latter yielding on an average 30 per cent, of the tissue. When husk 
is absent, the whole of the tissue is found floating on the surface of the medium 
after the mixture has been submitted to centrifugal action, . . 8. 
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Detection of Formic Aeid in Fruit Products. F. L. Shannon. (/. Ind. 
and Eng . Chem., 1912, 4, 526-528.)—The authors find that numerous substances, 
known to be free from formic acid, yield, when submitted to steam distillation, a 
distillate which reduces both silver nitrate and mercuric chloride. From none 
of these substances, however, could formic acid be isolated and identified as such. 
For the identification of formic acid the authors recommend that the acid be 
converted into formaldehyde by means of magnesium and dilute sulphuric acid; 
the acid may also be neutralised with lead hydroxide, when characteristic 
crystals of lead formate are obtained. In testing fruit juice or fruits, about 
500 grass, of the sample are submitted to steam distillation, until the distillate 
ceases to give an acid reaction towards litmus (usually about 2,500 c.c. must be 
collected). The distillate is then neutralised, evaporated to 50 c.c., transferred to 
a flask provided with a long tube, to act as an air-condenser, and treated at the 
ordinary temperature with magnesium and sulphuric acid. The mixture is now 
distilled, and the first 10 e.c. of distillate tested for the presence of formaldehyde. 
Another portion of the sample may be distilled as before, and the distillate collected 
in a flask containing lead-cream (prepared by treating lead nitrate solution with 
potassium hydroxide until the mixture is faintly alkaline to phenolphthaiem). The 
distillate is then evaporated to 50 c.c., filtered, and the filtrate set aside to 
crystallise. Any crystals obtained are washed with alcohol, to remove lead acetate, 
and then examined for formic acid by the usual tests (reducing reactions, conversion 
into fonnaidehyde, eta)- W- P. S. 

Bromine Absorption of Certain Vegetable Oils and Fats. H. Sprink- 
meyer and A. Diedriehs. (Zeitsch. Untersuch. Nahr. Germssm 1912, 23, 679-687.) 

’—The following percentage quantities of insoluble bromine compounds were obtained 
on subjecting various oils and fats to the process described by Hehner and Mitchell 
(Analyst, 1898, 23, 315): linseed oil, 28*9; candlanut oQ, 8*8; hempseed oil, 8*82; 
walnut oil, 2*S$; soja bean oil* 3*62 ; sesame oil, 0*14; mustard oil, 1*30; rape oil, 
1*92. Poppy-seed oil, sunflower-seed oil, maize oil, cottonseed oil, castor oil, tea oil, 
earthnut oil, eoeoanut oil, palm oil, palm-kernel oil, cacao butter, stillingia tallow, 
tolueuna fat, dika fat, and malskaog butter, did not yield an insoluble bromine 
compound. In the ease of shea butter, different specimens of the fsM yielded from 
5*2 to 8*6 per cent, of bromine compound, whilst mowrah butter gave 0*82 per eeni, 
enkabang tallow 0*17 per cent., and adjab fat 2*2 per cent. As regards the four 
last-mentioned fats, the bromine compound appears to be formed from the tmsaponi-* 
fiahle matters present, the fatty acids derived from the fats yielding no bromine 
compound after they have been freed from unsaponifiable matter. W. P. 8*- } \ 
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Estimation of Lactic Add In the Presence of Protpma* 
( Biochem. Zeiisek., 1912, 42, 105-123.}~-pljaetic add is m 
animal organs, but the greater part of this add 



404 


ABSTRACTS OF CHEMICAL PAPERS 


produced by post-mortem changes in the tissue, only a small quantity being a 
constituent of the living organ. Experiments carried out by the author show that 
when animal tissue is boiled with water only about two-thirds of the quantity of 
the lactic acid passes into the aqueous solution, the remaining third combining with 
the coagulated albumin. The following method is proposed for the estimation of 
the total amount of lactic acid present in an animal tissue or serum: In the case 
of muscular tissue, 50 grms. of the finely-divided substance are suspended in about 
80 c.c. of water, the mixture is heated to boiling, and the coagulum is collected on 
a filter and washed with hot water until free from acidity. The filtrate is then 
titrated with alkali solution, using phenolphthalein as the indicator, and the 
acidity is expressed in terms of lactic acid. The coagulum is now removed from 
the filter, mixed in a beaker with 50 c.e. of water and 10 c.c. of a 10 per cent, 
sodium hydroxide solution, and the mixture is heated until fluid. One hundred c.c. 
of saturated sodium chloride solution are then added, the whole is again heated to 
boiling, and the hot mixture is saturated with sodium chloride The precipitated 
proteins are collected on a filter and washed with hot saturated sodium chloride solution; 
the filtrate is rendered slightly acid with sulphuric acid, diluted to 500 c.c., filtered 
through a dry filter, and the lactic acid estimated in 250 c.c. of the filtrate by the 
method described by von Forth and Ch&raass (Analyst, 1910, 35, 445). The 
quantity of lactic acid thus found is added to that obtained by titration in the first 
part of the process, in order to give the total amount of the acid present in the 
substance under examination. Before applying von Furth and Gharnass’s method, 
it is advisable to boil the acid filtrate for ten minutes, in order to expel any 
hydrogen sulphide which may be present. The small quantity of protein which 
is precipitated on the addition of the sulphuric acid does not interfere with the 
estimation. W. P. S. 

Application of the Quantitative Precipitin Beaetion in Honey Analysis 
—II. J. Thoni. (Mitt Lebensmittelunt&rs%Lch. u. Hygl, 1912,3, 74-94; through Chem. 
Zmtmfol, 1912, II., 151-153; cf. also Analyst, 1911, 36, 456.)—The author has 
studied fee effect of heating the honey o$ the results of the precipitin reaction. 
Honey may be heated for various reasons— e.g., for removing air-bubbles (tempera- 
toe 85° C.), melting the honey out of the combs (temperature 50° 0.)—and 
comparatively high temperatures are used in clarifying foreign crude honeys. The 
precipitin reaction depends on protein constituents which only begin to change at 
temperatures above 50° so that only such temperatures come into account. 
Experiments made at 60° to 98° G. showed that only temperatures a few degrees 
below 100° C. caused a diminution in the quantity of the precipitate, and then only 
if maintained for a certain length of time (ten to sixty minutes). Complete absence 
of tiie precipitate is only observed when the honey has been heated for longer than 
one hour at 100° G. At such a temperature the aroma and enzymes are destroyed, 
and such honey could not be regarded as normal. In the quantitative precipitin 
reaction the values obtained have only a relative significance, since they may vary 
according to the equivalent of the antiserum ; only results obtained at the same time 
with the same serum are comparable among themselves. With a large number el 
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samples of genuine honey of different origins no considerable differences in the 
variations of the precipitate values were established; these variations amounted to 
about ± 40 per cent, of the mean value. In the ease of abnormal samples the 
serological method permitted an accurate identification of the honey. For the esti¬ 
mation of the catalase value of honey, 7*5 e.c. of honey solution (50 per cent.) were 
mixed with 7*5 e.c. of a 1 per cent, solution of hydrogen peroxide, and the volume of 
oxygen was observed after twenty-four hours. The author agrees with Witte that 
the catalase value alone is only of use in extreme cases as an indication of large 
adulteration, or incipient fermentation, or strong heating. As regards the effect of 
heating on the diasta se value, the author considers that the original honey should 
be heated, not its solution, and in such cases a deficiency in diastatic activity only 
occurs at temperatures above 90° C., a higher limit than is found when the diluted 
honey is heated. For carrying out Fiehe's reaction, about 7 or B grms. of honey are 
dissolved in an equal quantity of water, extracted with ether; the deer, filtered 
ethereal solution is evaporated in a porcelain dish at 40° to 45° G., and the residue 
tested in the usual manner. Genuine honey does not give Fiehe’s reaction; 
adulterated honey does; so that this is a reliable test for certain kinds of adultera¬ 
tion (cf. Analyst, 1911, 36, 456). J. F. B. 


Determination of the Digestive Value of Papain. J. B. Bippetoe. 
(/. Ind. and Eng. Chem. t 1912,4 517-518.)-Graber (Analyst, 1912, 57) described a 
method for testing the digestive value of papain, using finely-ground steak suspended 
in 0*3 per cent, hydrochloric acid, and criticised the use of egg albumin in an 
alkaline medium. THa a uthor describes a process he has long employed for testing 
pftp<un 3 in which 10 grins. of egg albumin is subjected to the action of 0*1 and 
0*2 gmj. of papain in 40 c.c. of 0*1 per cent, sodium hydroxide solution for six hours 
at 52° C. in a stoppered bottle, shaking every ten minutes. The whole is then 
washed into a graduated cylinder, made up to 70 c.c., and the volume of the deposit 
read at the end of one and sixteen hours. The following figures show the com¬ 
parative effects of acid and alkali on the same sample of papain: 


Deposit in c.c. after standings 
One Hoot. Sixteen Hours. 


Blank 

... ... ... 

82 

43 

0-1 grm. papain. 

0*1 per cent. NaQH ... 

... 26 

IS 

0-2 „ 

o-i „ „ ... 

8 

8 

0-2 ,, > * 

0*1 per cent. HC1 ... 

16 

20 

0-2 „ 

0*2 ,j it 

30 

30 

0-2 „ „ 

0*3 ^ » 

32 

30 


The inhibitory effect of the add on proteolysis is clearly shown. EL F. B. EL 


Laboratory Studies of Beimin. A. Zimmerman. (/. Ind. and Eng. 
1912,4 506-506.) —Bennin precipitated with sodium chloride a| 46° 
powder form mixed with lactose, and so prepared gives a wOd 

with sodium sulphate, but its activity is from five to six 
when thus diluted, an activity of 1 : 30,000 or 4H$P0 i 
contains more or less albumose, an&is acid in 
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scaling the wholp clarified rennet solution at a temperature of 43*5° C., and has a 
strength of 1: 30,000 or 40,000. Scale rennin contains peptones and albumoses formed 
during the process of the digestion of the rennets with hydrochloric acid which it 
retains, having, thus an acid reaction. The former product is the less permanent, 
this quality being apparently dependent on phosphoric acid, originally present in the 
rennets as the ealcinm salt, and set free by the hydrochloric, acid when employed. 
The scale preparation, but not the sodium chloride product, gives the reaction of phos¬ 
phoric acid, and the addition of this acid in the proportion of *075 per cent, to new 
milk greatly accelerates the action of rennin. As milk gets older, rennin acts more 
readily. The curd in milk four to eight hours old forms very gradually, and when 
complete is not nearly so firm as that produced in the presence of phosphoric acid 
which materially reduces the time of action. Lactic acid has about one-fifth, and 
hydrochloric and oxalic acids one-tenth, the activity of phosphoric acid in this con¬ 
nection, Milk which is slightly acid curds more readily, and can be modified to 
require a longer time by addition of small quantities of alkali. To control the vari¬ 
ability of milk for the assay of rennin, a standard rennin is required to show whether 
the milk is fast or slow. The action of the rennin is tested in not less than twelve 
different samples of milk. If the rennin is standardised to, 1: 30,000 in eight minutes, 
its nse as a control with the rennin to be assayed shows whether the milk is fast or 
slow, and allowance is made accordingly. The rennin should be added to the milk as 
soon as the temperature is 40° 0. Aqueous solution of rennin of sp* gr. 1*010 and 
containing 0*20 per cent, by volume of hydrochloric acid lost 30 per cent, of its 
activity in twenty-four hours at 21° C. Stronger solutions with more add proved 
more permanent. The author’s results point to the use of granular scale rennin and 
phosphoric acid is place of lactic acid in the preparation of essence of pepsin. 

H. F. E. H. 

Trommer’s Test for Sugar In Urine. E. Salkowski. (Zeitsch physiol Chem., 
1912, 79,164-170.)—The author agrees with the statements by Schulz {cf. Analyst, 
1912, 264) regarding the behaviour of urine when treated with copper sulphate and 
sodium hydroxide solutions, but points out that urine containing sugar behaves some¬ 
what differently from urine free from sugar when the two are treated with copper 
sulphate aaid then rendered alkaline, and that it is still possible to detect sugar in 
urine by Trommer’s test when the order of adding the reagents is reversed. The 
following manner of carrying out the test is, however, recommended: Five c.c. of a 
30 per cent. sodium hydroxide solution and 8 dropB of a 10 per cent copper sulphate 
solution are mixed and heated to boiling; a clear blue solution is thus obtained con¬ 
taining a few particles of black copper oxide which do not interfere with the test. To 
the hot solution are now added 2 a.c. of the urine, and the mixture is again boiled. 
Urine cont ainin g as little as 0*3 pear eeni. of sugar induces the copper much more than 
does mine free from sugar. The test is rendered more sensitive by allowing hydro¬ 
chloric add to flow on the surface of the hot mixture; in the presence of sugar a 
yellow zone of hydrated cuprous oxide is obtained. 

The urine may also be clarified by means of mercuric acetate before being tested, i 
Twenty e.e. of the sample are treated with a 20 per cent, mercuric acetate solution. 
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this being added drop by drop as long as a precipitate is formed, but a large excess is 
to be avoided. The mixture is then neutralised with sodium carbonate, filtered, the 
filtrate acidified with hydrochloric acid and warmed gently alter the addition of a 
quantity of zinc-dust When all the mercury has been precipitated, the mixture is 
again filtered, and the filtrate tested for sugar by Trommer’s test, the sodium 
hydroxide being added before the copper sulphate. In the case of normal urine the 
solution retains its blue colour, but becomes bright yellow if 0*2 per cent, of sugar is 
present. Subsequent addition of hydrochloric acid also renders this test more 
sensitive. W. P. S, 

ORGANIC ANALYSIS, 

Colour Reaction of Alcohols and Alcoholic Hydroxyl Groups. L. Rosen- 
thaler. (Chem. ZeiL, 1912, 36, 880.)—A red coloration is obtained when an alcohol 
is heated with its own volume of a 0*5 per cent sodium nitrite solution and 4 volumes of 
a 0*5 per cent, sulphanilic acid solution (prepared by dissolving 1 grm. of sulphanilic 
‘ acid in a mixture of 5N hydrochloric acid and 150 grms. of water). With 0*25 grm. of 
ethyl alcohol or glycerol, the colour develops within thirty seconds; it fades after a 
time and is discharged on the addition of an add. The reaction is not very sensitive, 
but may be obtained with 2*5 mgrms. of ethyl alcohol or 0*01 grm. of glyceroL The 
coloration develops slowly at the ordinary temperature; this is especially the case 
with malic acid, whilst citric and tartaric acid yield but a slight reaction even when 
the mixture is heated. Other acids containing a hydroxyl group or groups give the 
coloration, as do also the higher alcohols, certain carbohydrates, etc. W. P. S. 


Differentiation between Natural and Petroleum-Residue Asphalts. 
J. MareussoiL (Chem. Zeii^ 1912, 36, 801-808.) —As an approximate means for 
differentiating between natural and petroleum-residue asphalts, the proportion and 
nature of the oily constituents afford a guide, but is not in itself a conclusive test. 
If an asphalt on distillation yields over 34 per ceni of oil of a thiek, ointment-like 
consistence, it is probably a petroleum residue; the oily matters from natural asphalt 
mre relatively thin, but it must be borne in mind that many petroleum residues yield 
less than 34 per ceni of oIL Further, if the oil contains over 2 per ceni of paraffin- 
wax, the presence of petroleum residues is very probable, but certain petroleum 
residues yield oils poor in paraffin— e.g., from Roumanian petroleum 3*1 to 3*6 per 
cent and from Californian 2*2 to 2*9 per cent. Further methods of differentiation have 
been investigated by the author. For instance, natural asphalts, on distillation, 


yield distillates with a comparatively high acid value. A quantity of the sample 
representing 30 grms. of bitumen is distilled in a small retort and two 1 

4 to 5 e.c. each are collected. These are dissolved in ether and shaken ''with wafer 
to remove any mineral acid. Neutral alcohol is then added and the acid!f|»|p|f|f 
both fractions determined, using alkali-blue as indicator. In fehc.-Wf 
asphalt the add value of the first fraction is over 1, and the acqoiad.;|^v^^j f$#|f 
shows a distinct acid value, whereas the acidity el the 
residues is very small, generally nil in the second fractijo% 
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paraffin from the distillates is also an indication of petroleum residues. A farther 
criterion xb the saponification value of the bitumen soluble in benzene: 5 grins, of 
the soluble bitumen are dissolved in 25 c.c. of benzene free from thiophene and 
boiled for an hour with 25 c.c. of ^-alcoholic potassium hydroxide, cooled, diluted 
with 200 c.c. of alcohol and titrated with repeated heating until all the alkali is 
extracted from the precipitate of pitch. Natural asphalts show saponification values 
of 28*5 to 34 for the extracted bitumen; petroleum residues show values from 7*6 to 
13*5. J, F. B. 

Bromine and Iodine Methods for the Volumetric Estimation of Cresol. 
C. M. Pence. (/. Ind, and Eng . Chem., 1912, 4, 518-520.)— The usual bromine 
methods for the estimation of cresol depend upon fixed conditions (cf. Analyst, 
1900, 25, 78), and whilst they may be of service they do not satisfy the demand 
for a suitable method. Tribromo-o- and p-cresol bromides cannot be formed in 
a manner analogous to the production of tribromophenol bromide (cf. Analyst, 
1910, 35,218) ; dibromocresol bromide compounds are formed and finally tribromo¬ 
phenol bromide, but o- and p-cresols cannot be estimated volumetrieally by con¬ 
version into these compounds, m-cresol may be estimated by conversion into 
tribromo-w-cresol; if the m-eresol solution is in contact with bromine for 1*5 hours 
and potassium iodide is then added and the mixture allowed to stand for two hours, 
all the cresol is converted into tribromo-ra-cresol. 

O- and p-cresols form di-iodo compounds, and this reaction is made the basis of 
a method for their estimation. Five grms. of the cresol are dissolved in water, 10 c.c. 
of | sodium hydroxide solution being added to aid in the solution, and the mixture is 
diluted to 1 litre. Twenty-five c.c. of this solution are treated with 9 grms. of sodium 
acetate and 50 <xe. of ^ iodine solution. After the lapse of one hour, 100 c.e. of 
water are added and a fewc.e. of chloroform to dissolve the precipitated di-iodocresol, 
and the excess of iodine is titrated with thiosulphate solution. As m-cresol does 
not yield di-iodo compounds under the same conditions, a mixture containing this 
cresol cannot be analysed by a volumetric iodine method. W. P. S. 

Compounds of Feme Salts with Albumoses. F. Rohmann and 
T. Shmamilie. (Biochem. Zeiisch., 1912, 42, 250-254.)—When an aqueous solution 
of Witte’s peptone is treated with either ferric chloride or ferric sulphate, a pre¬ 
cipitate containing primary albumoses is obtained, which may be collected on a filter 
and washed without difficulty. It contains sulphuric acid in addition to iron, when 
ferric sulphate is used, but the rate) of Fe : SO* is greater than in the precipitant* 
When the precipitate Is suspended in water and an alkali is added cautiously, 
complete solution is obtained, but on the addition of an excess of alkali ferric 
hydroxide is precipitated and the albumoses remain in solution. If barium hydroxide 
be used as the alkali, the sulphuric add is also precipitated. After removing the 
excess of barium hydroxide by means of carbon dioxide, the barium-albumoee 
compound may be decomposed with dilute sulphuric add; a portion of the aibumosee 
r emains in solution whilst the remainder separates out together with the barium 
sulphate. The insoluble portion is soluble both in alkali solutions and in very dilute 
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sulphuric acid. This behaviour of the albumoses recovered from the iron precipitate 
indicates the presence of a mixture of proto- and hetero-albumose. W. P. S. 


Estimation of Lactic Acid and S-Hydroxybutyrie Add in Mixtures of the 
Same* J. Mondschein. {Biochem. Zeitsch., 1912, 42, 91-104.)—When lactic add 
in 1 per cent* sulphuric acid is heated to boiling and ^ potassium permanganate 
solution is added drop by drop, the lactic add is converted quantitatively into 
acetaldehyde, carbon dioxide, and water, according to the equation : 


CHy CHOH.COOH + 0=CH^CHO + CO*+32*0. 


On the other hand, /Miydroxybutyric acid in 4 per cent, sulphuric acid solution is 
converted into acetone, carbon dioxide, and water, by adding to the boiling solution 
a 0*5 per cent, potassium bichromate solution; in this case the reaction proceeds 
according to the equation: 


dHyCHOH.OHa.OOOH 4* O - CH 5 .GO.CH 2 .OOOH+5^0=GHy CO.CH*+CO,+H*0, 


the aeetoaceiic add being an intermediate product. Should both lactic acid and /?- 
hydroxy butyric acid be present together in a solution, the former yields a small 
quantity of aldehyde when the mixture is oxidised with bichromate, and the latte 
add a small quantity of acetone during the permanganate oxidation, the conditions 
necessary for the complete oxidation of one add not being suitable for the complete 
decomposition of the other. The two adds may, however, be estimated separately 
by a combination of these methods, the oxidations being carried out in an apparatus 
described previously by von Furth and Charnass (Analyst, 1910, 35, 445). A definite 
volume of the solution containing the two adds is oxidised with permanganate as 
described (fee. oil.), and the distillate obtained, measuring 400 c.c., is divided into two 
equal portions, and the total aldehydic content is estimated in one portion by means 
of potassium bisulphite as described by Sitter (Analyst, 1901, 26, 131). The other 
portion of the distillate is then boiled under a reflux condenser after the addition of 
hydrogen peroxide and sodium hydroxide in order to destroy the aldehyde* The 
mixture is now distilled, and the distillate again examined by Bitte’s method. The 
difference between the results of the two estimations corresponds with the amount 
of aldehyde present, from which the lactic arid may be calculated. 

Another portion of the original solution is then oxidised with potassium 
bichromate, and distilled. The distillate in this case contains the whole of the 


acetone derived from the /^hy&roxyfcufeyrie acid together with a quantity of aldehyde 
from the lactic acid. After tins aldehyde has been destroyed by boiling the solution 
with sodium hydroxide and hydrogen peroxide under a reflux condenser, the adutioa 
is again distilled and the acetone estimated in the distillate 
method (ef. Analyst, 1908, 33, 98). Experiments with solutions 
quantities (about 0*3 grm. each) of the two acids show that the 
worthy, 99*3 per cent of the amount lactic arid, and f?*8 per 
butyric arid actually present bring.obtained . iU-illliiliil 
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Method of Examining: Chinese Wood Oil. P. C. Mellhiney. (7. Ind. and 
Eng. Chem., 1912, 4, 497-498.)—The following method of estimating the proportion 
of this oil which is solidified when treated with iodine is proposed in the hope that 
the estimation may be of value in distinguishing between genuine oils and those 
which have been adulterated with other oils. The author refrains from giving any 
figures at present, as he has not been able to obtain authenticated specimens of 
Chinese wood oil, and has only applied the method to commercial samples. Broadly 
speaking, Chinese wood oil yields only a small fraction of liquid oil when subjected 
to the process, whilst other oils remain entirely liquid said soluble in petroleum 
spirit. The details of the method are as follows: Five grins, of the oil are heated 
with 10 c.c. of 99*5 per cent, acetic acid until a clear solution is obtained, and 50 c.e. 
of a 1*5 per cent, iodine solution in 99*5 per cent, acetic acid are added. This 
iodine solution should be warmed so that it does not cool the oil solution. After 
the lapse of thirty minutes, 50 c.e. of petroleum spirit are added, mixed thoroughly 
with the mass, and then deeanted into a separating funnel; the extraction with 
petroleum spirit is twice repeated, and the united extracts are washed with water 
until free from acid, then with potassium iodide solution to remove free iodine, and 
finally with water. The petroleum spirit is next evaporated and the residue weighed 
in order to obtain the portion of the oil which is not solidified by the action of iodine. 

W. P. S. 

Heat Test for Chinese Wood Oil. F. Browne. (Chem. News, 1912, 106, 
14-15.)—The author advocates a standardised form of apparatus and method of 
working for the observation of the time required to produce 44 setting ” or jelly forma¬ 
tion on heating the oil to 540° to 560° F. The addition of 10 per cent, of other 
vegetable, or Of mineral, oils causes an appreciable lengthening of the time required, 
which for 5 c.c. of a genuine wood oil is about eleven to twelve and a half minutes 
Under the stated conditions of the experiments. If the time required is thirteen 
minu tes or more, the author employs the iodine and chloroform test (Analyst, 1898, 
23, 43). Genuine oils 41 set ” in from forty to fifty-five seconds. The following 
range of constants is given: Sp. gr. at 15*5° C., 0*9402 to 0*9431; saponification 
number, 191 to 194; iodine number (Wijs), 173 to 174. A. R. T. 

Refractive Index of Chinese Wood Oil. L. E. Wise. (/. Ind. and Eng, 
Chem., 1912, 4, 497-498.)—The refractive indices of fifteen samples of commercial 
Chinese wood oil were found to lie between 1*5099 and 1*5186, the values being 
determined at a temperature of 25° C. Gross adulteration of the oil with other 
drying oils can be detected readily by means of the refraetometer as the refractive 
index is lowered. W. P. S. 

Effeet of Free Fatty Add on Specific Gravity of Some Fatty Oils. 
A. 0. Ransome. (J. Soc. Chem. Ind., 1912,31,672.)—The author’s results support; 
the statement of Allen ( 4 * Commercial Organic Analysis,” IL, part L, pp. 126-127) ] 
that in the case of olive oil the presence of free fatty acids lowers the sp. gr. 
Each 5 per cent, of free acid was found by the author to diminish the gravity \ 
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000082, Allan’s figure being ** about 0*0007.** From a consideration of the results of 
other observers, the author shows that the sp. gr. of the fatty adds of various 
oils is invariably lower than that of the oil itself, the differences being from 0*0037 so 
0*0258, It is farther shown that the iodine number of Menhaden oil is increased by 
the presence of free fatty acids, and it is assumed that many or all constants of an 
oil will vary progressively with the proportion of free acids present. In the case of 
oils containing a sufficient quantity of free acids to vitiate the constants, it is thus 
considered desirable to isolate the fatty acids and make the analysis on them instead 
of on the original oil 

The following figures may be quoted; 

Analysis of Sis Authentic Specimens of Olive Oil. 



Sp. Gr., 

15 5° C. 

Neutral 

Sp. Gr. 

Free Acid as 
Oleic, per Cent. 

Decrease 
due to 
§ per Cent 
Free Acid, 

Malaga, Na 1 ... 

0-91572 


2*24 

_ 

„ No. 2. 

0-91554 

— 

2-79 

— 

,, No. 5 ... 

0-91528 

— 

8*22 

— 

Calabria, fino ... 

0-91654 

1 

1*38 

— 

„ aino-verde 

0-91374 

i 0-91800' 

25*87 

0*000820 

,, aino-giallo 

0*91280 

0*91872 

i 

36-38 

0000825 


Analysis of a Sample of Menhaden Oil containing 4*03 fsb Cent. 

Glycebol.* 



Sample. 

Glyoerides. 

Acid. 

Corrected Acids. 

Sp. gr, at 15*5° C. ... 

0*9257 

0*9309 

0-9161 

0-9149 

Iodine value (Wijs) 

Free fatty acids, per cent. 

185*27 

180-39 

192-02 

192*9 

oleic) ... ... 

47-99 

0-22 

— 

. — 

Acid value 

I 


187-42 

-— 

Saponification value 

; — 

192-9 

200-80 

— 


Three Menhaden oils showed a decrease of sp. gr., for each 5 per cent, of free 
fatty add, of 0*00054,0*00064, and 0*00063. A, l.l )? 


Glycerides Oeemring in Fats and Oils: Heptadeoote AeM 
Glyceride. A, Miner and B* L im prich. (Zeiisch. Untemtek 
1912, 23, 641-653.)—Considerable doubt having arisen os to the a 
glyceride of heptadecoic acid in fats and oils (cf. Analyst, ; 

* The acids contained about 7 per cent, of gfyeeride 
neutralisation and saponification values. The ignres for acids 

... . ■ ■ ' 
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212), the authors have prepared this acid and its glyceride synthetically for the pur¬ 
pose of comparison with the acid isolated from fats and oils; the results of this com¬ 
parison will be published later, the present paper dealing with the preparation and 
properties of the acid. Krafft’s method (Ber. t 1879, 12, 1668) was used for this 
purpose; it consists in distilling a mixture of barium stearate and barium acetate 
under reduced pressure, separating the resulting ketones by fractional solution in 
alcohol, oxidising the heptadecyl ketone with bichromate and sulphuric acid, and 
crystallising the heptadecoie acid repeatedly from aleohoL The pure acid obtained 
melted at 60-5° C., and boiled, in an absolute vacuum, at 148*6° & One hundred cx. 
of absolute alcohol dissolve 1-15 grms. of the acid at 0° C., and 3*48 grins, at 15° G. 
The zinc salt is practically insoluble in cold aleohoL The triglyceride of the acid 
was prepared by heating the potassium soap for two hours with the theoretical 
quantity of tribromhydrin, extracting the mass with ether and evaporating the 
ethereal solution; the residue obtained was dissolved in benzene, and the glyceride 
precipitated by the addition of alcohol. After crystallisation from ether it yielded 
masses of needle-shaped crystals which melted at 62*7° 0. One hundred c.c. of 
anhydrous ether dissolve 0*0288 grm. of the glyceride at 0° C., and 0*822 grm. 
at 15° C. W. P. & 

New Oxygen Absorption Method for Oils. L. P, Wilson and G. S. 
Heaven. (/. Soc. Chem. IntL, 1912, 31, 565-568.)—About 0*2 grm. of the oil is 
mixed in a flask with 1 grm. of Meselguhr, and, after the flask has been cooled to a 
definite temperature, a side-tube provided on the neck of the flask is sealed. The 
flask is now heated to 100° C. for one hour, again cooled, and the side-tube is con¬ 
nected with graduated levelling tubes filled with water; the height of the water is 
noted and the seal is broken, the resulting difference in the water-level (after the water 
surfaces have been brought to the same level) being a measure of the amount of 
oxygen absorbed by the oil. The volume of oxygen absorbed is then calculated into 
a percentage quantity on the oil The side-tube of the flask may be provided with 
a bulb to prevent water entering the flask. The following percentage amounts of 
oxygen were absorbed by various oils examined: Linseed oil, 17*2 to 21*2; poppy¬ 
seed oil, 17*4; cottonseed oil, 11*1; sesame oil, 5*8; olive oil, none. W. P. S. 

Notes on Sergeis Reaction for Vegetable Oils. Utz. (Chem. Bev. FeU , 
a, 1912, 19, 128-131; 151-158.)—Serger has suggested the use of a 

solution of 0*1 grm. of sodium molybdate in 10 c.c. of strong sulphuric acid as a 
means of distinguishing between vegetable and animal oils, the former when dissolved 
in ether giving colorations varying from yellow to blue or green, whilst in the ■ 
case of the latter no colorations are produced in less than thirty to forty-five minutes* 
Comparative tests here described show that the reaction is slower and no more 
sensitive than BeUieris test, whilst treatment of the oils with bleaching agents such as 
benzoyl peroxide (“ lucidol ,J ) or the action of heat prevent the appearance of the 
colorations. Oils giving only faint reactions in this test may be mixed with lard 
without risk of detection by Serger’s test, and the phytosterol test is then the only 
method of proving the addition of vegetable oils. C, A. M. 
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Comparison of Methods fop Determining the Viscosity of Pitch. 
B. Weinberg 1 and H. Smirnow. (J. Buss. Phys.-Chem. Soc., 1912, 44, 3 ; through 
Chem. Zentraibl, 1912, II., 4.)—The investigation was confined to methods in which 
the motion reaches a limit, and in which alteration of form, bat not of volume, 
takes place (cf. Weinberg, J. Buss. Phys.-Chem. Soc., 1907, 38, 202}. The torsion 
method, the Legel method, and the strata-displacement method, were particularly 
examin ed. The torsion method is the beet for substances having viscosities of the 

order of 10 s ———; it may be used for substances from 10® to 10 1 ®, but the external 

friction of the apparatus must be accurately determined. The Legel method possesses 
the advantage of direct transmission of the force to the examined substance, bat 
secondary phenomena most again be taken into account. The third method has a 
low degree of accuracy, and for substances of viscosity below 10® requires the appli¬ 
cation of the law of Archimedes; this applies also to the first method when the 

viscosity is below 10 10 ——— O. E. M. 

v cm, sec. 

Separation and Estimation of Pyridine and Ammonia, A. Bayer, 
J. /. Gasbeleuchtung, 1912, 55, 513-514; throngh Chem* Zmiralbl, 1912, IL, 281.) 
—In the titration of pyridine and ammonia, ferric thiocyanate is a better indicator 
tb an methyl orange or ferric chloride. The solution of pyridine or ammonia is 
acidified with ^ hydrochloric add, ferric chloride and ammonium thiocyanate are 
added, and then ^ caustic alkali, until the red-brown liquid becomes quite colour¬ 
less. For the estimation of pyridine in presence of ammonia, the pyridine is first 
concentrated by distilling the solution after the addition of sulphuric add until it is 
almost neutral to litmus. The whole of the pyridine, with very little ammonia, 
passes over with the first third of the distillate. The ammonia is titrated with ^ 
hydrochloric add, using litmus as indicator, excess of acid is then added, and the 
pyridine estimated in the manner already described. Where the utmost accuracy is 
desired, the ammonia is best eliminated as ammonium magnesium phosphate. 

GL C. J. 

Detection of Pyridine Bases in Ammonia and Ammonium Salts. A.Wohlk. 
Ber. deuisch. pharm. 1912, 22, 285-^8; through Chem. Zen&r&ibl, 1912, H., 
286-287.)—If an ammonium salt containing pyridine bases he triturated in a mortar 
with twice its bulk of borax, the iinpurity may be detected by its odour, which is 
pronounced if so little as 0*4 mgrm. be present For the examination of Squid 
ammonia, the latter is mixed with a small excess of add and evaporated to 
on the water-bath, the dry residue being used for the test. Ammonium sails 
heed from pyridine by dissolving them in water and leading a 
ammonia gas through the solution. 

A Critical Study of Sugar* Analysis by 
A* W. Paters* (/• Amer. Chem, Soc,, 191 
by the author arose from the need for a 
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sugar in urine, and led to his standardising a volumetric method applicable to any 
sugar. No new principle is involved, the experimental work recorded mainly dealing 
with the effect produced by variations in the rate of heating the alkaline copper 
solution with sugar. To an aliquot portion of the residual copper solution after 
filtration sulphuric acid and excess of potassium iodide are added, and the liberated 
iodine titrated against thiosulphate. This “ residual ” method the author considers 
very rapid and accurate. An examination in detail is described of the rate of 
reduction with pure dextrose under varying conditions of time and heating, and 
curves are given showing the percentage of the total sugar reduced for each interval 
of time at different temperatures. It is important to employ a mechanical heating 
device to insnre uniformity-, in this connection, and the standard heating power 
arbitrarily selected was such as to produce a rise from 35° to 90° C. in 120 
seconds, when acting on 60 c.c. of distilled water. The duration of heating was 
always calculated from the moment the temperature of 90° 0. was reached, and was 
fixed at exactly 20 seconds. Reasons are given and figures quoted supporting the 
contention that this is the best length of time for the reduction process, the much 
longer period usually taken being without justification. The total volume of the 
solution employed is 60 c.c., 20 c.c. of “ Febling-Soxhlet ” copper sulphate solution, 
20 c.c. of “ Allihn alkaline tartrate solution,” containing 346 grms. of Bochelle salt 
and 250 grms. caustic potash per litre, and 20 c.c. of sugar solution. The heating is 
conducted iu an Erlenmeyer flask, closed with a doubly-bored stopper, a thermometer 
passing through one of the holes, the other being left free for the escape of steam. 
The flask stands on an asbestos plate, which must be 3 to 5 cm. away from the 
burner. At the end of the 20 seconds’ heating, the whole is cooled for a few 
seconds under the tap to just below the boiling-point, and then filtered through a 
Gooch crucible packed very heavily with two layers of asbestos containing pure 
talcum powder between them. The total volume of filtrate, including washings, must 
not exceed 75 to 80 c.e.; and the thiosulphate finally employed should have a value 
between 12*5 and 13 mgrms. of copper per e.c. The dextrose-copper ratio so obtained 
falls from 0*833, when 1 mgrxn. of dextrose is employed, to 0*522 for 25 mgrms. 
dextrose, at which point it remains constant till 110 mgrms. of dextrose is reached, 
when it rises to 0*572 at 200 mgrms. dextrose. From 1 to 10 e.c. of urine may be 
employed, 2 e.c. being usually taken in the case of urine from diabetic subjects. 

H. F. E. H. 

INORGANIC ANALYSIS. 

Separation of Arsenic from Antimony and Other Metals by Means of 
Methyl Alcohol In a Current of Air. L. Moser and F. PerjateL {MmwtsK 
1912, 33, 797-820.)—The authors have worked out a method for the estimation of 
arsanic by distillation in presence of methyl alcohol and strong hydrochloric arid 
with a current of air at the temperature of the water-bath (c/. Friedheim and 
Michaelis, Ber., 1895, 28, 1414; S. W. Collins, Analyst, 1912, 229). A portion of : 
the arsenic distils as the trichloride, and a portion as methyl arsenite, which \ 
immediately hydrolysed by the water in the receiver. If the arsenic is present m the j 
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pent&vaknt form, it most be reduced before distillation, preferably by means of a 
ferrous salt. The methyl alcohol has no reducing action under the conditions 
adopted. The usual method of oxidising the arsenious acid, in preparing ores for 
analysis, by potassium chlorate and hydrochloric acid is unsatisfactory, and leads to 
a loss of arsenic; but oxidation by means of chlorine in alkaline solution is complete. 
Arsenic acid is not volatilised with hydrochloric acid. The general arrangement of 
the apparatus used for distillation is similar to that described by Thaddeeff for the 
estimation of boric acid with methyl alcohol. It consists of a wide-necked flask, 
with rubber stopper having three holes. Through one passes a tube for the intro¬ 
duction of air, extending to some height; through the other a dropping funnel; and 
through the third a simple bulb distillation-head. To Ibis is joined a tube 60 cm. 
long, bent at one end, and dipping to the bottom of a beaker cooled by water. The 
flask is immersed in a water-bath; the current of air is regulated by a screw-clip, and 
passes through drying towers. About 200 c.c. of water are placed in the beaker. For 
the separation of arsenic from antimony, etc., the quantity of arsenious acid taken 
must not exeeed 0-22 grm. If the substance has to undergo a preliminary treatment, 
this may be carried out in the flask, and any residues of nitric acid or water must be 
removed; small quantities of sulphuric acid are immaterial In the case of penta- 
valant arsenic, 5 to 8 grins, of ferrous sulphate are added; then 40 to 60 ac. of 
hydrochloric acid, sp. gr, 1*19, and the contents of the flask are brought to the boil 
in the water-bath, and kept at the boil for five to ten minutes. By that time the 
reduction of the arsenic acid is complete, and the first addition of 30 ae. of methyl 
alcohol is made, air being passed through for a few seconds to prevent the sucking 
back of water in £he beaker. The liquid is then boiled for a quarter of an hour with¬ 
out the air-current, and for half an hour with a vigorous current, Next, a further 
20 c.c. of methyl alcohol are added, and bodied for a quarter of an hour; the same 
operation is repeated, and the liquid boiled for another quarter of an hour. The total 
time of boiling is one and a half hours, of which one hour is with the air-current. 
The separation of the arsenic is complete, and this element is estimated in the 
distillate either gravimetric ally or volumeferically by iodine or permanganate. Th 
antimony and other metals are estimated in the residue; the method is not applicable 
for the separation of arsenic from mercury, since the latter is also volatile as chloride. 

J. F. B. 


Estimation of Arsenic. E. Rupp and F, Lehmann. (Arch. Pharm., 1912, 
250, 382-389.)—The following method has been devised more especially for the rapid 
estimation of arsenic from sahrarsan In animal tissue. It depends upon the destruction 
of the organic matter by means of potassium permanganate or persulphate and 
sulphuric acid, and the distillation of the arsenic as fcriAhlrwndA m hfi 

hydrochloric arid gas evolved from the solution itself. From 5 to 2$ gmQxM 
divided moist material are intimately mixed with 10 grass, of powdered } 

permanganate (or persulphate) and 10 ac. of dilute sulphuric arida^i 
heated for fifteen minutes, with continual stirring, mi the after m 

is gradually treated with 25 ae. of concentrated sulphuric 
hydrogen peroxide solution. As soon as frothing hag ffa# 
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to a Kjeldahl flask, into which is also introduced 5 grms. of anhydrous (or 10 grms of 
crystalline) ferrous sulphate to reduce the arsenic acid, and 50 grms. of sodium 
chloride, the flask then connected with a receiver containing 40 grms. of sodium bicar¬ 
bonate and 100 c.c. of water, and heated on a sand-bath. The receiver is frequently 
shaken, and as soon as the whole of the bicarbonate has dissolved the distillation is 
stopped, and the distillate cooled, rendered alkaline, if necessary, with sodium 
bicarbonate, filtered, and titrated with standard iodine solution, 0*05 c.c. of 
solution being deducted as a correction. 0. A. M. 

Electrometric Determination of the Reaction of Liquids containing* 
Carbon Dioxide. K. A. Hasselbaleh. {Comp.-rend, des Travaux du Lab. de 

Carlsberg , 1911, 10, 69-84.)—The exact 
electrometric determination of the re¬ 
action of liquids containing carbon 
dioxide is rendered difficult by the 
tendency of the solution to part with 
some of its dissolved gas, and become 
appreciably more alkaline before the de¬ 
termination can be. completed. Michaelis 
and Rona (Biockem. Zeitsch., 1909, 18, 
317) have proposed to obviate this 
difficulty by superimposing an atmo¬ 
sphere of hydrogen above the liquid, 
and by preventing the electrode from 
dipping in the liquid any more than 
is necessary to make contact. Their 
method has advantages, but does not 
give exact results, mid it is now 
shown that an atmosphere of hydro¬ 
gen does not prevent loss of carbon di¬ 
oxide, and that the increased accuracy 
of their results compared with those 
of earlier workers is entirely due to the electrode not being submerged in the 
liquid. 

The author has adopted this principle of slight immersion of the electrode, and 
has evolved a method which makes it possible to obtain exact results in a very short 
time (half an hour). The method depends on putting some of the solution in 
equilibrium with hydrogen in an appropriate apparatus, and then, since the liquid 
has lost carbon dioxide in the process, replacing it by a fresh portion of liquid, and 
proceeding to the electrometric measurement. The illustration shows a convenient 
form of apparatus. The electrode id seen Just touching the surface of the Mquli# 
which half fills a vessel of about 15 e.e. capacity. A current of hydrogen m p assed 
throngh the empty vessel for half an hour to saturate the hydrogen electrode at the 
prevailing barometric pressure. The liquid is then introduced through 
and pinchcock, and the apparatus rocked from the vertical to a horirmp^ pepifepa 
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and back again some 200 times. Blood may require nearly three times as much 
agitation. The liquid, which has lost carbon dioxide, is now ran out of the apparatus 
and replaced by a fresh portion, and the KM.P. determined in the usual manner. 

G. C, J. 

Estimation of Arsenious Acid with Permanganate in Presence of 
Hydrochloric Acid. L. Moser and F. Perjatel. (Monatsh., 191 % 33, 751-758.) 
—The titration of arsenious acid by permanganate in add solution sometimes 
presents difficulties, owing to the fact that reduction to the manganous stage is only 
complete and rapid under certain conditions. If the permanganate be added too 
quickly to a too concentrated solution of arsenic, yellow to brown colorations, due 
to the intermediate stages of reduction of the manganese, occur, and the titration 
is spoilt; the concentration of free acid is also an important factor* The authors 
have worked out the following generally satisfactory method: 0*1 to 0*3 grm, of 
arsenious acid is dissolved in not very concentrated caustic soda lye, containing about 
1 grm. of solid sodium hydroxide, in a porcelain dish, and the solution is diluted 
with 100 to 200 ae. of water. The liquid is acidified by the addition of 10 to 15 e.c. 
of hydrochloric add, sp. gr, 1*19, per 1 grm. of sodium hydroxide used. Permanganate 
is then added drop by drop in the cold with continuous stirring. Under these 
conditions no brown coloration ensues, and the end-point is sharply recognisable by 
a pink colour lasting for two to three minutes. The volume of the arsenious* chloride 
solution should be between 50 and 200 c.c. If the solution to be tested is already 
add, it Is advisable to neutralise it first exactly with sodium hydroxide, and then to 
add 5 to 10 e.e. of concentrated hydrochloric add. If a yellow coloration develops 
on titration, the addition of the permanganate has been too rapid. The results are 
accurate. J- F. B. 


Beaetion of Hydrazine and Hydroxylamine with Femeyanides, and Mew 
Methods for Estimating Hydrazine and Femeyanides. P. B* My and 
H. K. Sen* (ZeiUch. anorg. Ckem., 1912, 76, 880-386.)—Hydrazine and potassium 
ferrieyanide in alkaline solution react as follows: 


N S H* * 4^6(01*}* * 4EGH = M 2 +4K i ?a(GN) i +4^0. 

In presence of excess of alkali, the reaction is quantitative until either the whole 
of the hydrazine or the whole of the ferrieyanide has disappeared. The reaction 
proceeds rapidly at room-temperatures, and is unaccompanied by any secondary 
reactions. It therefore affords a basis for the estimation of hydrazine or ferrieyanide. 

For the estimation of hydrazine, the substance for analysis is weighed oil j 
from a weighing bottle into the cup of a Crum’s nitrometer, and washed into i;fo 
latter by means of a little water and 4 to 5 c.c. of 15 per cent caustic petek 4 5 
solution of the substance may be used, since considerable dilation hae m 
on the course of the reaction; but the presence of & deep aqueous 44 

mercury in the' nitrometer reduces the space available toe 
gas volume, the less the percentage error of the m^kok & 
of potassium ferrieyanide is introduced by the ogeia ffpfi 
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immersed in the mercury bath, mad the tube is shaken to hasten the reaction, which 
is complete in three or four minutes. 

Since Stoile’s iodine method (J, Prakt. Ch$m ,, 1902,66, 832) for the estimation 
of hydrazine leaves nothing to be desired, the new method is recommended rather for 
the estimation of ferricyanide, especially in presence of ferroeyanide. In this appli¬ 
cation, a “ pill ” of hydrazine sulphate (an exeess) is introduced into the nitrometer 
from below, and the ferricyanide is weighed out into the cup of the nitrometer, 
covered with water, and drawn in. Caustic potash solution is then added through 
the cup, and the analysis completed as before. The accuracy of the method is 
limited only by the accuracy with which the gas volume can be read. The test 
numbers show that the authors make no attempt to read this volume more closely 
than 0*05 e.e., and their greatest error corresponds exactly to a misreading of the 
gas volume of 0*05 c.c. The excess of hydrazine always present in ferricyanide 
determinations keeps the mercury clean, but mercury which has been exposed to 
excess of ferricyanide in hydrazine determinations needs purification with dilute 
nitric acid before being used for other purposes. 

Phenyl-hydrazine reacts with ferricyanide similarly to hydrazine, but hydroxyl- 
amine gives rise to a mixture of nitrogen, ammonia, and nitrous oxide, the 
proportions of which depend on the exact conditions under which the reaction is 
brought about. G. <X J. 

Determination of Iodine in the Presence of Other Halogens and 
Organic Matter. E, CL Kendall. (/. Amer. Ohem. Soe., 1912, 34, 894-909.}—For 
the determination of iodine, when present as a soluble iodide or in the uneomhined 
form, the author employs a modification of Hunter’s method (Anauts^, 1910*%, 
483), in which about 200 c.c. of the cold neutral or slightly alkaline solution* 
containing the iodine to be estimated, is treated slowly with sodium hypochlorite 
in slight excess in the presence of 5 e.c, of 42 per cent, phosphoric acid. Any 
iodine present is oxidised to iodic acid. To prevent loss of iodine, if more than 
0*1 grm. is present, a few c.c, of benzene are floated on the surface of the liquid. 
Ten c.c. of a colourless 5 per cent, solution of phenol are then rapidly and forcibly 
blown into the flask. This removes all traces of chlorine without the formation of 
coloured compounds. The whole is now made just alkaline with 30 per cent, sodium 
hydroxide, and then acidified by the addition of 10 ac. of 50 per cent phosphoric 
acid. Potassium iodide is next added in exeess, about eight times the weight of 
the iodine originally present being required; and the liberated iodine, of which one- 
sixth part is that originally present, is titrated with thiosulphate. Working with 
quantities of iodine lying between 5 and 350 mgyms., over fifty results are 
recorded, showing a maximum error of —0*76 per cent., a minimum error of 
•f 0*02 per cent, and an average error of about ±0*1 per ceni 

Bromine or bromides, if present, do not interfere, and there is no oxidation of 
the bromine. Hydrobromic acid, when present in lazge amount, will reduce iodic 
acid, but all the former may be removed by the addition of sufficient hypochlorite. 
The procedure is that already described, except that 10 ex. of benzene are added, 
sufficient hypochlorite being used to liberate all the bromine and oxidise the iodine. 
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A time pumice is added, and the solution is boiled. The benzene reacts 'with 
the hypobromifee and hypochlorite, forming brorao* and chloro-benzena The free 
bromine is boiled out of the solution. A precipitate of bromo-benzene may form, but 
does not interfere. When colourless, the solution is cooled, and potassium iodide is 
added directly, no neutralisation and acidification being necessary. The presence 
of chlorides has no effect, and there is no need to boil the solution. 

To remove organic matter, enough material to contain about 60 mgrms, of 
iodine is fused with special precautions, at a temperature below dull redness, in a 
nickel crucible, with 5 grins, of solid caustic soda Potassium nitrate is finally 
added in small quantity, and the melt, which should be clear, is cooled and extracted 
with water. At this stage, silver, copper, iron, or mercury, if present, are removed, 
and the solution, which contains sodium hydroxide, carbonate, and iodide, potassium 
nitrite and nitrate, is acidified slowly with 10 ac. of 50 per cent sulphuric acid, 
after the addition of 2 c.c. of a 10 per cent solution of sodium bisulphite, to prevent 
loss of iodine with the escaping carbonic acid, and a few c.c. of chloroform. The 
iodine, which is now present as hydriodic acid, is oxidised with' hypochlorite to 
iodic acid, as already described, phenol and potassium iodide being added as before. 
If bromine is present, the modifications required in its presence mentioned above are 
introduced. The author was unable to modify Hunter’s method (ha. off.) satis¬ 
factorily for the estimation of iodine in such small quantities as those present in 
preparations of thyroid gland. A better method is the fusion treatment already 
described, but with numerous detailed modifications, gallic add being added after 
the potassium nitrate to effect the reduction of the excess of nitrate and nitrite. 
Bromine is next added in slight excess, and then removed with sodium salicylate. 
When this method is employed with all the refinements described, as little m 
0005 mgrm. of iodine can be detected with certainty, 1 grm. of thyroid gland 
substance and 10 grins, of caustic soda being suitable amounts to employ for the 
preliminary fusion. Three commercial samples of thyroid gland preparation con- 
tamed respectively 1-899, 1*950, and 1-716 mgrms. of iodine per grm. of material. 

H. F..EL H. 


Electrolyse Estimation of Maag’anese and its Separation from Iron. 
H. GoMum and EL Gunther. (Cvmpt. rm£. t 1919,155,166-168.)—The presence 
of iron in a solution from which manganese is to be deposited as MnO* is a positive 
advantage, as the deposit is then much more adherent. In solutions containing iron 
and manganese, the latter may be deposited completely as MnO* as follows: The 
solution, which may conveniently contain 0*1 grm. of manganese and 10 gnus, of 
ammonium oxalate in 100 e^ls placed in a platinum Classen dish, whieh serves as 
an anode, the rotating cathode consisting of a smaller slotted dish suspended horn 
rotating device by a platiniridium rod of sufficient rigidity. The cathode 
at about 700 revolutions per minute, and a current of 2 amperes at 3 volte 
the solution being maintained at 80° C. An hour suffices forth© 
whole of the manganese as MnO s on the anode, and, under 
deposit will contain not more than 0*5 mgrm. nor less 
exact correction aorrespoudiug to any particular 
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by solution of the weighed deposit and colorimetric determination of the iron. Lower 
current densities reduce the amount of iron deposited on the anode, hot a current of 
at least 0*5 ampere is necessary to make the deposition of manganese quantitative. 
Some iron, but comparatively little, is deposited on the cathode, which may be 
weighed, and the solution freed from manganese may then be electrolysed in other 
suitable apparatus for the estimation of the iron. G. G. J. 

Electrolytic Estimation of Molybdenum. Part L A. Fischer and J. 
Weise. (Zeitsek ami . Ohem 1912, 51, 537-550.)—The authors are unable to 
confirm the statement of Exner (Analyst, 1903, 28 , 328) and of Wherry and Smith 
(ibid., 1907, 32 , 341) that molybdenum is deposited quantitatively from a molybdate 
solution as hydrated sesquioxide when following the directions of those authors. 
On the other band, the quantitative deposition of molybdenum is found to be 
practicable under the following conditions: When speed is no object, or the com¬ 
plication of a rotating anode is undesirable, the molybdate solution is acidified with 
9*15 c.c. sulphuric acid, diluted to 120 ca in a platinum dish with matte surface, 
heated to an initial temperature of 75° C., and electrolysed for fourteen hours with a 
current of 0*02 to 0*03 ampere at 1*8 to 2 volts. The deposit is converted quanti¬ 
tatively into Mo 0 8 by heating for two hours in an eleeinealiy-heaied furnace maintained 
at 400° 0. For rapid work, hydrochloric acid must be substituted fe sulphuric add 
and, with from 0*05 to 0*2 grm. MoO s present, the amount of hydrochloric add 
should not be much less than 0*2 c.a, nor more than 0*25 <xc. of concentrated add 
(sp. gr. 1*19). If no more than 0*13 c.e. of add be present, the deposit is not 
adherent, whilst high concentrations lead to incomplete deposition. With as much 
as 0*33 c.c. add present, the results are always low but never more than 0*5 mgrm, 
low; but two or three times tins amount of add gives rise to errors of from 10 to 
50 per cent. A current of 3*5 to 4 amperes is employed, the voltage varying from 
18 to 30 according to the temperature of the electrolyte and the speed at which the 
anode is rotated. A convenient speed is 600 to 800 revolutions. Deposition is 
complete in less than twenty-five minutes. The deposit is transformed into MoO s 
in the manner already described. A current of 2*5 amperes gives equally good 
results, but thirty-five minutes are required for the deposition of 0*2 grm. The 
authors have been unable to get good results when working with larger quantities than 
correspond to 0*2 grm. MoOj, and they show that the error depends mainly, if not 
entirely, on the difficulty of oxidising large deposits quantitatively to Mo0 3 . The 
success of this operation, even with small deposits, is shown to depend on precise 
regulation of the temperature. At temperatures much below 400° C., the conversion 
of Ho 2 O s to Mott, is never complete, whilst higher temperatures may result in loss 
by volatilisation. G. 0. J. 

Analysis of Platinum Alloys. H. Arnold. (Zetisck. anal. Ckem 1912,51* 
550-554.)—The analysis of platinum alloys can be accomplished more quickly by the 
following method than by methods which depend on the separation of platinum m 
metal or as sulphide. The method depends on the separation of platinum as 
potassium platinic chloride. The alloy (1 grm.) Is dissolved m ugwa ngia, aad the! 
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solution evaporated to dryness three times with hydrochloric acid. The soluble 
chlorides are taken up in 10 c.e. of hydrochloric acid (sp. gr. 1*12), 1 grm. of caustic 
potash dissolved in a little water is added and the solution evaporated to dryness on 
a not too vigorously boiling water-bath. The residue of silver chloride and potassium 
pla&nie chloride is washed four or five times by deeantation with 50 c.c. of alcohol, and, 
the bulk of the precipitate is dried in the evaporating basin whilst the filter is ashed. 
The dried precipitate is nest transferred to the crucible containing the ash, and the 
potassium pl&tinic chloride decomposed by ignition in a current of hydrogen. The 
Contents of the crucible are then transferred to a beaker and heated successively with 
dilute nitric acid and dilute ammonia. The platinum is filtered of^ washed with 
hot dilute ammonia and then with hot water, and the filter ashed and the residue 
ignited, treated with hydrofluoric acid to eliminate silica derived from glass vessels, 
re-ignited and weighed. In the filtrate from platinum, silver is precipitated 
—preferably as sulphide, since silver chloride is appreciably soluble in solutions of 
alkali chlorides—and is finally weighed as chloride. 

The alcoholic filtrate is evaporated to dryness, the residue moistened with 
dilute hydrochloric acid and the solution again evaporated. The residue is then 
taken up in 5 to 10 c.e. of hydrochloric acid (sp. gr. 1*1) transferred to a Rothe 
separator and iron removed by Botha's ether process {Mitt. Rgl Techtu Versuchs- 
mnsiaU, 1892,128). The iron is obtained in aqueous solution by shaking the com¬ 
bined ethereal extracts with water, and is determined in any convenient manner. 

The acid aqueous layers from the separator are united, warmed to expel dis¬ 
solved ether and taken down to fuming after addition of 0*5 e.c, of sulphuric acid. 
The cooled residue is taken up in dilute sulphurie acid, the solution made alkaline 
with ammonia and any trace of ferric hydroxide filtered off, re-dissolved, and its 
solution added to the main solution of ferric chloride separated by the ether process, 
The solution of copper and nickel freed from the last trace of iron is next acidified so 
that it contains about 5 per cent, of sulphuric acid, and copper is precipitated by 
passing hydrogen sulphide through the hot (80° C.) solution. The copper is finally 
obtained as oxide or as copper, and usually carries a weigh&hie trace of nickel which 
is best determined by the dimethylglyoxiine method. Tim copper may also be 
accompanied by a trace of platinum, but this never exceeds 0*5 mgrm. 

The filtrate from the copper sulphide is evaporated to small hulk, mixed with a 
saturated solution of ammonium sulphate and 50 c.e. of 25 per cent, ammonia and 
electrolysed for nickel, preferably using Frary’s apparatus {Z&iUcK EUcirochem,, 
1907,13,308). * G. C. J. 


Estimation of Radium in Minerals and Rocks. E. Eblfer. {gmtmk* 
dtamw, 1912, IS, 5S2-535.)—This paper includes an illustration and fuller description 
of tiie apparatus already described by the author (Analyst, 1912, 823). Tt 
the apparatus from the platinum boat a to the ground connection/can > 
fied by reference to the abstract of the earlier paper. The drying;.! 
with sodium mi not with phosphoric anhydride, which absorbs ? 
niton and sometimes gives of lower oxides of pfaoegbogog) 

The use of the pump g to transfer 4be air s 


I \ i 'i i 
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obvious from the drawing. Their farther transference from h to l is effected by 
means of the balance vessel m, the iubulure of which is connected to that of l by 
flexible tubing not shown in the drawing. The gas is left in l some minutes to allow 
time for the complete decomposition of any possible thorium emanation and is then 
transferred to the ionisation chamber n, where the measurement of the maximum 



saturation current is made after four hours. The ionisation chamber carries a mano¬ 
meter, q r and rests on the ebonite supports ss. inside the metal casing r, which is 
earthed. The ionisation chamber itself consists of a double-walled brass vessel, the 
space between the walls being filled with tin. Its inner wall is galvanised with zinc. 

GL 0. 3. 

Study on the Acidity of Soils. A. Gregoire. (Bull. Soc. Ckm. dc J&%*, 
1912, 26, 336-842, 362-375.)—The estimation of the acidity of a soil is a necessary 
preliminary for gauging its requirements in lima The add constituents of the soil 
exist largely in a condition in which they are not readily extracted, and the author 
gives an account of the principal methods which have been proposed for their estima¬ 
tion, and discusses the interpretation of their results in relation to the necessity of 
liming. He further proposes a method for the estimation of acidity based on the 
liberation of iodine from a mixture of iodide and iodate as applied by Kjeldahl for the 
estimation of feeble organic adds. The reagent employed contains 55*3 grins, of 
potassium iodide, 14*3 grms. of potassium iodate, and 99*2 grass, of crystallised sodium 
thiosulphate, per litre* The solution of iodine employed for titrating back the excess 
of thiosulphate contains 17 grms. of iodine and 25 grms. of potassium iodide per litre, 
and the solutions are standardised against each other by adding 20 e.e. of § acid to 
the first, and titrating back with the iodine, The solution of iodide, iodate, and thio¬ 
sulphate is called KjeldahTs solution; it keeps very well For fee estimation, 
10 grms. of soil, passed through a sieve wife holes of 1 mm*, are placed in a stop¬ 
pered flask with 15 c.e. of the Kjeldahl reagent. After a sufficient rime, the volume 
is made up to 105 c.c., the solution is filtered, and 100 c.c. are drawn off for titrating 
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baek the thiosulphate. If the soil be digested with the dilated Ejeldahl solution, the 
aetiou is very much weaker than with the undiluted reagent. The action of the 
Shagen! upon the soil is not instantaneous, but iodine continues to be liberated for a 
very considerable time, so that it seems difficult to arrive at a final point* The 
results obtained in several experiments with the same soil are, however, very regular, 
and it appears desirable to neglect the slow ulterior action of the reagent, possibly on 
certain mineral constituents of the soil, and to confine the observations to the iodine 
liberated by the more pronounced organic acids in a period of twenty-four hours. 
Experiments have shown that the temperature of the digestion within moderate 
limits has no influence on the results. Further tests have also shown that a large 
number of inorganic substances behave as acids towards the Ejeldahl reagent; for 
instance, aluminium sulphate and chloride react with the whole of their acid, and in 
the ease of ferrous a mm onium sulphate about half of the sulphuric acid reacts, corre¬ 
sponding to that which is in combination with iron. J. F. B. 


Estimation of Total Manganese in Soils. R. A. Gortner and C. 0. Boat 
(/. Ind. and Eng . Cksm. 9 1912, 4 , 522-524.)—As repeated treatment with hydro- 
fluoric acid and sulphuric acid is required in order to obtain in solution all the man¬ 
ganese present in soils, the author recommends the following method as feeing more 
rapid. One grm. of the soil is fused with 4 grins, of sodium carbonate, the malt is 
dissolved in 100 c.c. of water, acidified with 130 c.c. of So per cent, sulphuric acid, 
and diluted to a volume of 250 c.c. Should a precipitate of silica separate at this 
point it must be removed by filtration, but a slight opalescence does not interfere. 
One hundred c.e. of the solution are then treated with from 0*25 to 1 grm. of sodium 
bbmuthate, and boiled until the manganese has been oxidised to permanganate. If 
there is any red coloration the boding has not been continued long enough. The 
solution is now cooled, and the coloration compared against a standard perman¬ 
ganate sedation which has been prepared by reducing a potassium permanganate 
solution (in 20 per cent, sulphuric acid) with sulphurous add and reoxidising the 
mixture with sodium bismuthate. This standard solution should contain about 
0 m 2 mgrm. of MnO per 10 c.c. Sodium bismuthate is preferred to ammonium per¬ 
sulphate as an oxidising agent as it gives a better oxidation, always giving the true 
permanganate tint whilst persulphate is liable to produce a* reddish tint. 

W. P. a 


Quantitative Estimation of Thorium, especially in Monazite Sand, fey 
Means of Sodium Hypophospbaie. A. Rosenheim. (Ckem. Zeit., 1912, 36,3&L) 
—The sample (100 grms. is the case of a 5 per cent, monaziie sand) is decomposed } 
with concentrated sulphuric acid at 180° to 20CF C. in the usual manner, the sulphate 
dissolved in cold water, and the solution made up to 1,000 oc. ™ 
matter has settled, 100 c.c. of the dear solution is_ 
of concentrated hydrochloric add and about 180 aa of water, 

4 cold saturated solution of sodium hypophoeph&te is then a 
ad^tlcm gives rise te my further precipitate, and 
filtered off and washed with water -acidified with 

. ** if 
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lags no longer give any precipitate (ceria, etc.) on addition of oxalic acid (or hydrogen 
peroxide) and ammonia. The precipitate of thorium hypophosphate always contains 
titanium, and zirconium if present in the sample, bni only traces of cerium and other 
rare earths. Tefcravalent cerium gives rise to a very insoluble hypophosphate, but the 
high add concentration in which the above precipitation is made ensures the absence 
of tetravalent cerium. To free the thorium from titanium, zirconium, and traces of 
other earths, the precipitate and filter-paper are digested with sulphuric acid in a 
e&padous platinum basin or a Kjeldahl flask with occasional addition of a crystal of 
nitre to hasten the oxidation of the paper. The acid is mostly boiled away, and the 
cooled mass taken up with water. Since anhydrous thorium sulphate dissolves with 
difficulty, it economises time to make the solution faintly alkaline with ammonia. 
When the finely-divided suspension of anhydrous thorium sulphate has given place 
to a fiocculent predpit&te of hydroxide, the mixture is made strongly acid with 
hydrochloric acid, boiled, and the solution of thorium chloride filtered from any trace 
of silica. In the hot filtrate, thorium is precipitated as oxalate, which is filtered off 
after twelve hours and washed with dilute hydrochloric acid until free from tha last 
traces of cerium, zirconium, and titanium. The precipitate is finally ignited, and 
weighed as oxide as usuaL * 

For purposes of works control, useful information may be obtained by igniting 
die original precipitate of Th(P0 3 ) 2 and weighing it as pyrophosphate^ ThP s (V 
Apart from the fact that the hypophosphate precipitate is never pure, this abbreviated* 
method has another source of inaccuracy in that the oxidation of hypophosphate to 
pyrophosphate is never quite complete. As a check on manufacturing operations, 
however, the method is usefuL 

Sodium hypophosphate is not yet readily procurable, but it can be prepared by 
the method of Bosenfaeim and Pinsker (Par., 1910, 43 , 2003). It will shortly be 
obtainable in commerce, since a process for working up monazifce sand on the large 
scale by its use has been described. G. C. J. 

Analysis of High-Grade Tungsten Alloys. T. Knezynski (Attmger 
Ai&L Wist. Krakau., 1911, 542-544; through Chet*. ZentrcdhL, 1912, IL, 283.)— 
When the other constituents of the alloy form readily volatile chlorides, the alloy is 
conveniently opened up by beating in a current of chlorine. It need not be finely ; 
powdered. When the reaction is complete, and the tube in which it is conducted 
has cooled (in a current of chlorine), this tube and the Peligot tube are washed out 
successively with dilate hydrochloric acid and dilute ammonia. Excess of hydro¬ 
chloric acid and about 5 e.e. of nitric acid are added to the liquid, which is heated to 
boiling, concentrated to about 60 e.e., and then allowed to cool The separated 
tungstic acid is filtered off and washed, and the filtrate evaporated to dryness, to 
throw out of solution the last traces of tungstic acid. The residue isheafced to 
120° C., to render insoluble the tungstic acid, which is moistened with dilute (1: 5) 
hydrochloric acid, filtered off, and washed. The combined tungsten precipitates are 
redissolved in ammonia, separated from a trace of iron, and the solution evaporated to 
dryness. The tungstic acid is transferred to a quartz crucible by the use of a little 
ammonia, excess of nitric acid is added, the liquid evaporated, and the residue 
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ignited and weighed as WO r This method is especially useful when a determination 
of carbon has to be made simultaneously. 

If only metals have to be estimated, decomposition of the alloy by means of 
nitric and hydrofluoric acids is quicker. The fragments of alloy, contained in a 
platinum dish, are covered with 5 c.c, of nitric acid, and 0*5 grm. of ammonium 
fluoride is added in small pieces at a time. The reaction, violent at first, needs the 
heat of a water-bath to sustain it towards the end. To the clear solution 2 or 
S C.C. of sulphuric acid are added, and the solution taken down to faming. The cooled 
residue is dilated with water and 20 c.c. of hydrochloric acid, and the tungsten 
separated as already described. G. C. J. 


Measurement of Concentration of Hydrogren Ions in Sea Water. 
S. Palitzseh. (Compt,-rend. des Travam du Lab . de Carlsberg, 1911, 10, 85-98.) 
—The concentration of hydrogen ions in sea water usually lies between 10— 7 *® 5 and 
10—s-55 In a Beries of measurements made during a cruise from the Baltic to the 
Black Sea, the only exceptions to this generalisation were certain samples taken 
from great depths in the Black Sea, which contained hydrogen sulphide, but were 
still slightly more alkaline than pure water, the highest hydrion concentration noted 
being lCH 7 * 25 , a number for which a lesser degree of accuracy is claimed than for the 
others given in the paper. 

The method adopted was that of Sorensen (Analyst, 1909,34, 498), in which 
comparison is made with a series of standard solutions, using an appropriate indicator. 
For the narrow range of concentrations covered by this inquiry, only two of 
Sdrenses’s fundamental standards are needed—namely, ^ hydrochloric acid and a 
borate solution made by dissolving 0*2 gram-molecules (12'404 gnus.) of boric acid in 
100 c.c. of f sodium hydroxide, free from carbonate, and diluting to 1,000 c.c. with 
boiled water. These two solutions are then mixed in varying proportions, to obtain a 
series of substandards. A mixture of 5*25 c.c. of the borate solution with 4*75 c.c, 
of the hydrochloric acid corresponds to a hydrion concentration of 10- 7 ' 62 whilst 
8 e.e. of borate and 2 c.e. of acid correspond to ICM* 1 . The paper includes a table 
showing the hydrion concentrations corresponding to many intermediate mixtures, 
together with the corrections to be applied for the influence on the indicator of the 
high saline concentration of sea water. For hydrion concentrations from ID- 8 *® 1 to 
l#-3*s» phenolphihaleln is used as indicator; for higher concentrations up to 10~ 7 *®, 
a-naphtholphthalein is preferred, and is, indeed, necessary, when the concentration 
exceeds 10 r “ MB , since water less alkaline than this is without influence on phenol- 


phthalefn. 

As a general rule the hydrion concentration increases with the depth from winch 
the sea is sampled. A series of samples taken at one spot in the Atlantic showed | 
concentrations varying from IQ- 8 * 22 at the surface to IQ- 7 * 96 at 750 and 1,000fathom^*1 
and samples collected similarly in other seas yielded very similar results. j|J, 


Estimation of Zine in Ferruginous Minerals. 
Ghvm. de Belg 1912, 26, 355-381.)—The method general^ 
ores in industrial laboratories is that of Schafeex.MfW# 


mm 
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nitrie acid and hydrochloric acid, the metals of the copper and arsenic group are re¬ 
moved fey sulphuretted hydrogen, the filtrate is collected in a 500 e*e. flask, the excess 
of sulphuretted hydrogen is removed fey boiling, and the iron is oxidised by nitric acid. 
On cooling, 100 c.c. of ammonia (sp. gr. 092) are added, and 5 ae. of hydrogen peroxide 
if manganese be present. The whole is shaken and allowed to settle until the next 
day, when it is filtered. Meanwhile a control solution is prepared containing 
approximately the same amount of pure zinc, the same amount of acid and ammonia, 
as the solution to be analysed. The titration of the two liquids with sodium sulphide 
is then conducted simultaneously, until a drop of each produces the same effeet upon 
a strip of lead piper. The principal source of error in this procedure is caused by 
the co-precipitation of an appreciable amount of zinc with the ferric hydroxide, in 
spite of the large excess of ammonia employed. The amount of the error increases 
with the amounts of the two metals present. Various means have been recommended 
to avoid this error, and the author finds that the simplest consists in adding a com¬ 
paratively large excess of ammonium chloride before precipitating the iron, a similar 
quantity of the salt being also added to the control solution* The actual quantity of 
ammonium chloride necessary has not yet been worked out for minerals containing 
various proportions of zinc and iron. The extent to which the error is eliminated 
under given conditions increases with the quantity oI ammonium salt added. Thus, 
with a solution corresponding to 2*5 grins, of a mineral containing 40 per cent, of 
zinc and 20 per cent, of iron in 250 e.a, an addition of 35 to 40 grms. of ammonium 
chloride, before precipitating with ammonia and diluting to 509 e.e., gave the 
theoretical result in the titration for zinc. The addition of more than 40 grms. 
would begin to interfere with the sharpness of the mid-point of the titration. 

J. F. B. 

APPARATUS, ETC. 

Porcelain Bunsen Burners. E. Beckmann. (Zdi. <mgm Ghem ., 1912, 25, 
1515-1518.)—Various forms of Bnnsen burners with porcelain tubes are described and 
recommended for use in spectroscopic work. They may be obtained from Altmann, 
Lmsenstrasse, 47, Berlin. Q. A. 

Apparatus for the Detection of Carbon Monoxide. ML A, 6uaseo. 
{CompL rmcL, 1912,155, 282.)—Two bulbs, one of which is .fiatililsedi are carried 
at the extremities of a vertical U-tube, and are enclosed 'm a gas-tight m 

which the gas to be examined is admitted through a porous septum. The porifeji ; 4$ 1 
the U-tobe outside the envelope contains a coloured liquid, and is so arranged that 
very small differences of level, produced by differences in temperature of the bulbs 
due to occlusion of inflammable gases by the platinum, are readily observed. With 
the apparatus used, the difference in the levels in the two limbs produced by 
1 volume of carbon monoxide per 1,000 was 13 mm., and by 2 in 1,000, 26 mm. 
The smallest quantity giving a distinct indication was 1 in 10,000. If mercury is 
substituted for the coloured liquid, the apparatus can readily be arranged to close a 
circuit, and thus release an alarm signal. O. E. M. 
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Extraction Apparatus. H. J. Cary-CuiT. 

[I. Ind, and Eng . Chem 1912, 4, 535-536.)—The 
apparatus described is for the determination of 
fche constituents of rubber insolation material on 
wire or cord, and consists of a conical flask 6 inches 
high, fitted with a metallic spiral tube condenser, 
passing through a metal plate which forms the 
ooyer of the flask. The sample is placed in the 
suspended Gooch crucible, at the base of which 
is a disc of filter-paper. The whole is placed on 
a hot plate or other convenient heater, and works 
without need of attention, the solvent condensing 
at the base of the coil and dripping directly into 
the crucible. The increase in the weight of the 
conical flask is the weight of matter extracted. 

H. F. E. EL 

Use of the Zeiss Interferometer in the 
Technical Analysis of Fine Gases. 0. Mohr. 

{ZeiiscK angew . Chem., 1912, 25, 1313-1317.)—Haber and Lowe (Zeiisch. angmv . 
Ghtm., 1910, 23, 1393) have described a new interferometer by means of which 
Bayleigh’s principle may be applied to problems of technical gas analysis. They 
confined themselves, however, to relatively simple problems, each as the deter¬ 
mination of methane in mine air and the examination of technical hydrogen. The 
analysis of fine gases is complicated by the fact that they are not a mere mixture of 
carbon dioxide with air, nor are they air in which so much oxygen has been replaced 
by an equivalent amount of carbon dioxide. The sum of the percentages of oxygen 
and carbon dioxide is always less than the percentage of oxygen in normal air, mainly 
cm account of the hydrogen in the fuel, and there is always the possibility that 
carbon monoxide may be present. The authors show, however, that the new method 
of analysis may be extended to flue gases. After being dried by means of sulphuric 
add, the gas is passed through the interferometer chamber and a reading taken. It 
is then passed through a soda-lime tube to deprive it of carbon dioxide, and again 
through the interferometer, and another reading, which will he lower than the first, 
is taken. The difference between these first two readings is the measure of the 
carbon dioxide. With the Zeiss instrument used by the authors a difference of 
001 scale division corresponds to 0186 per cent, carbon dioxide. In the absence' of 
carbon monoxide, the second reading also gives the relative proportions of oxygen 
and nitrogen, which are read off by reference to a straight line ourws 
from readings obtained with mixtures of oxygen and hydrogen in known 
From these values for oxygen and nitrogen, which together total 
percentage of oxygen and nitrogen in the original gas is calsulafe 
the percentage of carbon dioxide found. If the 
the percentage of carbon dioxide is notably lee 
carbon monoxide is nearly certain. The authors 
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facilitate the calculations. The final table is for determining whether carbon 
monoxide is present or not, and it gives the totals to which the percentages of 
carbon dioxide and oxygen should sum for four grades of fuel (from coke to brown coal), 
and with varying excesses of air above that necessary for combustion, G. C. J. 

Determination of Melting-Points with the Aid of the Microscope* 
X* P. Cram. (/- Amer. Chem . Soc., 1912, 34, 954-956.)—In toxicological investiga¬ 
tions the m.pt. of a substance too small in amount to be introduced into a capillary 
tube may be determined within a few degrees by the use of a compound microscope 
fitted with a §-inch objective and magnifying 100 diameters. The diaphragm is 
removed, and beneath the table is damped a section of brass tube, 3*1 cm. in diameter 
and 2-4 cm. long, fitted with glass windows at the end, and wound with a heating 
coil of “ nichreme ” wire through which is passed an electric current. The heating 
wire is impregnated with Bakelite varnish No. 2L Four yards of asbestos-covered 
*020 niehrome wire are wound on, and the outside wrapped with four layers of 
asbestos paper. Squares of asbestos board with a hole in the centre are used above 
and below the tube to prevent loss of heat. The thermometer is introduced through 
a side-tube, the centre of which is 8 mm. above the bottom of the main tube, and the 
bulb is entirely within the eentre of the coil, the stem extending horizontally to one 
side. Above the bulb of the thermometer is a wire bridge, upon which the micro¬ 
scope-slide which is to hold the substance is placed. Bound cover-glasses 2 cm. in 
diameter are best adapted to hold the material to be tested. The temperature of the 
thermometer is not exactly that of the substance on the slide, but the true m.pt. 
can be found by noting the thermometer reading with substances of known m.pts. 
A current of 0*6 ampere gave a reading of 64° C., while a temperature of 200° C. 
was obtained with a current of 1*25 amperes. EL F. £L EL 

Mew Sublimation Apparatus and its Applieation in Food Analysts* 
JL Philip p*^ {Mitt. Lebensmitteluntermch . u. Hyg. f 1912, 3, 41-53; through Chem. 
2entoaiblt 1912, II,, 82.)—The apparatus consists of a metal capsule of 7 cm. 
diameter, serving as a condenser, inverted with its lower edge resting on the convex 
surface of a watch-glass of 11 cm. diameter, with the interposition of a soft rubber 
ring about 12 mm. wide and 6 to 7 mm. thick, and held in position by three spiral 
spring dips. Through the top of the capsule pass two tubes of 8 mm. diameter, 
serving for the circulation of the cooling-water. The watch-glass is placed with its 
concave side on a fiat glass dish with a ground edge, having a height of 3 cm. and 
a diameter slightly smaller, or at any rate not larger, than that of the capsule. The 
arrangement rests on a tripod with a double wire gauze. The apparatus is intended 
for quantitative sublimations, and is applicable for the estimation of salicylic and 
benzoic acids in foods. Tests made with various sublimable substances showed a 
yield generally of over 95 par eent. The greatest loss was experienced with vanillin 
—viz*, 5*5 per cent* After each estimation the previously tared watch-glass is wiped 
on its under side, and the sublimate is dried in the desiccator for half an hour before 
weighing. In the estimation of salicylic acid in milk an error of about 33 per 
cent, was found, owing to the fact that some of the salicylic acid was carried down 
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in the precipitation of the milk with copper sulphate and sodium hydroxide; 
in the estimation of benzoic acid in milk the yield ranged from 84*31 to 


96*41 per cent. In fruit preserves and fruit 
juices the estimation of salicylic acid by sub¬ 
limation of the ethereal extract gave results 
agreeing well with the bromine titration 
method. For the estimation of salicylic acid 
in a coffee substitute preparation, 10 grms. 
were freed from fat by petroleum spirit, treated 
with 10 o.c. of ammonia, extracted with 
chloroform, and the chloroform extract was 
submitted to sublimation. The results were in 
good concordance with the estimation by the 
Trillich-Gdckel method. J. F. B< 

Beckmann Thermometer with a Modi¬ 
fied Arrangement for setting: the Mercury 
Thread. A. Kuhn. (Chenu 1912, 36, 
843.)—The construction of the thermometer is 
shown in the illustrations. The excess of 
mercury is brought into the two side limbs 
tby simply inclining the thermometer, and the' 
capillary may be filled by a reverse movement, 
4he lower reservoir of the instrument being at 
the same time warmed until the mercury thread 
reached the elongated point a of the capillary 
{Fig. 3). The opening at the point a is of such 
size that each drop of mercury Sowing from 
ft measures 1° C. on the scale. It is not necessary 
to tap the thermometer during these operations. 




Pig. §, 



W. P. 8. Fia i. 


Pig, % 


Mew Hand Photometer. W. J. Bibdin. (/. Soc. Ghem. Ind.* 19t%> 31, 
624-625.)—The present instrument is a development of the author’s radial photometer 
described in 1884. It is a portable instrument, weighing 6 pounds, and measuring 
17 x 5 x 5 inches, and may be used for comparison of lights in rooms, streets, eta 
The instrument is designed to embrace three conditions : (1) Maximum open scale 
readings; (2) convenience and accuracy in comparing lights of different 
{3) reliability, by reason of the facility with which its indications can be 
The open scale readings are obtained by the employment of an electric 
lamp, the current to which (from a storage cell) is regulated by means of 
giving an unusually lengthy movement of the contact-point, H 
read on a scale graduated in terms of “ foot-candles.” This 
more delicate measurements than by direct readings of 
Atiedin the instrument to check the working of tha 

■ ■ : ••/ | pfl |Sf.'l 










489 


ABSTRACTS OF CHEMICAL PAPERS 


of lights of different colours is secured by means of the author's improved form ol 
Lesson's star-disc. Readings of this instrument compared simultaneously with those 
of a standard photometer show it to give accurate results, the figures differing by 
-f-0-01 to - 004 foot-candles, with an average of -0*01 for twelve readings. 

To ascertain the “ illuminating power” of any radiant, the square of the 
distance in feet from the photometer disc is multiplied by the w foot-candle ” power 
observed. As the instrument indicates up to 12 foot-candles, a light at 25 feet 
distance giving that degree of illumination would have an intensity of 7,500 candles; 
while if the power at the same distance was only 0*001 candle (lowest observable), 
the initial intensity would only be 0*625. The range of the instrument is thus wide 
enough for all ordinary purposes. A. R. T. 

Easily Adjustable Vapour Thermostat. J. Fletcher and D. Tyrer. 
(Proc. Chem. Soc.> 1912, 28, 189-192.)-— The authors describe a vapour-bath which 
can be maintained constant with very little trouble to 0-005° 0., and can be fixed at 
any desired point (say, between 30° C. and 18(P 0.) with the greatest ease. In 
principle it consists of a pure liquid boiling under a constant and adjustable pressure* 



which is controlled and maintained constant by an efficient manost&t. Practically 
any liquid of suitable boiling-point may be used. The boiling liquid is contained in 
the flask A (see diagram). The vapour passes into the compartment B > which may 
be of any particular form suitable; B also contains a thermometer, as shown. The 
vapour is then condensed in O, and returns as liquid to the boiling flask A. The end 
of the condenser O is connected, as shown, with an air reservoir, D, of about 10 to 
20 likes capacity (the larger the sise of this reservoir the greater is the efficiency 
of the apparatus), and then to the manootat K The manost&t, being the most, 
important part of the apparatus, is described at some length, and for the sake o£ 
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h as been drawn In the diagram on a rather large scale. The tribe F is 
attached to an efficient water-pomp. The degree of exhaustion is first roughly 
adjusted by allowing air to enter by the side-tube and pinch-cock The mercury 
rices Into the bulb JET cot of the reservoir 1 until the level reaches the end of the 
tojbe J, when it stops and remains constant. If it passes this point, it closes off the 
rest of the apparatus from the pomp; and as air is entering through the side-tobe G t 
the pressure increases, and the level of the mercury in the maaostat falls again. As 
soon as the end of the tube / becomes uncovered, the pump again comes into play, 
and rapidly reduces the pressure, causing the mercury level to rise again. When 
equilibrium is reached, the level of the mercury remains constant, and a continual 
current of air and mercury passes up the tube J into the compartment Z, from 
whence the mercury falls back into the bulb 3 by the tube L, and the air passes off 
through the pump. It will Be clear that the difference in the levels oi the mercury 
in H and I represents the pressure in the apparatus, and the adjustment of this 
pressure m merely made by altering the height oi the reservoir. 

For the proper working oi the maaostat it is necessary to have a large air- 
supply to .draw from, otherwise the mercury level in 3 rises and falls imgularly. 
This is the purpose of the air reservoir 2>. Although the level of the mercury in 3 
may fluctuate slightly, the pressure recorded by the manometer M remains perfectly 
constant. In order to raise the temperature in B, the mercury reservoir I is raised, 
and to lower the temperature it is merely necessary to lower I. 

- For the efficient working of the apparatus the author insists that attention should 
be paid to the following details: The reservoir should be shallow, so that if the vessel 
JT partly fills wi& mercury, as sometimes happens, the difference in the mercury 
levels in H and I is not appreciably altered. The end of the tube J should be a 
narrow sift not wider than 0*5 mm., and bent horizontally. Tim width of this slit 
insures that the greatest possible variation in the pressure is 0*5 mm., although the 
actual vacation, need not exceed OI mm. In order to accelerate the initial exhausr 

• tion pi the apparatus, the tap T is provided as a bypass, which at all other times 
must be closed. The connecting tubes should be of wide bore, so that the pressure 
at all parts of the apparatus is absolutely the same. The boiling liquid used must 
be pure, and must boil quietly without bumping. It is found that humping is 
prevented, however low the pressure, by placing in the fl ask A a layer of mercury as 
indicated. It is better to boil the liquid over a small fret? fame shielded from 
draughts* If the efficiency of the water-pump varies considerably, and if it ih deshred 

* ta/havea very constant temperature* it ft better to use two manost&ts connected 


Vtcgetber with an sir reservoir aft inlet tube between them. Tbetemperatoe 
can, however, jbe maintained constant to about 001° G. with one manostat. ■: 

If rubber stoppers spa used, an alcohol should fte employed as the Mlftg liquid, 
b# with ground-glass , ocmnections lubricated wfth glyeerohdexfeose msb^ur^aay; 
liquid can be.usei temperature® ranging.ftop$H° £MN 
mended methyl alcohol, bow iff 3 ' to 70? C?* ethyl sdcpl^ cr 
oriylaae. ... • a *> ui< G 
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stent to 0*001° 0. Par longer periods the variation is greater; hat so long as the 
a t mosphe ric pressare remains unchanged, the temperature remains constant to 
about (H305 o CL 

It is claimed that this form of thermostat has many advantages over the 
usual large water-bath. It is more quietly adjustable, and need not be left going for 
long periods of time, as it is only a matter of a few minutes to start it again. 


4* ^ ^ ^ ^ 


GOVERNMENT REPORTS. 

Regulations under the Public Health (Regulations as to Food) Act, 
1907 . —Sis,—I am directed by the Local Government Board to advert to the Public 
Health (Regulations as to Food} Aet, 1907 (7 Edw. VII., c. 32), under which fee Board 
are empowered to make regulations authorising measures to be taken lor the preven¬ 
tion of danger arising to public health from the importation, preparation, storage, and 
distribution of articles of food or drink (other than drugs or water) intended for sale 
for human consumption. In connection with the powers thus conferred the Board 
have for some rime had under consideration and inquiry the danger to health which 
may be entailed by the addition of preservatives and other foreign substances to milk 
and eraazn and fee importance of controlling such additions, and they have now 
made Regulations under that Act entitled “ The Public Health (Milk and Cream) 
Regulations, 1912.’* Copies of an Order containing these Regulations are enclosed. 

In making these Regulations due regard has been had to representations which 
fee Board have received from local authorities under the Sale of Food mid Drugs 
Acts, from representatives of the trades affected and from others concerned. 

The Regulations are designed to secure that no preservatives shall be added to 
milk, or to cream containing less than 35 per cent, by weight of milk fat, at any 
stage from fee place of production to that of delivery to the purchaser. In the case 
of cream containing over 35 per cent of milk fat, the addition of boric acid, borax, or 
a mixture of these preservative substances, or of hydrogen peroxide, is not prohibited 
by fee Regulations, but is subject to a system of declaration which is required to be 
followed by all persons dealing with such cream for the purpose of sale for human 
consumption. By this system (Part II. of the Regulations) it is intended that 
preserved cream as an article of commerce shall in all stages be differentiated from 
cream to which no preservative has been added. Further, Article IV. (a) prohibits 
fee addition of any thickening substance to cream or preserved cream. 

It will be seen that except as regards Part HI. the duty of administering fee 
Regulations has been placed upon those authorities in England and Wales who are 
Local Authorities under fee Sale of Food and Drugs Acts. 

Existing arrangements for the collection and examination of milk samples under 
fee Sale of Food and Drugs Acts can readily be extended so as to enable fee Council 
to receive such reports from fee public analyst as are requisite* Arrangements will 
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be required lor tibia periodical examination of samples of cream for the purpose of 
ascertaining whether the requirements of the Order are being duly complied with. 

In the case of any contravention of the Regulations, steps should be taken to 
ascertain the circumstances in which the default has arisen, with a view to any 
necessary action. Article VI, requires that before the Local Authority institute 
proceedings against any person for contravention of any of the Regulations in Part II. 
of the Order, the Local Authority shall afford him an opportunity of furn is hi n g an 
explanation, and shall consider such explanation and all the circumstances of the 
case. It should be observed that the proceedings here in question are those authorised 
by the Public Health (Regulations as to Food) Act, 1907, and the enactments referred 
to in the Notice at the foot of the Order. 

It will be desirable that the Medieal Officer of Health should be instructed to 
exercise general supervision over the action taken in pursuance of these Regulations, 
and that the officer of the Council who directs sampling under the Sale of Food and 
Drugs Acts, should be instructed to confer with the Medical Officer of Health and 
with the Public Analyst as to the details of procedure necessary to secure the 
observance of the Regulations in the area over which the Council has supervision. 

The Regulations will as regards their main provisions take elect on and after 
October 1 next, and as regards Article V. (1) on January 1,1913. The Board are 
anxious to secure uniformity in the administration of the Regulations, and will be 
glad to have their attention drawn to any cases of difficulty which may hereafter 
arise. 

Copies of the Regulations and of this Circular are enclosed for transmission to 
the Medical Officer of Health and Public Analyst. 

The Regulations and this Circular will be placed on sale, so that copies may shortly 
be obtained, either directly or through any bookseEer, from M essrs. Wyman and Sons, 
limited. Fetter Lane, London, E.G. 

I am, Sir, 

Your obedient Servant, 

. IL C. Munbo, Secretary. 


Thb Town Clebk or The Clbsk to thb County Council. 

The draft of the Regulations was published in the Analyst, 1912,109-115. In 
the final form the following alterations have beep made: 

Page 110 (March issue of the Analyst), line 7 from bottom, for “ 40 ” mi 
* 35 * 

Page 110, line 4 from bottom; delete “in amount not exceeding 0-1 per cent, by 
weight.” 

Page 111, line 13, for “ June * read “ October. 

Page 111, Hues 22 and 24,/or “ 40” read “35 

Page 111, line 27, delete “in amount not 

Page 111, delete last 8 lines of page, and * 

Article V.—(1) Every seller bf preserved 
price list, or trade list which m uaed in 
lor human consumption, describe that 
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dbeumaut shall any words be ooofcamed which might imply that the preserved cream 
is cream to which a preservative substance has not been added. 

Page 112, Hoe IB from bottom, alter “ Act” insert/* (as amended fey subsequent 
legislation}.” ' _ v '' ' iiJ " 

Page 112, line 7 from bottom, after M officer ” insert ** or to any c^cer of the 
Local Government Board." 

Page 113, lines 1 and 3,/or “ 40” read ‘*35* * 

Page 113, line 6, delete “ iti amount not exceeding 0*1 per cent, by weight” 

Page 114, line 20, delete Labels L and II. and what fellows to line 5 tom%o^cmi 
and substitute: ) 

Label L * Lab$l IL ; f ? , ;•: 


PRESERVED CREAM 

■ 

: ( ^ 2 ' : i 

CONTAINING 


PRESERVED CREAM 

BORIC ACID 


, " r ’ t . „ * 

' NOT EXCEEDING 

■ 

(PEROXIDE). 

PER CENT. 

■ 



The size of the declaratory label shall be determined as follows : 


Capacity of Receptacle. 

i 

Size of Lab«l. . | 

. Not exceeding I pint ... ... ... ... 

Exceeding 1 pint ... 

Inches. Inches, 

f by If 

3 by 5 


Circular to Local Authorities in England and Wales for the Purposes 
of the Sale of Food and Drugs Acts, 1875 to 1907.—Sm,—I am directed by 
the Board of Agriculture and Fisheries to enclose herewith a copy of the Bale of 

Sbcee Begnlations amend the Sale of MSfe Regulations, 1901, ip so far as they 
relate* to afcimra ed or separated milk, and replace the limit of 9 per. cent, of total 
milL-solids on which, under Article 3 6f those Regulations, a presumption that the 
m|Ii; is not genuine ip based, by a limit of 8*7 per cent, of milk-solids other than 

&m*k* /"■' —. - * : . 

Representations have been received from time to time from Local Authorities 
of districts where there is a trade in skimmed and separated milk that considerable 
practical difficulties arise in instituting proceedings in eases in which water has 
been added to skimn^'mlO;, bnt,owing to the fact that the milk has been im¬ 
perfectly skimmed, the total solids have not fallen below 9 per eeph Thus a sample 
containing 1*5 per cehi of fat and 7-5 par cent .of milk-solid^ other than milk-fat 
would probably contain over 12 per cent, of added water, but the total solids are up 
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to the limit of 9 per cent* The present Regulations are intended to obviate these 
difficulties and to facilitate the prevention of the adulteration of shimmed milk 
with water. 

The fixing of the percentage at 8*7 may result in some hardship in cases 
where the milk is imperfectly skimmed. Thus, if milk containing 3 per cent, of 
milk-fat and 8*5 per cent, of milk-solids other than milk-fat is imperfectly skimmed, 
so that 1-5 per cent, of milk-fat remains, the proportion of milk-solids other than 
milk-fat will rise only to 8*63 per cent., and the Board would suggest that this 
point should be taken into account by your Local Authority in considering the 
question whether they should institute proceedings on the presumption of adultera¬ 
tion based on the Regulations in cases where the deficiency of milk-solids other 
than milk-fat is slight and the skimmed milk contains a considerable proportion 
of milk-fat. 

I am to enclose duplicate copies of this Circular and of the Regulations for 
transmission to the Public Analyst, and to say that the Board will be glad to supply 
further copies of the Circular for distribution amongst the members of your Local 
Authority and the officers concerned in the administration of the Acts on being 
informed of the number you require. 

I am, Sir, 

Your obedient Servant, 

T. EL Elliott, Secretary . 

The Clerk to the Local Authority. 

Board or Agriculture and Fisheries, 

Auffuat 20 . 1912 . 


Statutory Rules and Orders, 1912, No. 687: Adulteration (Sale of Food 
and Drugs Acts)—The Sale of Milk Regulations, 1912. (Dated June 29, 
1912.)—The Board of Agriculture and Fisheries, in exercise of the powers conferred 
on them by Section 4 of the Sale of Food and Brags Act, 1899, do hereby make the 
following Regulations: 

Shimmed or Separated Milk —(1) Where a sample of skimmed or separated milk 
(not being condensed milk) contains less than 8*7 per cent, of milk-solids other than 
milk-fat, it shall be presumed for the purposes of the Sale of Food and Brags Acts, 
1875 to 1907, until the contrary is proved, that the milk is not genuine, by reason 
of either the addition thereto of water or the abstraction therefrom of milk-solids 
other than milk-fat. 

j Revocation of Existing Begidation. —(2) Regulation 3 of the Sale of Milk Regula¬ 
tions, 1901, is hereby revoked, but not so as to affect the validity of any certificate 
of analysis given before the commencement of these Regulations or any legal 
proceedings in respect of any sample to which any such certificate relates. 

Commencement- —(3) These Regulations shall come into operation on the First day 
of September, One thousand nine hundred and twelve. 

Extent- —(4) These Regulations shall extend to England and WaJasu 

Short Title.—These Regulations may be cited as the Sale of WSk Regula¬ 


tions, 1912. 


/ 





436 


REVIEWS 


I n witness whereof the Board of Agriculture and Fisheries have hereunto set 
their official seal this twenty-ninth day of June, One thousand nine hundred and 
twelve. 

(L.R) T. H. SmiOTT, Secretary. 

& 

REVIEWS. 

Pbincipes Th&>biqubs bt Pratiques d’Abauysb Minerals. G. Ghbsneau. 

Oh. B4ranger, Paris. 1912. Price 25 franco. 

The author describes this book as a guide for engineers to the analysis of 
industrial minerals, but it is more truly a comprehensive treatise on inorganic 
analysis; and though written from the standpoint of the works manager or the 
mining engineer, it will be of considerable value to the professional chemist. 

The first part, which deals with theoretical principles and general methods of 
analysis, is exceptionally good. It sets forth the rationale of analytical manipulation 
with a completeness and lucidity all too rare in professedly “ practical ” handbooks. 
The theory of washing precipitates is fully discussed, mid the relation of solubility to 
size of particles is considered, and the reason why digestion usually diminishes the 
fineness of a precipitate is indicated. Gelatinous precipitates and the precautions 
necessary in dealing with them receive full consideration. The equilibrium con¬ 
ditions of the reactions suitable for analytical purposes are discussed with a view to 
the elucidation of the two fundamental problems—to produce a precipitate as little 
soluble as possible, and to dissolve insoluble bodies* 

Qualitative analysis is next considered; general methods and a complete scheme 
for the detection of metals are given. 

The first part doses with an excellent chapter on the general processes of 
quantitative analysis. The degree of accuracy attainable in volumetric processes is 
discussed, and emphasis is laid upon the advantages of the comparative method, in 
which a standard ” is treated in exactly the same way as the sample 

In the second part the elements are studied separately. The principal sources 
and uses are first given for each element and its industrially valuable compounds * 
then its distinguishing characteristics and the analytical properties made use of for 
its detection and estimation are described. This is followed by an account of selected 
methods for the separation and estimation of the element in question, and the 
application of these methods to minerals and manufactured products. 

On the whole, the methods chosen are authoritative and reliable, though s©me 
are rather unfamiliar to English practice. All are very carefully described, with due 
attention to such points as concentration of solutions, temperature, strength of add, 
etc. Following the treatment of hydrogen, the general question of acidity is dealt* 
with and the theory of indicators outlined. A section is also devoted to water 
analysis. Phosphorus and phosphoric acid are well treated. Under * Arsenic ” the 
method of Fresenius and Babo is given. This allows of the detection of one- 
thousandth of a milligram of arsenious acid, and its differentiation from antimony. 
The consideration of carbon is followed by methods for the estimation of common. 
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hydrocarbons, elementary organic analysis, and the analysis of fuels. The chapter 
on the iron group opens with a dear discussion of the conditions necessary for the 
separation of the metals as sulphides and acetates. Somewhat surprising is the 
absence of any mention of the bichromate method for iron estimation. 

The analysis of iron and steel is treated in considerable detail Besides the 
usual dry and wet combustion methods for carbon, a volumetric method is described. 
The apparatus appears to be rather complicated, and, as only one determination can 
be made in two hours, its advantages are not very obvious. The Eggerts colour 
method is reviewed, with due warning as to its limitations. For sulphur, the only 
oxidation process described is the “Arnold” method, in which aqua regia is used 
together with* bromine and potassium chlorate, and the precipitation with barium 
chloride is made in the cold. The molybdate method described for phosphorus, 
involving two precipitations of the phosphomolybdate, is decidedly tedious and 
complicated. No magnesia method is given. Several colour methods for manganese 
are described, including the persulphate process, which is certainly the simplest and 
most expeditious In dealing with the <£ rare” elements, a preliminary treatment by 
the ether method of Bothe is recommended. This accomplishes a nearly complete 
separation of the iron from all the other elements except molybdenum; The estima¬ 
tion of nickel by means of dimethylglyoxime is described, but the cyanide titration in 
presence of ammonium citrate is not mentioned. 

The metals of the copper and tin groups are well treated, and methods for the 
analysis of their alloys are given. 

like most French publications, the book lacks an index, but there is an 
alphabetical list of minerals of which the analysis is given. 

The printing is good, and the diagrams are clear and well chosen. 

F. W, Habbobb. 

The Analyst’s Labgrai?oby Companion. Fourth Edition. By Abfbbb E. Johhson, 
B.Se. (Bond.), F.I.G., A.R.G.ScX 1912. London : J. and A. Churchill. 
Pp. ix 164. Interleaved with blank pages. 

As a small work of reference for chemical and physical data, this edition of 
Mr. Johnson’s book deserves commendation* The numerous tables have been 
revised where necessary, and some further tables have been added, the International 
Atomic Weights for 1912 being adopted. Considering, however, that refractometrie 
methods of analysis are being employed to an increasing extent, it is rather surprising 
that space has not been found lor tables showing the relation between refractive 
index and percentage content of solutions of various substances. 

The notes on analysis have also been revised and amplified, some very uaafel 
additions being the standards for sewage effluents recommended by the 
C ommissi on on Sewage Disposal (Fifth Report, issued in 1908), and the 
provisions of the Draft of “ The Public Health (Milk and 
issued by the Local Government Board. In the section dealing 
reducing power of the carbohydrates, a method for the 
reducing sugars is described, but no mention is made of 
so generally used. 
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Considerable space is devoted to chemical calculations. At p. 36, Mr. Johnson 
justly condemns the calculation of analytical results to an unwarrantable number of 
decimal places, but falls into the same error himself at p. 107, “where the percentages 
of dextrose and maltose in a commercial *' glucose " are given to the second decimal 
place. 

On the whole, however, the revision bias been done very carefully/the errors 
observed are few, and for the most part trivial, and the new material has been 
judiciously selected. The book is of a convenient size, and should prove very 
useful in the laboratory. ' * Lewis Evnon. 


' & & & ’* * 

INSTITDTE OF CHEMISTRY. 

PASS LIST: JULY EXAMINATIONS, 191& * 

Of thirty-five candidates who presented themselves fear fee Intermediate Examina¬ 
tion, eighteen passed: 0. A. Adams, B.Sc. {Lend.), Miss D. J. Bartlett, L. O. Brekke, 
B.Se. (Leeds), H. B. Brown, F. 6. Conyers, E. L. Goddard, B.Sa (Lond.) } J. RGray, 
F. A. Hatch, M. Howie, D. W. Keot-Jones, E. Marsdee, Miss E. <3L Mocatta, B.Sc. 
(Lend.), B. A. Bayner, B.Sc. (Lend.), W. S. Bitchie, B.Sc. (Lend.)* W. G. Saunders, 
B. B Sharp, B.Sc. (Aberdeen), T. F. Smeaton, and W. A. Storey. Of thirty-seven 
candidates who presented themselves for the Final Examination, twenty-eight passed. 
In the branch erf Mineral Chemistry: C. R Chown, A.RCLS. (LoncL), B.So. (Lend.), 
H* Gilmour, W. P. Harmsworih, J, G. Ring, H, Knight, P. G. Knapman, B.Se. 
(Land.), and R H. Truelove, B.Sc. (Lond.), A.RC.S. (LonA). In the branch of 
Metallurgical Chemistry: E. O. Jones, B.Sc. (LonA), AJELC.S. (Lond.), W. A. C. 
Newman, B.Sc. (Loud.), A.RC.S, (Lond.), and E. W. Yeoman, ih Sc.’(LonA), 
A.B.C.S. (Lond.). In fee branch of Physical Chemistry: J. I. Crabtree, B.Sc. (Viet.), 
and Miss A. M. Finney, B.Sc. (Birm.). In fee branch of Organic Chemistry: 
J. L. SL Allan, J. Crawford, G. J. Easfeura, J. H. Naylor, M.8c. (Mane.), F. G. 
Bawling, M.Sc. (Leeds), S. Bobertson, A. Wilson, T. A. Wilson, and T. Wright. In 
In fee branch of the Chemistry of Food and Drugs, and of Water: S. W. Bunker, 
BJSe. (Lend.), I>. H* B. Cowman, B.Sc. (Lond ), A. Gemmell, B.Sc. (Edin.), 
0. L Hinton, 0. BabladUk, B.Bo. (Leeds), M. J. Robb, B.Sc. (Aberdeen), and 
8. B. TaOastym ' 1 
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THE IODIMETRIC TITRATION OF SULPHITES IN PRESENCE OF ALCOHOL 

AND SUGARS. 

By JULIAN L. BAKER, F.I.C., ahd F. E. DAY, B.Sc., A.I.C. 

In a paper published recently (J. Inst . Brewing , 1911, 17, 465; Analyst, 1911, 
36, 495), dealing with the behaviour of sulphites added to beer for preservative 
purposes, we showed that the bulk of the sulphite combines with various constituents 
of the beer, with the formation of stable, chemically inert bodies. We based this 
conclusion partly on the differences between the results obtained by direct titration 
and by the distillation method. K. Farnsteiner (Zeitsch. Untersuch . Nahr. Genussm., 
1902, 5, 1124) employed a method for estimating sulphites in Iight-ooloured liquids, 
such as lime-juice, which consisted in adding alkali and then add previously to 
titration. We found that under these conditions a higher value for sulphurous acid 
is obtained than by direct titration. 

Among several constituents of beer, whose action on sulphites we tested 
separately, was alcohol, industrial spirit, partially purified by repeated distillation, 
being employed. We have considered it desirable to repeat onr experiments, using 
pure alcohol; and, contrary to our expectations, we have found that the results 
obtained by Farnsteiner’s method were considerably lower than by direct titration. 

Potassium hydrogen sulphite was made up to ^ strength with (a) distilled 
water containing 5 per cent, by volume of pure alcohol, and ( b ) distilled water alone. 
Twenty c.c. portions diluted with water were titrated with T \ iodine under varying 
conditions: 


Time after Preparation 
of Solution 


C c. Iodine used. 


Direct 

Titration. i 

l 

After Acidifying 
aitb HOI. 

i ■ 

Farnsteiaer*s 

Method. 

i 

5 per cent alcohol : 

| hour . 

i 

i 

9-70 

i 

9-2 ! 

8-90 

20 hours. 

9-55 

1 

; 9io 

70 „ . 

9-40 , 

9*0 

8-95 

No alcohol ; 

At once. 

9-80 ! 

9*3 

1 8*80 

70 hours. 

9-40 ! 


| 8-85 
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Though the molts are unaffected by the presence of alcohol, which plainly 
does not combine with the sulphite, yet the difference in the values of the second and 
third columns as compared with the first is marked, and in the opposite sense to that 
anticipated. The purity of the reagents was beyond question, and, if the acid and 
alkali were previously mixed and then added to the sulphite solution, a normal 
titration result was obtained. It seemed probable io f us that the oxygen dissolved in 
the liquid might be the cause of this difference, and the following experiments were 
made to throw some light on the matter: A ^ solution iff potassium hydrogen 
sulphite was titrated with ^ iodine under varying conditions, 70 c.c. of either 
distilled or tap water (both saturated with air, unless otherwise stated) being used to 
dilute the liquid before titration. In the table, the results obtained by diluting with 
distilled wad tap water are recorded in separate columns, and the constituents of the 
mixture titrated are given in the order in which they were added. The total volume 
titrated in most cases was 80 e.c., which contains approximately 0*0007 grm. dissolved 
oxygen: 


C.c. Iodine used. 


Mixture in Titretioa Flask. 

Time between 
Mixing *m& 
Titrating. 

7Cec. 

DMM 

W«£er. 

76c.eu* 

I IV 

i ^ Water. 

I 

5 etc. sulphite+70 c.e. water . ! 

At mice 

5-0 

4*9 

5 c.c. sulphite *4-2 c.e* couceuirated HC1 | 

At once 

7 minutes 

5 « 

4-6 

4-6 

5 c.c. sulphite * 70 e.c. water 5 e.c. 6 per/ 

At once 

43 

4-8 

oeat. NaOH -f* 2 c.c, HC1 \ 

3 minutes 

— 

4-3 

5 ewe. sulphite-f-70 c.c. freshly-boiled water 

1 



aad 5 6.C. 6 per cent. NaOH -i- 2 c-c. HQ 

At once 

4-8 

— 

5 cua. sulphite 4 - 70 c.c. freshly-boiled water 

j 



•4*5 C-C. eoueeutrated HCi .. 

At once 

4-8 

— 

70 c.c. water-4-5 c*c* 6 per cent. NaOH/ 
< 4-3 O.C. HCS 4-6 &jc. sulphite { 

At once 

§■0 

5-0 

7 minutes 

i ■ 

- ■ 

4-7 


II Is evident that in Mala said solutions the sulphite rapidly combines with the 
dissolved oxygen, and il seems likely that the action is hastened fay the act of 
nentralking the added alkali, thus exhibiting the phenomenon el an “induced 
reaction." The amount of oxygen dissolved in the eolation is capable of oxidising 
0$ e.c. of Yf sulphite. It will he rioted that the addition of a considerable quantity 
of hydrochloric acid appreciably lowers the titration value. The experiments plainly 
show the inaccuracy of estimating the amount of sulphurous acid in liquids by 
Farnsteiner’s method. 

Haring traced the source of the discrepancy in the previous results to the disturb¬ 
ing effect of dissolved oxygen, and haring also shown that pure alcohol does not 
combine with sulphites, experiments similar to those described in our previous paper 

* This water bad a distinct alkaline naetien to methyl erangt 
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were carried oat with alcohol derived from various sources. A ^ solution of potassium 
hydrogen sulphite was prepared, containing 6 per cent, of the alcohol under examina¬ 
tion, and titrated with iodine. In the table, the column headed “ real loss ** repre¬ 
sents the difference between the amount of sulphurous acid actually present after 
four weeks, as determined by the distillation method, and that originally present. 
TBe ** apparent loss " is the difference between the amount shown by direct titration 
and that originally present; this value includes the “real loss,” together with the 
amount of sulphite ia stable combination. The difference between the u apparent 
loss " and the “ real loss ** is a measure of the sulphite in combination: 

C.c. ^ Iodine Solution used. j Expressed astc.^. Iodine. 

By K Ser- t ” ti0B ! After 4 Weeks, j A ^ nt ! ^ 


| I 4 ! 23 | 50 I | I 23 | 4 j 4 j 4 

Hour. (Honrs. Hours. Honrs. Direct Disti]Ie<LHours. Weeks.;W«ka Weeks. 

Brib aleohol ... 10-0) 9-90 9 90 9-9 J 9-20 1 9-40 010 0-80 jo-60 0-20 

Alcohol distilled ! 

from old &le . J 9-70 9 95 9 95 9-8 9 35 9-55 0-05 0 65 0-45 0-20 

Methylated spirit ... ; 9-45 9-45 9-25 9-2 9-10 9-60 0-75(0-90 0-40 0-50 

Brandy .10-15 9-90 9 90 9-8 9-70 9-90 '{J^ JJg }o-20 


It would be expected that the u real loss n would be greater where least com¬ 
bination had occurred, but this idea is hardly borne out by the last column. For 
example, the “ real loss 1 * is far less in the oase of brandy than in that of pure alcohol, 
whereas, according to the results, the amount of sulphite in combination is the same. 
As regards odour and flavour of sulphurous acid, the test solutions were arranged as 
above, most odour-—and it is to be supposed least combination—occurring in the 
solution with pure alcohol, and least odour and most combination in the brandy 
solution. This was confirmed by Mowing a litre of air, during a seven and a half 
minutes* period, through 10 e.e. of each. On titration with iodine the following 
figures were obtained: 
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These figures confirm the previous “ real losses/' and from these experiments we 
infer that at least two states of combination exist between sulphites and some con¬ 
stituent of alcohols of commercial origin* One results in either decreased volatility 
of the sulphurous anhydride, or resistance to oxidation by molecular oxygen ; the 
other, more stable, resists even oxidation by iodine. The latter state seems to occur 
but slightly in the case of pure alcohol, or alcohol derived from fermented liquids, 
bat is exhibited in a marked degree even by good quality methylated spirit. 

In our previous paper we showed that there was a considerable amount of com¬ 
bination between maltose and dextrin and sulphites. We have extended these 
observations by including glucose and cane-sugar. A 10 per cent, solution of the 
sugar was mixed with £ potassium hydrogen sulphite and titrated with f$r iodine : 


Sugar. 

C.c. Sugar 
Solution. 

C.e. £ KHSOj. 

Paragon before 
Titration. 

C.c. Iodine. 

Glucose ... 


5-0 

100 

_ j 

19-4 

H 

. . . 

1(H) 

100 

10 minutes 

19-4 

If * * * 

... 

500 

100 

10 minutes 

19-3 

Sucrose ... 


100 

1(H) 

— 

200 



400 

100 

■ —. 

200 

79 

... j 

500 

100 

5 minutes 

200 


The apparent loss of sulphite caused by the addition of glucose is striking, and 
can probably be correlated with its aidehydie constitution, which would explain why 
cane-sugar does not show any such effect. 

The conclusions to he derived from the preceding experiments are, we consider, 
as follows: 

1. That sulphurous acid is readily oxidised by dissolved oxygen in dilute acid 
solution. 

% That this action is greatly facilitated by the occurrence in the solution of a 
reaction between alkali and acid. This obviously affects the results obtained by the 
method of sulphite estimation proposed by Farnsteiner {he. ciL). 

3. That commercial alcohols and alcoholic liquids contain substances capable of 
ccmMning with sulphites. These substances partially prevent the oxidation of 
sulphites by iodine. 

4. That glucose, by virtue of its aidehydie structure, combines to a certain extent 
with sulphites, but cane-sugar does not. 

> 1 ; t; 

Stag Bkxwxby, London. f 
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THE GRAVIMETRIC SEPARATION OF ZINC AND NICKEL* 

B* T. COCKBUBN, F.LC., A. D. GARDINER, ahd J. W. BLACK. 

The unsatisfactory resold obtained by the commoner methods lor the separation of 
Bine and nickel renders the analysis of German silver a matter of some difficulty. 

For the purpose of our inquiry we selected a few of the better-known processes, 
omitting those involving the use of cyanides or fixed organic acids, whilst we directed 
special attention to obtaining zinc sulphide in a form in which it could be filtered—a 
desideratum which is frequently unattainable. 

In order to obtain strictly comparable results, the same standard solutions of 
zinc and nickel and the same graduated glass apparatus were used throughout. 

1. Precipitation of Zinc as Zinc Sulphide from an Acetic Acid Solution. —We 
found considerable difficulty in finding the correct conditions when employing this 
process. In many of our trials, either the precipitation of the zinc or the physical 
condition of the zinc sulphide proved unsatisfactory, but by adhering to the following 
details our best results were obtained: 

To a faintly acid solution of the two metals a solution of sodium carbonate is 
added until a faint turbidity is produced, then 100 e.e. glacial acetic acid, the 
solution thoroughly cooled, and hydrogen sulphide passed into it for one hour at the 
rate of about 2 bubbles per second (c/. Lewis, J. Soc. Chem. Ind., 1909,78, 587}. 

These conditions insure the production of zinc sulphide perfectly white in 
colour, and in a granular form permitting of easy filtration. The precipitated zinc 
sulphide is allowed to stand in the cold for some hours, and the (dear supernatant 
liquid then completely decanted through a hardened Schleicher and Schull No. 5 
paper. The precipitate is washed with sulphuretted hydrogen water containing 2 per 
cent, ammonium acetate. After drying, the precipitate is separated from the paper, 
and ignition started at a low red heat, the temperature being gradually increased 
until a bright red heat is obtained. The duration of the ignition at a gradually rising 
temperature lasted one hour, when the zinc sulphide was entirely converted into zinc 
oxide. 

The precipitates were tested for nickel by the exceedingly delicate reaction 
discovered by TschugaefF {Chem. ZeiL Bep^ 1905,29, 247)—namely, the production of 
a dark scarlet nickel glyoxime when to tire dilute hydrochloric acid solution of the 
precipitates, made slightly ammoniacal, was added an alcoholic solution of dimethyl- 
glyoxime: 

Table I. 


No. of 
Exjwrimeat. 

Wca^tt 

Zlae taken. 

. 

W «f bt 

Kidd ttksn. 

No. of c.c. of 
Glacial 

Ace tie Acid. 

Total 
Volume of 
Solution. 

We^fet 
Ziac found. 

Diffsronea. 

1 

9 

3 

4 

5 

0-1103 

0-2303 

0-3672 

00672 

0-6798 

01934 

01934 

0-1984 

0-1934 

0-1934 

mm 

■ ■ 

Bp; 

■I 

210 

260 

260 

260 • 

<>1106 

!§ 
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53b© results were negative in the instances shown in Table I,, but we found that 
whan using larger quantities of nickel there was a tendency for nickel to appear in 
the mm precipitate, and consequently high results were obtained. 

% Precipitation of Zinc as Zwc Sulphide in Presence of Formic Add {Waring*$ 
Method ).—This process, which we prefer to the acetic add method, wasoparnted : 
described in Low's “ Technical Methods of Ore Analysis/* 5th aC,fi. &94*; |>f f l|1111| 

To the add solution of sine and nickel is added a drop of methyl orange* 
from a pipette a very dilate solution of sodium hydroxide is mm in until the $^§§ 
colour hardy bat permanently changes to a light yellowish tint. Then sufficient 
formic acid (SO per cent* strength) is added drop by drop just to restore the 
permanent pink colour, and $ c*e* is added in addition. The solution is dilated to 
about 250 e*c. (or so that 100 c.c. contains not more than 0*2 grm. of metallic zinc), 
and heated to about 80* C. Sulphuretted hydrogen is then passed through the 
adutioxi under a slight pressure, and when the zinc has been completely precipitated 
the Saak is disconnected, the precipitate allowed to subside, and the clear super- 
aataat liquid passed through a hardened No* 5 filter or ordinary Swedish filter-paper, 
and the precipitate washed with hot water* As in the foregoing process, the zinc 
was weighed as sec oxide: 

Table EL 


Ho, of 
Experiment 

i Weight of 
| Zmt teles. 

Wright of 
Nickel Uken. 

Wright of ! 

Zinc fcraad. 

Difference. 


Gim 

Gnu. 

Gm, 

i 

i 

i 

0-3672 

00704 

0-3684 

+00012 

2 

0*1836 

00704 

0-1844 

+ 00008 

8 

0-1836 

0-1760 

01827 

-00009 

4 

0-0784 

0-1760 

00724 

- 0-0010 

S 

00734 

0-3521 

00730 

-00004 

6 

0-2570 

0-3521 

0-2580 

+ 0-0010 

7 

1 00734 

0-7042 

00769 | 

+ 00035 


The precipitates ware tested for nickel by dimethylgiyoxime. Positive results 
ww» obtained in Nos, 6 and 7, We found this method rapid and easily worked, 
whilst the separation, except in the case of No. 7, which contained a high proportion 
of nickel, was clean and sharp. 

8* Precipitation of Zinc ms Zinc Sulphide from a Solution faintly Acidified with 
Hydrochloric Arid *—The results obtained by this method were unsatisfactory, mid 
after an extended trial it was abandoned. As we anticipated, the main difficulty was 
to determine the quantity of free acid to employ, whilst the constantly increasing 
proportion of highly ionised free acid militates against accurate results being 
obtained* 

4. Zimmermann's Process (Am*. <L Ghem . uni Pharm^ 1879, 199, 3; 1880, 
204, 22S).—More was expected of this method, but notwithstanding the fact that we 
carried out the process exactly as described in Treadwell, v**L iL» p, 127, we were 
unable to obtain concordant results. . • . 
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With a view to estimating the nickel in the filtrates from the above, we reviewed 
the recent work of L. Dede (Analyst, 1911, 36, 598), which promised to obviate the 
error arising from the well-known occlusion of alkali by nickel hydroxide. Dede 
employed potassium persulphate instead of bromine as the oxidising agent, and his 
results indicated an accuracy of ±0*2 id grin, on weighings np to 0*3 grin. 

The results obtained by ns did not conform to this degree of accuracy, notwith¬ 
standing the fact that the amount of alkali required in each test was calculated, and 
great care taken to employ only the smallest possible excess. We found that the 
precipitates and the nickel reduced therefrom invariably contained alkali, the amount 
of occluded matter being approximately proportional to the concentration of the 
nieieL The following results, which are typical of many obtained, plainly indicate 
this: 

Table III. 


No. of Experiment 


Nickel takes. j 

Nickel found. | 

Difference. 

Gnu. ! 

Grm. 

Grm. 

0-0704 

0-0747 

+0-0043 

0-1408 

0-1516 

+0-0108 

0-2464 

0-2598 

| +0-0134 


Separation of Nickel from Zinc .—In close connection with the foregoing work, 
we made an examination of the dimethylglyoxime method of separating nickel from 
xinc as detailed by O. Brunch (Analyst, 1907, 32, 431). To the solution, first 
neutralised with dilute ammonia and rendered faintly acid with dilute hydrochloric 
acid, is added a 1 per cent, alcoholic solution of dimethylglyoxime in amount equiva¬ 
lent to seven times the quantity of nickel present. This was followed by the addition 
of a few c.c. of 10 per cent, sodium acetate solution. The solutions were maintained 
at the boiling-point for half an hour, filtered through a Gooch crucible having an 
asbestos felt, and washed with hot water. The precipitate was weighed as 
after drying at 110° C. 

Table IV. 


No. of 
Experimeat* 

j Weight of 

i Nickel taken. 

Weight of 
fee taken. 

Weight of 
Nickel found. 


Differeaoe. 


j Grm, 

Grm. 

Grm. 


■ Grm. , . 

i 

00704 

. — 

0-0714 


+0-0010, 

2 

j 0-0704 

i 00734 

00709 ! 

i. ■ 

•* 0*0005 

3 

i 00704 

0-3672 

00712 


: *0*006$ 

4 

i 00704 

0-5508 

00724 



5 

! 01408 

-- 

0*1407 j 


- 

6 

!. 0-1408 

0-1468 

-0*140© .iff! 

^ffl 


7 

0-1406 

0-3672 


'i (U 
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The nickel giyoxime forms an extremely bulky precipitate, and we found that 
the concentration of 007 gnn. of nickel per 230 c.e. was as high as desirable. 

The process is applicable to the determination of nickel in the filtrates obtained 
fa® the separation of sine after the removal of the sulphuretted hydrogen, formic 
acid, etc. The results obtained are shown in Table IY. f J ; 

One of ns is making an examination of the dieyan-diamidiiie method for the 
estimation of nickel with special reference to German silver, and will shiftily^ 
his results* 

OoanoftAnos Chxxicajl Dniimmr, 

Gujxx *w„ 


t ^ 4* ^ * 


ABSTRACTS OP PAPERS PUBLISHED IN OTHER JOURNALS. 

ANALYSIS OF FOOD AND DRUGS. 

Estimation of Benzaldehyde in Maraschino Cherries and Liqueur. 
A. G. Woodman and L. Davis. (/. I«d. and Eng. Chem., 191% 4, 588-589.}— 
The following method is recommended for this estimation, which affords a means of 
determining the genuine nature of these products: 100 e«& of the liquor from 
Maraschino cherries, or 50 ac. of the liqueur, are diluted with water to 140 ac., and 
110 ac. distilled over. The amount of alcohol in the distillate is estimated 
approximately from the sp. gr., mid sufficient alcohol or water added to 100 ac. 
of the Squid to make its content of alcohol approximate to 10 per cent, by volume. 
One hundred ac. of the phenylhydrasdne reagent (freshly prepared by thoroughly 
shaking S ca of glacial acetic acid with 40 aa of water and 2 ac. of pure phenyl- 
hjdsmskm, and filtering till clear) is added as soon as possible after the distillate is 
obtained, and the mixture vigorously shaken for ten minutes. The liquid is filtered 
through a teed Gooch crucible, washing the precipitated hydrasone with odd water, 
and finally with 10 ac. of dilute alcohol (10 per cent}. A rotary motion of the 
liquid during filtration prevents loes of hydr&zone, which has a tendency to adhere 
to the codes of the vessel The precipitate is dried in a vacuum desiccator for 
twenty-four hours, or at 70° to 80° CL in a vacuum oven for three hours, keeping 
the precipitate away from strong light. A blank experiment must be made, and 
the weight of precipitate deducted. The weight of hydrasone corrected, multiplied 
by 0*5411, gives the weight of benzaldehyde present The method is applicable to 
the determination of the benzaldehyde in almond extracts, using 10 aa of the 
extract diluted to 100 e.c. with water, mi 15 ac. of the reagent. Control experiments 
with pure benzaldehyde showed the method to give results from 95 to about 98 per 
cent of the theoretical. Commercial samples of Maraschino cherries were found to 
contain from 4 to 36 mgrms. of benzaldehyde per 100 ao, and the liqueurs from 0 to 
41 mgrms. per 100 c.e. Genuine Maraschino appears to baveavery low benzaldehyde 
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content, and Maraschino cherries showing a relatively large amount of the aldehyde 
are in all probability artificially flavoured. A. E. T. 


Estimation of Crude Fibre. E. Gary. (Mitt LebensmitUluntersucb u, Byg. t 
1912,3,99-105 ; through Chem. Zentralbl, 1912, II., 556-557.)—The author has sub¬ 
mitted filter-paper, cocoa, cocoa-shell, and sawdust to Koaig’s process (Unters. landw. 
u. geu>. Wichiiger Stoffe , third edition, p. 249), Parry’s modification (Chemist and 
Druggist, 1911,167) of Henneberg’s process, Filsinger’s process, and to a modification, 
now described, of the Zeisel-Stritar process (Ber. f 1902, 35,1252). The modification 
consists in treating the finely-divided, fat-free substance (1 to 1-5 grm.) with 200 c.e. 
of water and 10 c.e. of concentrated lactic acid, the whole being boiled under a 
reflux condenser for thirty minutes. The function of the lactic acid is to render the 
material more open to the attack of the reagents used subsequently; it also shortens 
the time required for filtration. The insoluble matter is filtered off on an ordinary 
filter-paper, washed, and returned to the flask with 180 c.e. of water and 20 c.e. of 
mine acid, and, after digesting for thirty minutes, is submitted to the process of 
Zeisel and Stritar. 

Edoig’s method, as well as that of Parry, leads to the hydrolysis of from 13 to 
16 per cent, of the cellulose in filter-paper, whereas the method of Zeisel and Stritar 
dees not attack cellulose. Yet the methods of Konig and Parry frequently discover 
mare than 50 per cent, more crude fibre in cocoa or cocoa-shell than is found by the 
author’s modification of Zeisel and Stritar’s method. This is due to the fact that, 
even with very fine division of the sample, the interior portions of the larger particles 
escape the action of the reagents, unless opened to this action in some such way as 
that now suggested. Even when using his lactic add method, the author subjects 
cocoa and cocoa-shell to special methods to secure fine division of the sample. The 
paper includes a description of a small winnowing-machine of simple construction. 
By means of this machine the finer particles of a small sample are driven forward, 
and the heavier residue is repeatedly ground and returned to the machine until all is 
fine enough. 

In view of the small difference in crude fibre content of cocoa mass (5*5 to 8 per 
cent) and cocoa-shell (11 to 18 per cent), the author thinks that an adverse judgment 
on cocoa should never be based on the percentage of crude fibre done. On the other 
hand, he thinks the Swiss Lebensmittelbuch is unduly lenient in fixing 11 per cent 
as the permissible limit of crude fibre in cocoa. Though Eooig’s method may show 
nearly 9 per cent of crude fibre in some genuine samples, the author’s process never 
discovers as much as 8 per cent Filsinger’s method is much too crude to give 


results of any value in examining cocoa for shell 


cl a J. 


Xodifieatien of the Sweeney Method for Crude Fibre. CL 
(/. Ini . and Eng. Oim, 1912, 4, 600-601.)—Sweeney (U.S. B$pLAgti* 
Buti^ No. 137,187) has modified the U.S.A. official method of . fibre 
by dispensing with the filtration of the material after boiling wail ff&H iSfe 
neutralises the whole with 10 per cent caustic soda and thee adds 
9*65 per cent, caustic soda for the faoiL This 
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out, throws demo & certain amount of the material dissolved by the acid, and thereby 
introduces an error, since the precipitate will be weighed as fibre. It is recommended 
that, instead of neutralisation as carried out by Sweeney altar boiling with acid, suffi¬ 
cient boiling caustic soda should be added in one operation to leave 1*25 per cent, 
soda after its addition. Boiling for half an hour follows, and the fibre is filtered on a 
linen filter and washed free of alkali The precipitate is then washed on the filter 
with boiling 1*25 per cent, sulphuric acid, thus dissolving any material precipitated 
by the addition of alkali, and finally washed free of acid with water. The advantage 
of the Sweeney method over the official method—namely, the saving of time and 
trouble due to two filiraiioas—is thus preserved, and the results as recorded show 
that the modification proposed yields results in agreement with the official figures 
within the experimental error, which is not the ease with the Sweeney method. 

H. P. B. H. 


Solubility of Ether in Normal Salt Solution. R. ft Bennett (Pham. /*, 
1012,89,146.)—The author has determined, by the cryoeeoptc method, ih& mMMtj 
of pure and commercial ether in “normal” salt solutions, prepared by disaetra^ 
0*91 gnu. pure sodium chloride in 9909 gram, of distilled water. The freeang-poiat 
of this "normal” solution is -0*56° C. When commercial other: Ja added to the 
salt solution, the froesang-point of the solution is always a little h&a whefe^ 

the same quantity of pure ethyl ether has been added. This is due to the ftiiM 
that alcohol has a smaller molecular weight than ether, and therefore produces a 
greater depression. It is found that there is increased molecular dissociation in 
the salt solution in the presence of ether. 

The solubility results are shown below: 



Pare Ethyl Ether. 


Purified Ethyl Ether Prepared from 
Methylated Spirit. 


Tmpntare. *C. j ^ C e gther C ) Gm& meT j*,. 

aehrvd by 100 Omsk Dissolved by solved by 300 Grms. 

Normal Salt 300 Uc. Normal Normal Salt 
Solution. I Salt Solution. I Solution. 


C\c. Ether (35° C.) 
Dissolved by 100 C.c. 
Normal Salt Solution. 


OP 

13-08 

18-97 

13-46 

18-80 

5" 

1 1115 

15-58 

11-55 i 

16-14 

10° 

9-45 

13-20 

9-87 | 

13-79 

15° 

8-10 

11-31 

8-50 

11-87 

ao° 

6-87 

9-60 

7-38 

10-31 

95" 

5-96 

8-33 

646 

9-09 

30° 

! 5-30 

7-40 

5-83 

8-14 


The amount of ether present in solution at the different temperatures was 
ascertained by reference to a curve of freezing-points plotted out from actual deter¬ 
minations made on solutions containing known quantities of ether. A. B. T. 
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Examination of Methods used in the Analysis of Honey. J. Fiehe and 
Steg-muUep. ( Arbeit . Eai&crl Gesundheikamte , 1912, 40 , 305-356.)—The authors 
give the results of a critical examination and comparison of various methods which 
have been proposed and which are used for the analysis of honey* The results of their 
work may be summarised as follows: The total solids of honey maybe estimated accur¬ 
ately as follows : The honey, or its solution, is mixed with sand and dried at about 
65° C. In a closed vessel from which the air is exhausted, and to which a current of dry 
air is admitted in such quantity that the pressure in the vessel is maintained at about 
80 mm. When the total solids are calculated from the sp. gr. (d) of a 20 per ceuh 

solution of the honey, according to the formula, T, S. = only approximately 

correct results are obtained. Litmus-paper is the best indicator to use in titrating 
the acidity of honey, and, as it is doubtful whether the acidity is due entirely to 
the presence of formic acid, the result should be expressed in c.e. of f alkali 
solution. The estimation of the alkalinity of the ash of honey may be combined 
with a simple acidimetric titration of the phosphates present; the weighed ash 
is heated with 20 e.c. of hydrochloric acid in a covered flask on a water-bath 
for One hour and, after cooling, the solution is titrated with ^ alkali solution 
using methyl orange as indicator. Two c.c. of a neutral 2 per cent calcium 
•chloride solution are now added, together with a few drops of phenolphtbaleln solu¬ 
tion, mid the titration with alkali is continued until a pink coloration is obtained; 
the quantity of alkali used in this second titration is equivalent to the phosphate 
present, each c.c. of solution corresponding with 0-QO35 grm. of P a O s . The 
sugars, according to the author, should be estimated gr&vimetrieajly. As regards 
the tests which have been proposed for the detection of artificial invert sugar, Fiehe's 
reaction (Analyst, 1908, 33, 397) yields the most trustworthy results, especially in 
combination with the test for enzymes (Analyst, 1910, 35, 165); the presence of 
starch syrup may be detected by a test also described by Fiehe (Analyst, 1909,34 
440). Ley's test (Analyst, 1907, 32, 291) was found to be unsuitable for the 
detection of added invert sugar, and the results obtained by Lund's test for protein* 
(precipitation with tannin} did not afford much evidence as to the purity of the 
samples of honey examined. W, P. S. 


Estimation of Led thin in Medicinal Tablets. C. Virchow. (Chem. Zeti^ 
1912, 38, 906-907.)—A modification of a process described previously by the author 
{cf. Analyst, 1911,36,510) is recommended for the estimation of lecithin in tablets, 
in the so-called lecithin-albumin, etc. Two grm s. of the substance are boiled with 
three successive quantities of 25 c.e. of absolute alcohol, the alcoholic extracts are 


filtered and evaporated together with a quantity of alcohol which is used for washing 
the extracted mass and the filter. The residue obtained after the of the 

alcohol is dried completely, and extracted with 20 e.c. of warm anhydrous ethfr, tile- 
ethereal extract being then evaporated, the residue weighed, and tfcp 
contained in it estimated as described ( loc , ciL). ' * 1 t * L * I i fill t f f f 
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Estimation of Wrt In Milk. W. F. Lowe. {Ohm. News, 1912, 106, 61-62.) 

—The dirt which is present in certain samples of milk usually consists o! eow-dnng r 
and several methods for its estimation have been proposed. In experiments carried 
out by the author it was found that when cow-dong is added to milk, then separated 
by sedimentation, collected on a filter, washed, and weighed, the dry residue obtained 
only weighs about one-eighth of the weight of moist cow-dnng added. It was, however* 
ascer tain ed as the result of further experiments that the volume of the sediment (in 
c.c.) was practically equal to the weight of the added cow-dung (in grins.), and the 
author, therefore, employs the following method for the estimation: live hundred 
e.& of thq milk are thoroughly mixed and placed in a cylinder, the lower end of which 
is drawn out and attached by means of a piece of rubber tubing to a small glass 
graduated in 0-01 c.c. The bottom of this tube may be dosed with a rubber etoppei hi] 
After standing for about fifteen hours, the volume of the sediment is noted; Use wsdi-J| 
meat is then removed from the tube and examined microscopically. It wifi usually 
be found to consist of undigested vegetable fibre and tissue stained yellowish with 
bde, and the presence of bile may be proved by moistening the sediment with sugar \ 
solution, drying the mixture, and adding a drop of sulphuric add. A md colour; 
defdope round the particles stained with bile. W. P. S. 

Preparation of Milk Sextans and their Use in the Analysis of Milk, 

B. Pfyi and R. Taman. {Arbeit. Saiserl Gcsundheiteamte, 1912, 40, 245-304.)—A 
Se ram which contains the albumin and globulin of the milk may be obtained by 
ahylring gQ 0 f the Trfcilk with 5 c.c. of carbon tetrachloride for ten minutes, then 
adding 1 ac. of 20 per cent, acetic add, again shaking the mixture, and submitting it 
to centrifugal action. When it is desired to prepare & serum free from coagulable 
proteins, the ™fllr is heated in a flask on a boiling water-bath for twenty minutes, the 
flask bdag provided with a reflux apparatus; 50 c.c. of the heated milk are then 
treated as described above. The serums may be employed in place of those obtained 
by the use of calcium chloride, etc, {cf. Analyst, 1907, 32, 117), over which they 
pcareas certain advantages. They are suitable for the determination of various 
physical and chemical constants in the analysis of milk, and afford a means of dis- 
riag uiahing raw from heated milk. The serum obtained from heated milk does not 
yield a precipitate when again heated. W. F. S. 

Estimation of Sucrose in Condensed Milk. H. Nowak. {Zeitscb anal 
Ckem 1912, 51, 610-614.)—The method proposed recently by Jolles {cf. Analyst, 
1911, 36, 28) was found to be trustworthy; it depends on the fact that all mono-and 
disaccharides, with the exception of sucrose, are rendered optically inactive when 
they are heated with sodium hydroxide solution under certain conditions. The 
author finds that the most convenient and satisfactory method of carrying out the 
process is as follows: Five grins, of the condensed milk under examination are dis¬ 
solved in about 200 c.c. of water in a 250 c,c. flask, 10 c.c. of Febling’s copper sulphate 
solution are added, the mixture is nearly neutralised with sodium hydroxide solution 
(it should still have a very faintly acid reaction), then diluted to the mark, and filtered. 
The lactose may be estimated in a portion of the filtrate in the usual way. Another 
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portion of abont 100 e,e. of the filtrate is now treated with about 0*5 grm, (or more, 
If necessary) of potassium ferrocyanide, in order to precipitate the excess of copper, 
and again filtered. Fifty e.e. of this filtrate are placed in a Lintner’s pressure flask, 
1*3 e.e, of a 16 per cent, sodium hydroxide solution are added, the flask is closed, and 
heated for forty-five minutes in a boiling water-bath. After cooling, 3*7 c.c. of basic 
lead acetate solution are added, the mixture is shaken, and filtered. The optical 
rotation of the filtrate is then observed in a 220 mm. tube. The reading multiplied 
by 0*75 gives gnns. of sucrose per 100 c.c. of the filtrate, and the percentage quantity 
of the sugar is then calculated. The addition of the alkali and basic lead acetate 
increases the volume of the 50 c.e. of filtrate to 55 e.c., and the reading is conse¬ 
quently observed in a 220 mm. tube. For example, 5 gnus, of a sample of condensed 
milk to which 40 per cent, of sucrose had been added, when treated as described 
above, gave a reading of +1*06° corresponding with 39 75 per cent of sucrose. 

W. P, S. 


Direct Determination of Sucrose in the Presence of Reducing Sugars. 
W. K Gross and W. G. Taggart. (Intern. Sugar 1912,14, 444-448; through 
/. Soe. Chem . 2nd., 1912, 31, 831.)—As a more rapid means than the Clerget inversion 
process of determining the sucrose content of sugar-factory products containing 
reducing sugars, Jolles (Analyst, 1911, 36, 28) has recommended destruction of the 
rotatory power of the dextrose and lcevulose by sodium hydroxide. Using samples of 
cane sugars and molasses the authors obtained much lower results than the Pellet- 
Eemeland process with Ihe Clerget-Herzfeld inversion method, the differences 
varying from 2 to 14 per cent., and determinations made with pure solutions of 
sucrose, dextrose, and lcevulose, in the proportions obtaining in cane irylasses 
confirmed these figures. Experiments were afterwards made for the purpose of 
modifying the process to obtain more trustworthy results. As finally elaborated the 
procedure now recommended is as follows: Fifty c.c. of the “ normal f * sugar 
solution are transferred to a 100 c.e. flask, 6*3 c.c. of sodium hydroxide solution 
(sp. gr„ 1*332) and 7*5 c.c. of hydrogen peroxide (100 voL) added, and the mixture 
cooled to present effervescence. The flask is then immersed in a water-bath at 
55° C. for twenty minutes, after which the liquid is cooled, acidified with acetic add, 
made up to the mark, clarified with dry basic lead acetate, filtered, and polarised, 
using preferably the 400 mm. tube. It is stated that the solution thus obtained is 
almost colourless and quite bright. On applying (a) this modification, and com¬ 
paring the results with ( h ) the Clerget-Herzfeld process, satisfactory results ware 
obtained, some of these being as follows: Syrup (a) 32*40, (b) 31*87 ; open-kettle 


molasses (a) 41*12, (b) 40*98; molasses (a) 28*40, (b) 27*93 per cent. As this method 
has been found so reliable in the authors’ hands, they recommend it as a suheiituisi 
for the Gerget-Herasfeld inversion method in the analysis of syrups.| 
and especially as a routine method for the determination of the sucrose pmkM-M 
low-grade products in hot-room goods. _ ; : ^ j| j ! *|||| || 

Estimation of Essential Oil in Preparations of 
{J. Pharm. Ckm , 1912, 6,160-164)-— Estimatkm of 
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silver sulphide gravimetric method is unreliable, results differing by 16 per cent, 
being obtained with the same sample of mustard. The following modification of 
the French Codex method was found to be the most accurate of any: Five grms. of 
the mustard are digested with 100 c.e. of water in a closed flask for six hours, after 
which 20 e*&> of alcohol and 20 c.a of poppy-seed oil are introduced, and the flask 
thoroughly shaken. The liquid is then very slowly distilled on a glycerol bath, and 
90 c.c. of the distillate collected in a flask containing 10 e.e. of 50 per cent, ammonia 
solution. Alter the addition of 20 c.c. of T \ silver nitrate solution, the flask contain-* 
ing the distillate is closed, and left in the dark for twenty-four hours, the precipitate 
being then rapidly filtered off, and washed with water. The filtrate is slightly 
acidified with nitric acid, the silver precipitated with 1 c.c of ^ hydrochloric aiprf, 
and the precipitate dried on counterpoised filters and weighed. The 
may also be estimated volumefcriealiy by the potassium cyanide method, though the 
results are not so good as by the gravimetric method (error in five estimations cl 
ally! mustard oil» 2*4 per cent.). Volumetric estimation of the silver with ammonium 
thiocyanate is inaccurate (error in five estimations»5*1 per cent.). (€f. Analyst, 
1912,309.) . C. A. M. 

Methods of Estimating: Nicotine in Tobacco and Tobacco Extracts* 
J. Trith* (Chem. ZeiL, 1912, 36, 937-938.)—The silieo-tungstic acid method of 
Bertrand and Javillier (Analyst, 1909, 34, 219) gives results in close agreement with 
those given by the methods of the author and of Kissling. The following modific¬ 
ation of the method was used: Ten grms. of the dried powdered tobacco are digested 
for fifteen to twenty minutes on the water-bath with 100 c.c. of 05 per cent, hydro- 
chlori@«&cid, then centrifuged and decanted, and the residue treated similarly three 
times. To the solutions thus obtained are added 10 to 20 per cent, of silieo-tungstie 
acid or potassium silieo-tungstate, and the precipitated nicotine silico-tungstate 
separated in the centrifuge. After standing for one or two days the precipitate is 
taken up in a little dilute hydrochloric acid, mixed with the reagent, and again 
separated. It is next mixed with ignited magnesia, and heated in a current of 
steam, and the nicotine in the distillate titrated, using iodeosin as indicator. The 
method is particularly useful for estimating nicotine in the presence of ammonia or 
pyridine bases, none of which are precipitated by silico-tungstic acid from a hydro- 
chloric acid solution. (€/. Analyst, 1911, 36, 106, 143, 279, 348, 544, 545.) 

C. A. M. 

Solidified (Hydrogenised) Oils. A. Bomer. (Zeiisch. Untersuch. Nahn 
Genmsrn., 1919, 24, 104-112.)—During recent years many processes for solidifying 
mils have been patented, and these methods consist essentially in subjecting the oil 
to the action of hydrogen in the presence of a catalyst. According to the claims of 
the patentees the catalysts employed may be metals (such as nickel, platinum, 
palladium, etc.) or metallic oxides in a fine state of division* The solidifying 
process is carried on to any desired extent according to the consistence desired in 
the finished product. For instance, earthnut oil may be hydrogenised until & 
resembles tallow, or, by a shorter period of treatment, it may be converted into st 
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product which cannot be distinguished from lard as regards its appearance, consistence, 
taste, smell. The process results in the conversion of the unsaturated fatty acids 
(oleic acid, etc.) of the oil into stearic acid ; the iodine value is diminished to a very 
considerable extent, and the melting and solidifying points raised. For example, 
solidified earthnut oil may have an iodine value as low as 42*2 and sesame oil 25*4, 
these being the results obtained by the author on the examination of some of the 
products. The phytosterol present in vegetable fats is not altered by the treatment, 
and the phytosterol acetate test described previously by the author enables a 
solidified vegetable oil to be distinguished from an animal fat yielding similar 
chemical and physical constants. W. P. S. 

Estimation of Succinic and Malic Acids in Wine* C. von der Heide and 
E* Sehwenk. (Zeitsch. anal Chem 1912, 51, 628-838.)— Slight modifications are 
made in the methods described previously by von der Heide and Steiner (cf. Analyst, 
1909,34, 278, 279). In the case of succinic acid, the ethereal solution obtained at 
the end of the process (loc. cit .) is evaporated after the addition of water, and the 
residual aqueous solution is rendered alkaline with barium hydroxide. The mixture 
is then heated on a water-bath for ten minutes, the excess of barium is removed as 
carbonate, the mixture is cooled, filtered, and the filtrate titrated with silver nitrate 
solution. It is recommended that at least two hours should elapse after the addition 
of the silver nitrate, and before the excess of the latter is titrated. For the estimation 
of malic and succinic acids together, 100 c.c. of the wine are evaporated to a volume of 
90 c.e. s and in this residual liquid the tartaric acid is separated and estimated. The 
filtrate from the potassium hydrogen tartrate precipitate is treated as described (loc, 
ciL\ but, after the ether has been evaporated from the ethereal extract, the residue is 
treated with barium hydroxide, and the solution containing soluble barium salts of 
the two acids is evaporated, the residue ignited, and titrated. The alkalinity gives 
the sum of the quantity of succinic and malic acids present. W. P* S. 


Estimation of Phosphoric Add in Wines. C. von der Heide and J. 
Sehwenk. (Zciisch. anal Chem,, 1912, 51, 615-627.)—As regards the alleged loss 
of phosphoric acid during the ignition of the total solids of wine, the authors find 
that no such loss takes place, and that in the case of ordinary table wines, sweet 
wines, musts, and yeast, the addition of sodium carbonate and potassium nitrate 
previous to the ignition is quite unnecessary. In preparing the ash of the wine for 
the estimation of the phosphoric add, it is recommended that 50 c.c. of the sample 
be evaporated, and the residue incinerated; the carbonaceous mass is then extracted 


with water, and the washed carbon is ignited to a white ash, which is dissolved in 
nitric acid and the solution added to the aqueous extract This solution is j 
for the estimation of the phosphoric add, for which purpose the method proposed by 
von Lorenz (Landw. Vcrsuchs&L, 1901, 55, 183; cf. Analyst, 1908, 38» JS|J 

recommended. Greta’s method (Analyst, 1909, 34, 541) is also ^ j 

may be employed for estimating the total phosphoric acid directly^ thatis, 
previously incinerating the wine residue. The amount of: ’ 

phosphoric acid in wine is only a small proportion qf the $#ai j^fjy 
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may be estimated by the method described by Philippe &nd Duperthius (Mitt. a. d. 
6tb, der Lehenemittelunter*. u. Hyg., 1910,1,125), which depends on the precipita¬ 
tion of the inorganic phosphoric acid by means of barium hydroxide, the barium 
salts of the organically combined phosphoric acid being soluble in water. 

W. P. S. 


BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 

Studies of Amylases. IV. A Further Investigation of the Properties 
of Pancreatic Amylase. H. C. Sherman and M. D. Sehlesinger. (/. Amer. 
Chem. Soc., 1912, 34, 1104-1111.)—In a previous paper (J. Amer. Chem. Soc 1911, 
88,1195) the authors describe preparations of purified pancreatic amylase, having 
an activity of about 5,000 on lintneris scale for purified diastases. A detailed 
method of preparing such amylase is described with modifications suggested by 
recent work, the preparation having a heat of combustion of 5,568 calories per grm,, 
and the following approximate composition, C 51*9, H 6*6, N 15*3, S 1*0, P 0*8, O 
(and undetermined) 24*4. Coagulation occurs at 70° C. In the determination of 
diastatic activity it was at first found that the yield of reducing sugar did not amount 
to more than 85 per cent of the starch used, but on increasing the amount of enzyme 
and allowing it to act on relatively small amounts of starch, such as 20 mgrzns. of 
enzyme to 100 c.c. of 1 per cent soluble starch for seventy-two horns, the resulting 
sugars were found to be a mixture of maltose and glucose, and confirmed by a Special 
quantitative modification of the osazone method. Hie method of purification of the 
pancreatic-amylase had thus resulted in a concentration of a glucase or maltase in 
addition to the amylase. In the absence of electrolytes, the preparations very rapidly 
loee their enzymic activity, and even in the presence of salt and phosphate, as used 
for the determination of diastatic power, the purified amylase deteriorated from 
38 to 50 per emit, in twenty-four hours, the commercial pancreatine being much 
more stable. This was thought to be due to the presence of a protease of a trypsin- 
like character, which might digest the protein with which the amylase was associated. 
It was found on measuring the proteolytic activity of both the crude pancre&tin and 
the purified amylase prepared from it, that the increase in activity of both enzymes 
was about proportional. Other preparations examined showed much higher pro¬ 
teolytic activity with an amylolyfcie action only one-fifth as great. It is possible that 

^ the pancreas enzymes is both a protease and amylase, with the potentiality 
of an increase in the one activity accompanied by a decrease in the other. 

BL E. & H. 

Note by Absiraeter .—Hie formation of glaooee, if it occurs, of course vitiates the 
Lintner value for diastatic activity, since this value is an expression of the activity of 
the enzyme in terms of m&ltoee produced. Hie fact that in some oases the “B* 1 
(«per cent of maltose) does not exceed 100 does not rule out the possibility of 
glucose having been formed simultaneously with or at the expense of the maltose. 

Chemical Detection of Blood in Blood-Stains B. Sehauv 

1912, 89, 157-158.)—In cases where the quantity of suspected material is too 
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for spectroscope examination, or for the preparation of haemin crystals, the author 
employs several of the well-known colour-reactions based on the action of blood upon 
hydrogen peroxide in presence of oxidisable substances forming coloured oxidation- 
preducte. The blood, in solution, is mixed with the solution of oxidisable substance 
and either hydrogen peroxide, or turpentine oil previously shaken with water in the 
presence of air. The tests are: (1) tincture of guaiacum, which yields a blue colour > 
(2) tincture of aloes (isobarbaloin), a raspberry-red colour; (3) Adler's test with an 
acetic benzidine solution, a greenish-blue; (4) Adler and v. Fdrth’s ieueomal&chite 
green test, giving a dark green; (5) and the author’s test with hydroccerulignone, 
yielding the scarlet-coloured ccerulignone. Certain inorganic substances {iron and 
copper salts) and substances containing enzymes ol the 41 peroxydase ” class give 
similar reactions, but these may be ruled out, in the first instance {inorganic 
substances), by control reactions, and secondly, as regards interfering enzymes, by 
first heating the material for a short time from 80° to 100° C. In any ease, a negative 
result may be considered as proof of the absence of blood. 

According to the author, the best method of preparing the blood solution for the 
tests, whether from old or recent stains, is by means of chloral hydrate. The spot 
or stain is first moistened with a drop of acetic acid, and then soaked for one to 
several hours in chloral hydrate solution of 70 to 80 per cent, strength. The Hood 
solution may then be used for the above tests. Zone reactions may be earned out 
by dissolving a little of the solutions of one of the oxidisable matters in the chloral 
hydrate solution of the blood, and carefully adding a quantity of hydrogen peroxide 
solution {3 per cent.), diluted with twice its volume of alcohol and slightly acidulated 
with acetic add, by superposition. A deeply-coloured zone will appear between the 
two strata in the presence of blood, and will gradually spread into the liquids. When 
pyridine is used for the extraction of blood from stains, etc^ the colour-reaction is 
accelerated and intensified. A. R. T. 

Physico-Chemical Method for Determining the Changes taking place 
in Meats. 0. von Forth and E. Lenk. (EeiUck Untersuck Nahr. G-enuscm., 
1912, 24, 189-197.)—When flesh is immersed in a 15 to 25 per eeai sodium chloride 
solution it gradually diminishes in weight, but this only holds good for flesh one day 
old, counting from the death of the animal from which it was obtained. In the case 
of flesh more than one day old, an increase in weight is observed during the first 
ten to fifteen hours it is immersed in the salt solution, and this increase is always 
followed by a decrease during the succeeding hours. Chilled beef rapidly increases 
in weight when placed in sodium chloride solution. The increase in weigh! is 
probably due to the formation of lactic acid, as acids, when not above certain eon* 
oenfcrations, greatly accelerate the imbibition capacity of muscular tissue, etc.; the 
subsequent decrease in weight appears to be due to a coagulation of the 
is suggested that when the subject has been further 
may be of use in testing meats. 

Quantitative Estimation of Quinine in Urt 

(Arch, d. Farmacol sperim^ 1912, 13, 324-352; 
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554.)—An experimental examination of the methods of Gordin ( Ber 1899, 32, 2843), 
Kleine (Zeittch. f. Hyg.- u. Infect.- Krankh., 1901, 38, 458), Gaglio (Atti per gli stvdi 
del Malaria, 1905, 6, 77), and Nishi (Arch. f. exp. Pathol, u. Pharmak., 1909, 60, 
312). The method of Nishi was found to give results which were uniformly some¬ 
what low, whilst the method of Kleine showed errors somewhat beyond the 
permissible limit, and not all in the same direction. The results obtained by the 
methods of Gordin and Gaglio agreed closely with each other and with the amount 
of quinine actually present. Making use of these methods, the author was able to 
show that the resorption of quinine is more rapid when it is administered by the 
mouth than when administered hypodermically. Quinine disappears from the blood 
in a very few hours, and in no case could it be detected twenty-four hours after 
administration, a statement which conflicts with that of De Luca ( Arch. d. Farmacol. 
tperim., 1901, 2, 390). G. C. J. 

Iodine Content of Thyroid Glands. N. H. Martin. (Pham. J., 1912, 89, 
144-145.)—The following analyses of sheeps’ thyroid glands, normal in size, are given: 


! 

Dale. 

Somber 

of 

Glands 

Used. 

Weight 

Fresh 

Glands. 

Weight of 
3A gro%- 
4mm 
Siam » 
Obtained. 

Avenge 
Weight 
of Each 
Fresh 
Gland. 

At am 
Yield of 
Sircum 
per Gland, 

Iodine 

in 

Iodine on 
Fresh 
Weight. 

1 * 11 . 


Grms. 

Grms. 

Grms. 

Gnus. 

Per Cent. 

Per Cent. 

July 

590 

787 

195 

1-33 

0-33 

0-40 

0-099 

August 

885 

1,096 

235 

1-24 

0-27 

0-36 

0-077 

September.... 

490 

631 

200 

1-29 

0-41 

0-34 

0-107 

October ... 

490 

584 

162 

1-19 

0-30 

0-38 

0105 

November... 

190 

243 

54 

1-28 

0-28 

0-30 

0-066 

December... 

253 

408 

72 

1-61 

0-28 \ 

0-34 ! 

0-060 

1*12. 




1 




January ... 

216 i 

320 

64 

1-48 

0-29 

0-32 

0-064 

February ... 

184 

289 

60 

157 | 

0-33 

0-32 | 

0066 

March ... 

393 

618 

171 

1-57 

0-44 

0-34 

0-095 

April 

May 

1,061 

1,680 

611 

1-46 

0-57 ! 

0-30 

0-116 

958 

1,459 

487 

1-52 

0-51 

0-34 

0-113 

June 

830 

1,284 

426 

1-55 

0-51 

0-38 

! 0126 

j6£60 19,299 

1 2,787 ; 

1 1-42 i 

| 0-38 | 

! 0-34 j 

0091 


Iodine . 


Grms. 

0-00132 

000095 

000138 

000125 

000085 

000097 


000095 

000104 

000149 

000169 

000172 

000195 

1000129 


The author has examined glands having the enormous weights of 12-0,14-0, and 
32-5 grms., containing 0-22 per omit., 0-20, and 008 per cent, of iodine in the thyroidevm 
iiccum , and 000616,0-00660, and 000600 grms. iodine per gland respectively. Thus 
the larger amount of iodine in these glands was not proportional to their increased 
weight, and the percentage of iodine in dm dry substance was reduced. 

The figures, as a whole, lend no support to the statement that the amount of 
iodine in the dry substance is greater in the winter months. A. Bt T. 
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Measurement of Relative Tryptic Activity, A, R. Smith, (Pharm. 
1912, 89, 187439.)—The author has applied the method of Sorensen (Comp, tenth 
Trm. du Lab . ds CarUberg^ 1907, 7, 1) to the determination of the relative tryptic 
activity of certain pharmaceutical preparations. The method is based cm the faets 
that the main products of the hydrolysis by trypsin are amino-acids, and that if the 
basicity of the amino-gronps be neutralised, the carboxyl-groups can be titrated in the 
nsnai way. Sehiff has shown that these amino-gronps can be converted into neutral 
methylenic groups by adding formaldehyde, and the acids can then be estimated 
by titration. The reaction with formaldehyde is reversible in presence of water, 
but an increase of formaldehyde or decrease in the amount of water present tends 
to make the reaction proceed in the desired direction. 

The tests are carried out as follows: A 4 per ceni solution of casein is pre¬ 
pared by dissolving the substance in recently-boiled and cooled water containing 
30 e.c. of 5 sodium hydroxide per litre. The solution is made neutral to phenol- 
phthalem with alkali before making up to volume, and a little chloroform is added as 
an antiseptic. Twenty-five c.c* of this casein solution at 55° C. is mixed with a 
known volume of the trypsin-containing solution at the same temperature, and 
water added (65° C.) to make the volume to 50 c.c. One grm. of the enzyme pre¬ 
paration to be tested is triturated in a mortar with a little chloroform-water, and 
the solution made up to 100 c.e. After standing one hour, 1 e.e* of the well-mixed, 
uufiltered solution is added to the 25 c.c. of casein solution at 55° C., and the mixture 
diluted as stated. The mixed solutions are kept at this temperature for twenty 
minutes, when 20 c.<x of the liquid is removed, and titrated with f sodium hydroxide 
solution after first adding 10 e.e. of neutral formaldehyde solution. (This solution 
is prepared immediately before use by mixing 1 e.c. of a J per ceni. solution of 
phenolphthai&n in 50 percent, alcohol with 50 e.c. of 40 per ceni formaldehyde eolation, 
and adding 5 sodium hydroxide till the colour is just pink.) Sorensen recommends 
that the titration of the u digest ” solution should be carried on till the liquid is the 
same colour as a control prepared by adding 10 c-c. of the formaldehyde reagent to 
20 c.c. of water and 5 c.c. of f caustic soda. The solution is titrated hack with 
5 hydrochloric acid till just junk, when 1 drop of standard alkali makes it distinctly 
pink, and 2 drops, red. This is the end-point 

A blank experiment must be made by titrating 20 e.e. of the mixed casein and 
trypsin solutions before digesting, in order to ascertain the volume of alkali required* 
The difference after digestion is that due to the acids produced in the hydrolysis. 
The figure multiplied by 100 may be used to express the relative activity of trypsin 


preparations. i 

Further experiments with the method showed: (1) That relative measurement 
-of activity can be made so long as not more than 3*5 to 3*7 c.c* of | alkali m* 

. in the titration of 20 <xa of the “ digest **; (2) that 55° C. is the optten#i 1 1 
lure for digestion; (8) that under conditions (1) and (2) a ported of 
for digestion is convenient, since then the relative hydrolysis 
to the trypsin present. The foilowiag figures ware obtained by 
-certainpreparationss * ' ' 
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Sample. 


C.c. 3SaOH 


Titration. 

Blank. 

Tryptic 

. 

Pancreatin 1 

8*45 

208 

1*37 

„ 2 . 

2*76; 

2*04 

0*72 

3 

4*02 

2*05 

1*97 

i 

3*64 

2*08 

1*56 

„ 5 . 

3*42 

2*05 

1*37 

Trypsin 1 . 

3*34 

2*06 

1*28 

„ 2 .. 

3*78 

2*06 

1*72 


A. B. T. 
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The Coagulation of Albumin by Heat and its Precipitation by Mercuric- 
Potassium Iodide. Gravimetric and Volumetric Estimations. L. Vailery. 
(G&mpt. rencL, 1912,155, 417-420.)—In a previous note (Gompi. rend., 1911, 153), 
the author showed that the coagulation of albumin in urine by heat in presence of 
acetic or trichloracetic acid is incomplete, and he described a new gravimetric method 
for its estimation, based oh the use of Tanret’s or Esbach’s reagent, giving distinctly 
higher results. It is now shown that the deficiency in the quantity of albumin 
coagulated by heat is due to the partial hydrolysis of the albumin by the action of the 
acid, and the loss when acetic acid is used is always less than when trichloracetic 
acid is present, owing to the greater degree of dissociation of the latter. It is now 
Ipund that if a non-dissociated acid— e.g. } normal caproic acid—be employed, perfectly 
satisfactory results are obtainable without appreciable hydrolysis. A few drops of 
shis acid are to be added to the sample after this has been neutralised with sodium 
hydroxide in presence of phenolphthalein, but without the addition of an electrolyte. 
This procedure is especially recommended in the analysis of urine. The volumetric 
estimation of albumin by the use of Tanret’s reagent depends on an adsorption reac¬ 
tion with mercury which can be represented by a hyperbolic formula. In the case of 

1 TT 

serum and egg albumins this law is expressed by the equation — log. g—~ = K; 


where ar^the quantity of albumin, H = the initial quantity of mercury, A-the quan¬ 
tity of mercury adsorbed, and K is a constant. By making H= 0*20 grm. and dilut¬ 
ing to 200 c.c. after precipitation, the value of K is 0-54 for serum albumin and 0*52 
for egg albumin. The presence of urea and sodium chloride is without influence on 
the curve, but the presence of phosphates lowers the constant considerably, to an 
extent depending on their quantity. For this reason the volumetric process is not at 
present applicable for urine and other organic fluids containing more phosphates than 
serum and egg albumins. J. F. B, 


Benzoic Acid as an Aeidimetric Standard. G. W. Moray. (/. Am$r^ 

Ckem. Soc., 1912, 34, 1027.)—A hydrochloric add solution was standardised by ike! 














ORGANIC ANALYSIS 


459 


distillation method of Hulett and Bonner (J. Amer, Chem. Soc 1909, 31, 390), by 
the gravimetric silver chloride method, against sulphuric acid standardised gravi- 
metrically by precipitation as barium sulphate and volumetrically against sodium 
oxalate, and was finally standardised against benzoic acid. The methods used are 
described in detail. The benzoic acid was prepared by recrystallising pure samples, 
twice from alcohol and once from water, subliming in vacuo, fusing at 140° 0., and 
, casting into sticks. About 1 grm. was weighed, placed in a 300 c.c. flask, swept free 
from carbon dioxide, dissolved in 20 c.e. of alcohol, and titrated with 
3 drops of 1 per cent phenolphthalein being used as indicator, and air, free from 
carbon dioxide, being led through the liquid. A correction for the effect of the 
alcohol on the end-point was applied. The appended table shows the accuracy of 
the benzoic acid method: 

Method. 

Direct by Hulett... 

Direct by AgCl ... 

JELSO.—BaS0 4 —NaOH—HC1 
H 2 S0 4 —NaAO.—NaOH—HC1 
CLHrCOoH—B a(OH) 2 —HC1 
C 6 H 5 C0 2 H—NaOH—HC1... 

Its stability and lack of hygroscopieity make it convenient, and the method involves 
only a single weighing and a titration. O. E. M. 


factor for HC1. 
0-9980 
0-9984 
0-9984 
0-9982 
0-9984 
0-9981 


Estimation of Carbon by Moist Combustion, H. Simonis and F. H. Thies- 
( Gkem. 1912, 36, 917-918.)—The following method is recommended for the 

estimation of carbon in such substances as phenylacetaldehyde, etc., the oxidation 
being carried out by means of potassium bichromate and sulphuric acid. A portion 
of about 0*2 grm. of the substance is weighed into a small platinum boat, which is 
then filled with powdered potassium bichromate and introduced into a round-bottomed 
flask of about 200 c.e. capacity. A further quantity of 20 grms. of bichromate are 
placed in the flask, which is then closed with a stopper through which pass the stem 
of a tapped funnel and a delivery-tube. The latter connects with a wide tube filled 
with glass-wool in which most of the moisture leaving the flask is condensed; the 
other end of the wide tube is in communication with a combustion-tube filled with 
copper oxide and heated by suitable means. The necessary drying and absorption 
apparatus are attached to the end of this combustion-tube. It is essential that the 
gases leaving the oxidation-fiask be passed over hot copper oxide, as they contain 
small quantities of unoxidised carbon compounds. At the commencement of the 
operation, a soda-lime tube is attached to the combustion-tube in place of the : 
absorption apparatus, and a current of oxygen is passed through the whole j 
the supply of oxygen being introduced through a T-piece and narrow itbe 
extends through the delivery-tube to the bottom of the flask; oxygen is \ 
to the top of the funnel which contains sulphuric acid. When 
been filled with oxygen the absorption apparatus is connect 
acid is admitted from the funnel, drop by drop, or at sn<jhii|; 
gases pass through the absorption vessels at the r * 
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The contents of the flask are eventually heated with a burner for thirty minutes, and 
pure air is passed through the apparatus before the absorption vessels are weighed. 
Duplicate estimations of carbon in phenylacetaldehyde yielded 79*08 and 79*96 per 
ceoi of carbon, respectively, against SO per cent, required by theory-:; 

Methods fop Determining Neo- and Allo-Chlorophyll in tfe Presenee^f 
one Another. C. A. Jacobson and L. MarohlewsM. {Aim- Ohm. 

48, 111-124.)—The authors have shown previously (Army. Chem. 1911, 47, 221) r 
that the ratio of neo-chlorophyll to alio-chlorophyll in plants is not a constant 
one, varying not only in different species, but in the same when the samples have 
been grown under different conditions. 

Method 1.—Using ultra-violet spectrum. 

Neo-chlorophyllan was prepared by two methods in order to obtain a photograph 
of the ultra-violet spectrum of this material in the pure state. By the shorter method 
the starting-point is chlorophyllan and the neo-chlorophyllan so obtained is a black, 
amorphous substance something like oak bark. It gives a deep, olive-green solution, 
thus distinguishing It from allo-chlorophyllan which has a reddish-brown colour. The 
ultra-violet spectrum in a concentration of 0-00004 gnu. per c.c. of chloroform shows 
three absorption bands, the wave-lengths in a layer of 6 mm. thickness being'(1) A 
965-0 to 382-7, (2) A 388*§ to 405-0, <3) A 407-4 to 426-5. 

By the second and longer method of preparation, the neo-chlorophyllan is ex¬ 
tracted directly from leaves by the use of organic solvents alone and remains in 
solution in carbon disulphide, while the allo-chlorophyllan is removed by continuous 
alcoholic extraction. The ultra-violet spectrum is identical with that obtained by 
the first method. A series of eleven photographs is supplied showing the ultra-violet 
spectra of artificial mixtures of the neo- and alio- varieties in different proportions 
equally graded, and the method consists in preparing the chlorophyllan of the plant 
to be examined in the ordinary way, and then to take a photograph in the ultra¬ 
violet of the spectrum yielded by a solution whose concentration is equal to those 
photographed in the series. A direct comparison with the plates supplied will then 
reveal the composition of the mixture to within 2 per cent. Care must be taken * 
first to remove all the yellow colouring matters by means of several precipitations 
with alcohol from the concentrated chloroform solution before photographing the 
speetrum, except in the case of Acer platinoides, whose yellow colouring matter was 
found not to interfere. 

Method 2 is based on the extinction co-efficients of the chloroform solutions, and 
has already been employed by one of the authors for determining the total green 
colouring matter in a plant. A cadmium lamp was employed, giving true mono¬ 
chromatic light in the green part of the spectrum. A table is given of the same 
eleven artificial mixtures as given above with their extinction co-efficients, for 
cadmium light A=508 pft and sodium light A ==589 /*/*.; The values for both lights/ 
are plotted and yield practically straight line curves, and show that the percentage 
composition of any mixture of neo- and allo-chlorophyllan is a linear function of its 


extinction co-efficient. The first method is less sensitive to impurities, is more 
adapted to practical application, and can be used In very small quantities, ’feuiwlisra 
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sufficient material is available to allow of very thorough purification, the extinction 
method allows of greater accuracy. H. F. E. H. 

Estimation of Cineol in Volatile Oils. F. D. Dodge. (7. Ind. and Eng . 
Chem 1912, 4, 592-593.)—The author oxidises the terpenes and unsaturafced com¬ 
pounds in the cold with potassium permanganate, and measures the remaining 
insoluble eineoL For the test 10 c.e. of the oil (eucalyptus, cajeput) are treated in a 
flask of 500 c.c. capacity with potassium permanganate solution (5 to 6 per cent.) 
added in small quantities, with shaking, till the reagent is no longer reduced. The 
flask must be kept in ice-cold water throughout the addition of the permanganate, of 
which from 100 to 400 c.c. are required. When excess has been added, the mixture 
is kept cold for twelve to eighteen hours with occasional shaking. The precipitated 
manganic oxide is then dissolved by sulphurous acid and the flask filled with water, 
the unoxidised oil collecting in the narrow neck. The oil is then transferred by & 
capillary pipette to a graduated tube, washed with a little alkali and its volume read 
off. The cineol should have the following characters: Sp. gr. 15° 0., 0*929 to 0*980; 
be optically inactive; soluble in 3J volumes of 60 per cent, alcohol at 25° G. The 
isolation of the cineol itself allows of a determination of its purity, or of a detection of 
other compounds when present with it. Thus camphor, fenchone and bornyl acetate 
increase the sp. gr. of the residual oil and show optical rotation; inactive camphor 
increases the sp. gr.; petroleum products lower the sp. gr. and diminish the solubility; 
boraeol and menthol are oxidised to camphor and menthone respectively ; and 
menthone lowers the gravity and shows optical activity. A. R. T. 


Detection and Estimation of Halides in the Presence of Cyanides by 
Means of Formaldehyde. K. Polstorff and H. Meyer. {Zeitsch. anal Chem., 
1912, 51, 601-609.)—The method is based on the fact that formaldehyde combines 
with potassium cyanide to form a compound which does not reduce silver nitrate or 
yield a precipitate with the latter in the presence of nitric acid; Romijn has 
previously made use of this reaction for the estimation of formaldehyde (Analyst, 
1897, 22, 221). For the detection of chlorides in mixtures of the same with cyanides, 
a solution of the salt is rendered alkaline with potassium hydroxide and formaldehyde 
is added in excess; the solution is then acidified with nitric acid and tested with 
silver nitrate when the formation of a white, curdy precipitate which is soluble in 
ammonia indicates the presence of chlorides. For the estimation of chloride, 
bromide, or iodide in the presence of cyanide, a quantity of about 0*6 grm. of the 
sample is dissolved In 100 ac. of water, the solution is rendered alkaline with 
potassium or sodium hydroxide, and 30 drops of a 35 per cent, formaldehyde solution 


are added. After the lapse of a few minutes, the mixture is acidified with nitric acid,: 
and the halide is titrated according to Volhard's method. The cyanide |i* 
estimated in ^separate portion of the sample by Liebig’s method. ( 

■ ■ * - ’i' 

. .. ' 

Estimation, of Halogens in Organic Compounds, for 

the Combustion of Volatile Substances. E. E.. 1 

1912, 34, 1033.)—The substance containing halogen is 


mm 
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quart# tube, for the arrangement of which the original should be consulted, and the 
halogen arrested by means of silver powder and silver oxide. The silver is weighed 
in a silver boat, and the separately weighed silver oxide (0*2 to 0*5 grm. )t hen added. 
The silver oxide is prepared from silver nitrate, washed, dried at 100° C., well mixed, 
and sealed up in 0*5 to 1*0 grm. portions. The loss on reduction is determine*! f 
by heating a portion in hydrogen from 160° to 170° C. for thirty minutes. It f 
is higher than the theory demands, on account of retention of water by the silver 
oxide; this is of no consequence if it is uniform. During the combustion the silver 
and silver oxide is maintained at about 270° C., and when it is finished, reduced by 
hydrogen at 170° G. In the calculation the loss in weight on reduction of the 
quantity of oxide used is deducted from the original weight of the boat. In the 
device for the combustion of volatile liquids (c/. original) the substance sealed in a 
bulb is placed in the larger limb of a U-tube communicating with the heated com¬ 
bustion tube into whieh its vapour is swept, after the bulb has been broken, by means 
of a current of air or nitrogen. A table shows that analyses are consistent and 
sufficiently accurate, and that 0*2 to 0*25 grm. of substance, but not more, may be 
burnt in twenty minutes. O. E. M. 

Analysis of Hydrocarbon Mixtures* 0. Boutala. (Ann. Acad . Scu 
Fenmcce, 1912, Ser. A, 2,19; through Gkem. Zentralbl , 1912, II., 688,)—The iodine 
value for mineral oils and their derivatives has only a significance when accompanied 
by an exact description of the conditions under which the estimation was carried 
out. In the estimation of ethylenic hydrocarbons in mixtures, the results deduced 
from the iodine value vary according to the method employed, the time of action, 
the temperature, and the quantity of iodine solution; these should always be 
specified. The bromine value, estimated according to Frank’s method, affords 
a quantitative measure of the ethylenic hydrocarbons, and is particularly to be 
recommended when the quantity of the sample is small, for the determination of the 
degree of refining of colourless or slightly coloured mineral oil products, and for 
testing the purity of particular fluid ethylenic hydrocarbon preparations. The 
percentage of ethylenic hydrocarbons can be calculated direct from the bromine value 
by the formula A=[E+ (n->5)c].G, in which A = the percentage of ethylenes; K= a 
constant; «= the mean number of carbon atoms (not less than 5} in the ethylenes 
corresponding to the particular limits of boiling-point; and G is the bromine value. 

G = — jffl. in which g is the quantity of bromine absorbed in grms., 

SS 

S is the quantity of the substance taken in grms., and v — g.q. of ^ bromine 
solution. The constants K and c are calculated for each hydrocarbon, so that 

P erc y i j a, ^f .. 0 ^ etb y leoes _ a eongtaBt. K is 0*4375 for amylene, 0*5950 for hexylene, 

bromine value . 

0*6075 for heptylene; for each increment of GH 2 the constant increases on the 
average by 0*0875= c. For instance, in a mixture of amylene and isopentane of 
sp. gr. 15° C. = 0*6424, a quantity of 0*2277 grm. of the sample required 39*5 c.e. of a 
^ bromide-bromate solution, corresponding to 0*3160 grm. of bromine; the bromine 
number is thus 138, and the sample contains 0*4375 x 138= 60*37 per cent, of 
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amylene. The accuracy of the results obtained by the bromine method is confirmed 
by those of the sulphuric acid method. ^ J. F. B. 

Relationship between the Iodine Value and the Structure of Acids of 
the Oleic Series, G. Ponzio and C. Gastaldi. ( Gazz . Chim , ItaL, 1912, 42, 
92-95.)—While the iodine value of ordinary oleic acid as estimated by the usual 
methods is in close agreement with the theoretical value, the results obtained with 
crotonic acid and certain other fatty acids are much too low. Thus in the estima¬ 
tion of the iodine value by the methods of Hiibl (4 hours* absorption), Wijs 
„ (30 minutes) and Hands (30 minutes) the following results were obtained: 



Hiibl. 

■Wijs. 

H&nus. 

Theoretical 

Value. 

Undecylenic acid, GH.:OH.(OH,) g .COOH. 
Crotonic acid, CH g .CH:CH.CO<3H . 

135-1 

137*3 


137-8 

17-4 

10*3 

4*3 

295-0 

3—3 Hypogeeie acid, CH g {CH 2 ), s .CH:GH.COOH i 
2—3 Oleic acid, CH^CH^.GRUH.COOH ... 

6-6 

20*4 

1*9 

99-8 

8-7 

18-0 

3*0 

89-7 


Prom these and similar results the conclusion is drawn that it is the position of 
the double bond in unsaturated acids of the series QriS^n - 20 2 that influences the 
amount of the iodine value. If. the double bond is distant from the carboxyl group, 
as in ordinary oleic and undecylenic acids, the iodine value will be normal, whilst if 
it adjoins the carboxyl group, as iu the case of the other acids in the table above, 
the iodine value will be lower than the theoretical value. Further experiments 
showed that it was only the velocity of the reaction that was affected by the position of 
the bond; for by prolonging the time of absorption to seventy hours, 2—3-oleic acid 
gave an iodine value of 45-9 by Hanus’ method, and of 86*8 by the method of Wijs. 
The absorption was due to addition and not to substitution. It thus appears that 
an estimation of the iodine value is a good method of establishing the position of the 
double bond in an unsaturated acid. C. A. M. 


Proximate Analysis of Complex Lipoids by Alcoholysis, Foumeau 
and Piettre. {Bull. Soc. Chim., 1912, 11, 805-810.)—The authors have studied the 
separation of complex fatty bodies into their proximate constituents by the action of 
alcoholysis. The material used was lecithin containing 1-76 per cent, of nitrogen 
and 3*86 per cent, of phosphorus. A solution of 50 grms. of lecithin in 100 grma of 
methyl alcohol was saturated at a temperature of 0° C. with gaseous hydrogen 
chloride. The solution was then heated at about 50° C. for one hour until 
of hydrochloric acid had disappeared. The liquid then separated into two 
upper containing the esters of the fatty acids, and the lower containing 
’ phosphoric acid and choline hydrochloride. The upper layer was 
off, and washed with a little water, the washings being added, 
layer, which latter was then exhausted with ether to 
matters. The ethereal extract was added to the 
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dried first over soditun sulphate, then over sodium carbonate; the ether was. 
evaporated and the residue distilled under a pressure of 18 mm. Between 200° and 
203° C., 18 grins, of a liquid partially Jlystallising at about 12° C, was distilled over. 

A second fraction of 13 grms. distilled between 207° and 210° C. Lastly, 3*5 grms. 
came over between 210° and 230° C. without any definite boiling-point, and the 
residue amounted to 2*5 grms. The acid solution containing the glycerophosphoric 
acid and the choline was concentrated at a low temperature in vacuo to expel most 
of the hydrochloric acid; the residue was treated with 500 c.c. of water and 10 grms^ 
of animal charcoal. The solution was neutralised with chalk, made faintly alkaline 
with milk of lime, and, lastly, very slightly acidified with hydrochloric acid. The 
filtered solution was evaporated at a temperature not exceeding 55° 0. The residue^ 
was taken up with absolute alcohol, which dissolves the choline hydrochloride and 
the calcium chloride, leaving the calcium glycerophosphate undissolved. This latter, 
after drying, weighed 12 grms. The alcoholic solution was evaporated, the residue 
dissolved in water, and the solution treated with exactly the quantity of sodium 
carbonate necessary to precipitate the calcium. The filtrate was evaporated and the 
choline hydrochloride extracted from the residue by absolute alcohol, the yield on ■ 
evaporation being 7 grms. Hie products obtained by the quantitative alcoholysis of 
the lecithin were thus: 68 per cent, of stearo-oleic rifthyl e^eass* 24 per cent, of 
calcium glycerophosphate, and 14 per cent, of choline hydrochloric whereas the ; 
theoretical values are respectively 76,26,' and 17 per cent. The; fatty 
of methyl stearate and oleate, with possibly a little linole&te. The calcium glycero¬ 
phosphate was optically inactive, aud could be split up into two fractions, one of 
which was crystalline and anhydrous. Alcoholysis is the best method of preparing 
cholesterin, which body, if present, separates in a remarkably pure crystalline state 
after the alcoholysis. The method has been applied to the investigation of the. com¬ 
plex fats of yolk of eggs, suprarenal capsules, and sheep’s skin. J. 

Volumetric Method fop the Determination of Phenol-^uIphoidC ileid. 
C. E. Smith and H. C. Frey* (J. Amer. Chem. Soc, f 1912, 34* :i^) — A 
quantity corresponding to 0*18 to 0*2 grm. of phenol-p-sulphonic acid, is dissolved 
in 50 c.c. of water in a 250 c.c. stoppered flask with a lqn^ : --|#^ow neck. 
To tills are added 50 c.c. of a water solution containing grms. of 

potassium bromate and about 40 grms. of potassium bromide per litre, and 5 c.c. of 
hydrochloric acid of sp. gr. 1*13 to 1*19, the flask quickly stoppered to prevent loss of 
bromine, and allowed to stand at 20° to 25° G. for not less than ten or more than 
fifteen minutes* Potassium iodide solution, 1 grm. in 5 c.c. of water, is added, by 
pouring a small quantity round the stopper, which is then raised while the r$p|jy 
is quickly introduced. The solution is shaken and titrated with ^ sodium ■ 
sulphate. No indicator is needed, but starch eani jbe used. The number of 
required is subtracted from 50 ; each of thb remainder •. 

0*00435 grm. of phenol-p-sulphonie acid- The limit of error is ± 0*5 per j^ssl; 
If accurate results are required, a rough preliminary detenmnatioa is necessfqcy ' 
the approximate quantity of phenolsulphanie acid is unknown. Oi |||| |||||| 
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Parchment Paper. A. Burr, A. Wolff, and F. M. Berberieh. (Zeitsch. 
Untersuch . Nahr. Genussm., 1912, 24,197-227.)—Analyses of some fifty-eight samples 
of commercial parchment paper yielded the following results: The moisture varied 
from 5*49 to 13*10 per cent., but thirty-four of the samples contained less than 8 per 
cent. The amount of ash present in the papers ranged from 0*23 to 17*10 per cent., 
but in only twenty-one samples did it exceed 4 per cent .; in a few cases lead was 
detected in the ash. The papers yielded from 0-05 to 31*10 per cent, of water-soluble 
matters, thirty-four of the samples giving more than 10 per cent. One sample of 
paper contained 25*78 per cent, of sugar, and only sixteen were free from this con¬ 
stituent. There was evidence that magnesium chloride and calcium chloride were 
present in some of the papers. Experiments were also carried out with the object 
of ascertaining the suitability of parchment paper as a wrapper for butter, etc., 
particular attention being paid to the behaviour of those papers which contained an 
undue proportion of foreign substances. Parchment paper containing a large 
quantity of sugar favours the growth of moulds when wrapped round fresh butter, 
especially when the latter contains a large amount of water or butter-milk. The 
presence of salt (1 per cent.) in the butter hinders the growth of the moulds. When 
butter has to be kept in parchment-paper wrapping for some length of time, it is 
recommended that the paper before use be washed with hot water and then dipped 
is a salt solution. Although moulds do not grow well in the presence of glycerol, 
fcheyare scarcely affected by the quantities of this substance which are present in 
parchment papers. A satisfactory paper for use as a butter wrapper would probably 
fee one containing not more than 8 per cent of water-soluble constituents, and 
yielding not more than 3 per cent, of ash. W. P. S. 


Hubenep Bpomlde Method fop the Estimation of Rubber. G. Hiibenep. 

{GwmvirZdL, 1912, 26, 1284; through Chem . Zmtralbl , 1912, II., 762.)—The 
author replies to criticisms, especially by Hinrichsen and Kindscher (Analyst, 
1912, 202), of his bromide method (ibid., 1909, 34, 365), and mentions a case 
in which a rubber, stated to consist of 90 per cent, caoutchouc and 10 per cent, 
sulphur, in reality contained only 65 per cent, caoutchouc, as the bromide method 
had shown. Sources of error are mentioned. The substance must be sufficiently 
finely divided, and, in particular, not too much should be taken for bromination. 
Thus, 0*1 grm. of the.rubber mentioned above was completely brominated by a single 
application of bromine water, while 0*5 grm. required four; there was no over- 
bromination on six applications. Commercial bromine contains sulphuric acid, so 
that with repeated brominations a figure may be obtained for the free sulphur in, 
excess of the total sulphur. If the author’s conditions are adhered to this is of small 


importance, since a similar quantity of bromine is used in the estimation of thefres! 
sulphur; and it is the difference between the figures, and not the actual I 

which is of importance. After a single bromination of ,0*1. grm. 
vulcanisation sulphur, from the difference between free and toisi. y*k' 

2*06 per cent.; after four brominations, 2*61; and after six, 2f34* * jft 
not possible to assume that vulcanisation sulphur is 
bromine, and this is supported by the higher percentage 
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hard rubber than is found in soft rubber. It is not surprising that Hinrichsen and 
Kindscher found a higher value for free sulphur from the sulphur in bromine water 
than from the sulphur dissolved in acetone. Budde (ibid., 1909, 34, 407) has 
already shown that acetone does not estract all the free sulphur. There is no 
material error due to loss of bromine from the bromide. 

0. E. M. 

Studies on Soil Humus. S. Davitt. (J. Ind. and Eng. Chem 1912,4,601-604.) 
—Five samples of soil were experimented with, four being low-grade soils poor in 
humus from Tennessee, and one rich in humus from Florida. Two methods were 
employed for the removal of clay—firstly, that of Mooers and Hampton, involving 
extraction with 1 per cent, hydrochloric aeid, followed by successive volumes of 
4 per cent, ammonia. The extracts are repeatedly evaporated to dryness and baked. 
Some months of standing with water follow, to allow the clay to settle out. The 
second method employed was that of mechanical separation of the clay by long 
standing without evaporation to dryness. Some preliminary investigations are 
recorded dealing with the retention of humus from water solution by ferrous iron, 
ferric iron, and calcium chloride. After such treatment there always remained 
some organic matter in solution which could be removed more or less completely by 
a copper salt. A starch-like substance, which gave no iodine coloration, was present 
to the extent of from 4 to 10 per cent, in humus from Florida; it can be hydrolised 
by acids and also acted upon by diastase with subsequent acid hydrolysis. Both of 
these processes gave reducing sugars, one of which was obtained in a crystalline 
form, but could not be identified. The mother liquor from which this sugar was 
crystallised was optically inactive and easily fermentable. After fermentation it 
contained alcohol and acetic acid and still reduced alkaline copper solution. 

H. F. E. H. 

Study of the Aeidity of Soils. A. Gregoire. (Bull. Soc . Ghim. Belg 1912, 
26, 386-409.)—In a previous communication (Analyst, 1912, 422) a method was 
described for the estimation of acidity based on the reaction between potassium 
iodide and iodate by the use of “ EjeldahTs solution.” This reagent is capable of 
estimating the feeblest of organic acids, even those insoluble in water. At the same 
time it reacts also with inorganic compounds of acid function and shows marked 
acidity with aluminium compounds and silica. On applying the method to soils it 
was found that all soils, even those of alkaline reaction to litmus and containing notable 
proportions of calcium carbonate, showed some acidity with Kjeldahl’s reagent, and 
it is necessary in interpreting the results to establish some limiting standard. Un¬ 
doubtedly the main acidity of soils is due to the organic matter, and whilst the total 
aeidity has little absolute significance, the ratio of Kjeidahl acidity to organic carbon 
is capable of giving very valuable information as to the normal or abnormal character 
of the soil. The results obtained by the author’s method as a general rule run 
parallel with those shown by the litmus method of Larsen and Christensen, and the 
Kjeidahl reagent possesses the advantage of affording direct numerical expression of 
the acidity or hydrogen ions. In view of the close correlation between the acidity 
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and the organic matter, the author has worked out a method for the estimation of 
the organic carbon by combustion of the soil previously treated with acid to decom¬ 
pose the carbonates. The combustion tube is of quartz, 20 to 22 mm. in diameter 
and 700 to 800 mm. long, connected with the usual supply of oxygen at one end and 
charged with a layer of about 100 mm. of copper oxide; about 5 grms. of soil are 
weighed out in one or two quartz boats. The arrangement for absorbing the carbon 
dioxide produced consists of a Pettenkofer tube, 18 to 20 mm. in diameter and 1*5 to 
1*8 metre long. It has an inclination of 120 mm. per metre and is provided with 
three or four baffle cones of platinum to prevent the direct passage of the bubbles of 
gas. The absorption liquid is a solution of barium hydroxide. When the combus¬ 
tion is finished the further end of the absorption tube is attached to a filter-tube con¬ 
taining a, plug of abestos, similar to, but larger than, those employed for collecting the 
cuprous oxide in the estimation of reducing sugars. The absorption 
tube is then detached from the furnace and placed in a vertical 
position. The filtration of the barium carbonate takes place fairly 
rapidly and the tube is rinsed down with boiled water. The barium 
carbonate in the filter tubs is estimated gasometrically. Scheibler’s 
apparatus is unsuitable because it has been found that the caoutchouc 
bag absorbs carbon dioxide. The carbon dioxide must therefore be 
generated in a glass vessel and measured by displacement of air, air 
only coming in contact with the rubber connections. The gas evolution 
vessel employed is shown in the accompanying sketch (see Pig.); it is 
a cylinder 45 mm. in diameter and 350 mm. long, surmounted by a 
stopcock and bulb which is charged with acid, whilst the lower end is 
ground for insertion either into the neck of a flask or into the filter- 
tube containing the barium carbonate. This vessel is adapted to lie in 
a large trough of water, whilst the upper end is connected by a rubber 
tube with the gas-measuring apparatus. Nitric acid of 1-20 sp. gr. is 
employed, since with hydrochloric acid the barium chloride is only 
sparingly soluble. A correction must be made for the solubility of 
tbe carbon dioxide in the aeid liquid. The author points out that 
a fixed correction, such as is usually recommended, is quite 
inaccurate, since the solubility of the gas depends on its partial pressure, so 
that the correction varies with the relative quantity of gas evolved and air 
present. It is necessary, however, after evolution of the gas is complete, to close 
the stopcock and effect a thoroughly uniform mixture of the carbon dioxide 
and air remaining in the cylinder; the cock is then opened again, the levels 
^readjusted and the reading taken. The correction for solubility is then found 



SxVxH 

by means of the formula where 8 = the coeficient of solubility of pure 

carbon dioxide, V=the volume of carbon dioxide read off, H = the atmospheric prtej- 
sure reduced to 0° C., and A=*the volume of the evolution vessel, up to 
minus the volume of the acid. The coefficients of solubility of ib 

' 10 c.c. of nitric acid of 1*20 sp. gr. are given as follows, in 
760 mm. pressure: At 10° G., 11*48 c.c.; 12° G., 11*28 c.c.; 
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10*67 c.c. ; 18° C., 10*88 e.e.; 20° C„ 9*78 c.c.; 22° C., 9*25 c.c.; 24° C., 8*56 c.c. In 
the case of hydrochloric acid the coefficient of solubility may be taken as the same as 
in the case of water. J. P. B. 

INORGANIC ANALYSIS. 

Colour Reaction of Ammonia. P. Thomas. (Bull. Soc . Ghim 1912, 11, 
796-799.)—The blue coloration which is developed when an ammonium compound 
is treated with a solution of phenol and a hypochlorite is as delicate as the reaction 
with Nessler’s reagent, and, in the author's view, is more specific. It can be used in 
cases where Nessler’s test fails, as, for instance, in the case of liquids containing 
proteins, more or less cloudy. In carrying out the quantitative test a solution of 
ammonium chloride containing 1 grm. in 10 litres is employed as a standard; increasing 
quantities of this are placed in a series of glasses, the volume being made up to 5 c.c. in 
each case. Then are added 1 c.c. of a 4 per cent, solution of phenol and 1 c.c. of “eau 
de Javel,” the commercial liquor diluted to 10 per cent. The blue coloration develops 
gradually after mixing and is visible at a dilution of 1 in 500,000. The reaction is 
applicable to the estimation of ammonia in water, but so far it has not been possible 
to use it in the case of organic secretions. In testing various nitrogenous substances 
in order to ascertain how far this reaction is peculiar to ammonium compounds, it is 
difficult to be quite sure of the absence of ammonia as an impurity. Among the 
amino-acids glycocoll would appear to be the only one which shows the coloration 
with any intensity; certain others develop a slight colour, but only at concentrations 
above 1 per cent. Acetamide shows no colour, but urea gives a pale green. The 
amines of the fatty series are not readily obtainable perfectly free from ammonia. 
It would seem that all the primary amines give the same coloration to a greater or 
less extent, methylamine and ethylamine react with great intensity. The secondary 
amines react feebly, but their purity is doubtful; the tertiary amines do not give the 
reaction. J. F. B, 

El^tro-analytleal Estimation of Copper in Pyrites. W. D. Treadwell. 
( Chem , Zeit, 1912, 36, 961.)—Copper may be deposited quantitatively by electrolysis 
of a solution of pyrites in aqua regia without eliminating the aqua regia. If the follow¬ 
ing directions be adhered to, ibe deposit will never contain more than 1 mgrm. of 
iron and lead, but since it invariably includes some iron, it should always be 
redissolved in nitric acid and redeposited. The solution of 3 to 4 grms. pyrites, 
which need not be filtered from gangue, is diluted to 100 to 150 c.c., and ammonia is 
added until a slight permanent turbidity is produced. About 10 grms. of Rochelle 
salt (about 8 grms. per grm. of iron present) is next added to hold np the iron. 
Ammonium sulphate (5 grms.) and ammonia (20 c.e.) are added, and the solution is 
electrolysed in the eold, using a ganxe cathode which is rotated at a moderate speed, 
and preferably a cylindrical anode. The cathode must remain covered by the liquid 
or copper will redissolve from it under the influence of oxygen and ammonia. With 
a difference of potential between the terminals of 2 volts, corresponding to a current 
varying from about 2*7 to 0*7 amp., 0*5 grm. copper may be deposited in sixty to 
seventy-five minutes from a solution containing 1*5 grms. iron. If speed is no object. 
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the use of a rotating cathode may be avoided, and the terminals of the apparatus 
connected to those of a single lead accumulator and left overnight. In this case the 
action is started with the temperature of the electrolyte at about 40° C., and not more 
t pyrites than corresponds to 0*3 grm. copper should be taken for the estimation. In 
any case, the deposit is washed with a jet of water as the cathode is lifted out of the 
bath, and is redissolved in 5 c.c. of nitric acid, and the solution is boiled to expel 
nitrous gases and re-electrolysed, preferably with the use of a rapidly rotating cathode, 
and the current from two Edison accumulators short circuited through the bath 
(about 2*6 volts). This second electrolysis occupies only ten to fifteen minutes. The 
first one may be accelerated by the use of hydrazine sulphate or sodium bisulphite 
to reduce the iron to the ferrous state, instead of leaving this work to the current, but 
this is not permissible if the pyrites contains arsenic, for these reagents reduce 
arsenic to the arsenious condition, with the result that arsenic is deposited on the 
cathode with the copper. G. G. J. 

Eeaetion of Gold Salts with m-Phenylenediamine. j. A. Siemssen. 

{ Ghem .. Zeit, 1912, 36, 934.)—A solution of m-phenylenediamine (5 : 1,000) is a 
sensitive reagent for gold salts, and will give an immediate violet coloration with a 
0*005 per cent, solution of gold chloride. With stronger solutions of the gold salt 
(0*5 per cent.) the reagent gives colorations ranging from yellow to dark brown. The 
f^phenylenediamine solution must be decolorised, if necessary, by boiling with freshly 
ignited animal charcoal. G. A. M. 

Separation of Iron from Titanium. F. Bourion. {Ann, Chim . anal, 
1912,17, 281-284.)—The extreme error of the method, which has been described 
before (Analyst, 1912, 323), is ± 2 mgrms. when operating on 0*5 grm. or less of the 
mixed oxides. G. C. J. 


Quantitative Separation of Lanthanum from Yttrium. C. James and 
T. 0. Smith. {Ghem. News, 1912, 106, 73-74.)—The following method was found 
to give a more perfect separation than the potassium sulphate method. It depends 
on the insolubility of lanthanum magnesium nitrate in concentrated nitric acid 
saturated with bismuth magnesium nitrate. Yttrium forms no double nitrate with 
magnesium. The solution containing lanthanum and yttrium as nitrates is evaporated 
to dryness, and the residue is treated with 25 c.c. of concentrated nitric acid saturated 
with bismuth magnesium nitrate. Solid bismuth magnesium nitrate (10 grms.) and 
1 grm, of magnesium nitrate are added, and the mixture warmed and stirred, and 


then allowed to stand for twenty-four hours. The crystalline deposit is filtered plf 

on a Gooch crucible, and washed with nitric acid saturated with bismuth magnesite 

nitrate. The filtrates and washing are evaporated to dryness, the residue Is 

with 200 c.c. of cold water, and bismuth is precipitated with hydrpg6n"^^|^fe|f 

The bismuth sulphide is filtered off and washed with cold water, 

boiled to expel hydrogen sulphide, cooled, treated with 

nearly neutralised with ammonia. Yttrium is then precijg^aie^ JR ipis ||f |f| 

1 acid, and the oxalate ignited to the oxide and weighed* 







470 


ABSTRACTS OF CHEMICAL PAPERS 


nitrate and bismuth magnesium nitrate in the Gooch crucible are washed into a 
beaker, bismuth is precipitated as sulphide, and in the filtrate from the bismuth 
sulphide lanthanum is precipitated in a manner exactly similar to that followed in 
the case of yttrium. With 0*2 grm. of lanthana and 0*2 grm. of yttria present, the 
amount of each earth may be determined with an error which does not exceed 
± 4 mgrms. It is pointed out that the error would probably be greater if the 
method were applied to the separation of lanthanum from holmium and dysprosium, 
since these elements have a tendency—slight though it may be—to form double 
nitrates with magnesium. On the other hand, the method might be expected to give 
a nearly perfect separation of lanthanum from those members of the yttrium group, 
the nitrates of which are more soluble than that of yttrium itself. 

In the author's hands the potassium sulphate method underestimates yttrium 
by more than 10 per cent., and no satisfactory results were obtained by substituting 
sodium sulphate for potassium sulphate, nor by methods depending on the different 
solubilities of the formates and cacodylates of lanthanum and yttrium, G. G. J. 

Determination of Lithium. L. R, Milford. (X Ind . and Eng . Cham., 1912, 
4, 595-597.)—Of mineral waters containing much sodium and potassium relatively to 
lithium, 250 c.c. are evaporated to dryness in a large platinum dish, with occasional 
addition of a few drops of hydrochloric acid. The residue is heated to 120° C. for 
half an hour to render silica insoluble, and is then moistened with hydrochloric acid 
and rubbed up with 25 e.e. of 95 per cent, alcohol. The alcoholic extract is filtered, 
and the insoluble matter washed with 95 per cent, alcohol so long as lithium can be 
detected spectroscopically. The alcoholic filtrate and washings are evaporated to 
dryness, a little hydrochloric acid being added towards the end, and the residue is 
extracted and the extract filtered as before, but using absolute alcohol in place of 
weaker spirit* The alcoholic filtrate is evaporated to dryness, and the residue taken 
up in a little dilute hydrochloric acid. Magnesia is precipitated by addition of an 
excess of calcium hydroxide, and the solution is filtered, and most of the lime 
precipitated by addition of ammonia and ammonium oxalate. After standing over¬ 
night, the ealcium oxalate is filtered off and washed with at least 100 c.c. of water, 
or until lithium can no longer be detected. The filtrate and washings are evaporated 
to dryness, ammonium salts expelled at a low temperature, and the residue takeu up 
once more in a little hydrochloric acid. Ammonia and ammonium oxalate are added 
again, any precipitate which separates at once or on concentrating is filtered off, and 
the filtrate is evaporated to dryness, and ammonium salts expelled by heating in 
platinum just short of redness. The residue is taken up in water, filtered and 
washed, using as little wash-water as possible, and is then evaporated with hydro¬ 
chloric acid and chlorine-water to decompose any bromide or iodide. The ignited 
residue is taken up with a little water, and the solution, acidified by a few drops of 
hydrochloric acid, is transferred to a large platinum dish. About 30 c.c. of amyl 
alcohol are added and the water boiled off, with constant stirring to prevent bumping. 
A drop of dilute hydrochloric acid is added to reconvert traces of lithium hydrate to 
chloride, and the solution is concentrated to about 15 c.c. on the steam-bath, and 
then filtered into a platinum dish and evaporated to dryness. This treatment with 
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amyl alcohol separates most of the sodium and potassium chloride which escape 
separation by means of alcohol in the earlier stages of the process. The residue of 
lithium chloride is treated with water and a few drops of sulphuric acid and evapor¬ 
ated to dryness, the excess of acid is expelled by heating to dull redness, and the 
residue again taken up in water. Ammonia is added to precipitate the last trace of 
magnesia, which is filtered off and washed with boiling water. The filtrate and 
washings are evaporated to dryness, freed from ammonium salts, and the treatment 
with ammonia repeated until no further precipitate of magnesia is formed. The 
lithium is finally weighed as sulphate, and a deduction of 1*7 mgrms. is made to 
correct for the solubility of sodium and potassium chlorides in amyl alcohol. 

G. C. J. 

Gravimetric Estimation of Magnesium. L. Karaoglanow. (Jahrbuch d . 
Unw. Sofia , 1910-1911, 1-57; through Chem. Zentralb 1912, IL, 548-549.) — 
Magnesium ammonium phosphate, precipitated from solutions of magnesium chloride 
or nitrate, should be washed with ammonia containing ammonium salts, but pre¬ 
cipitates obtained from the sulphate are best washed with 2*5 per cent, ammonia. 
The method of Neubauer always gives higher results than the method of Gibbs or 
that of Schmitz, and the results obtained by the latter methods agree closely with 
■those yielded by the oxide and sulphate methods, which the author has slightly 
modified with a view to making them sufficiently accurate to serve as control 
methods in his experiments on the phosphate method. The high results yielded 
by Neubauer’s method are not due to the formation of (NH 4 ) 4 Mg(P0 4 ) 2 , as Neubauer, 
and also Gooch and Austin, have assumed, but are probably due to the power of 
adsorption possessed by the amorphous or granular magnesium ammonium phosphate. 
Pellet’s method is useless for quantitative purposes, since no definite magnesium 
sulphopyrophosphate is obtained, but only an equilibrium between magnesium 
pyrophosphate and sulphuric acid. G. C. J. 


Volumetric Estimation of Manganese. L. Karaoglanow. (Jahrb. der 
Univ . Sofia, 1910-1911, 1-33; through Chem . Zentralbl 1912, IL, 548.) — Some 
of the disadvantages of Yolhar&’s method disappear when it is applied to solutions 
o! manganous nitrate instead of to solutions of the sulphate. Par example, the 
titration can be carried out in presence of ferric nitrate and aluminium nitrate, 
whereas the corresponding sulphates hinder the action of permanganate on 
manganous sulphate. Moreover, manganous nitrate can be titrated in nitric acid 
solution, whereas in sulphuric acid solution manganion is not oxidised by per¬ 


manganate. The presence of the nitrates of barium, zinc, potassium, and silver, 

farther the reaction between manganous nitrate and permanganate. Feme nitra|ti 

and aluminium nitrate in high concentration limit it, their action depen$i^||® 

their tendency to hydrolytic dissociation in aqueous solution, the nitric 

free being the agent which interferes with the oxidation. The method j 

results somewhat Wow the truth, the most accurate results 

presence of some ferric nitrate. The most convenient 

is that in which silver nitrate is added to the solution to he tit p£i & t>s\ 
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such circumstances being “ sufficiently exact.” Silver nitrate reacts with manganous 
acid to form silver manganite, the amount of the latter formed depending on the 
relative concentrations of silver nitrate, manganous nitrate, and manganous acid. 
In practice, the precipitate consists mainly of manganous acid, the greater part 
of the silver nitrate remaining unchanged in the solution. If other nitrates are 
present, even less silver manganite is formed, the other metals replacing the 
silver of silver manganite. These other metallic ions exercise a similar influence 
on the divalent manganese of manganous manganite. This is the explanation 
of the favourable influence of metallic salts on the reaction between perman¬ 
ganate and manganous nitrate. Equivalent quantities of different metallic nitrates 
displace different quantities of silver or manganese from their combination with 
manganous acid; the order is ferric, silver, zinc, aluminium, barium, and potassium 
nitrate. The same order applies to the accuracy of the results when manganese 
nitrate is titrated with permanganate, the most exact results being those obtained in 
presence of a reasonable amount of ferric nitrate. The variation in the results cannot 
be ascribed to disturbed equilibrium between manganous manganite and metallic 
nitrate, but depends on the fact that the formation of manganous manganite cannot, 
wholly be prevented even if the titration be conducted in presence of a great excess 
of another salt. Once manganous manganite is formed, however, it is with diffi-; 
culty either oxidised by permanganate or substituted by another metal, since the 
system is heterogeneous. The author's work proves the untrastwcrthiness of 
Bossier's method for the volumetric estimation of manganese, and throws doubt on 
Bose’s method for the preparation of silver manganite, which afforded the basis of 
Bossier’s method. G. C. J. 

Absorption of Ultra-violet Rays in Ozone, and its Application to the 
Estimation of Ozone in Small Concentrations. F. Krueger and ®L Moeller* 

(Physikal. Zeitsch ., 1912, 13, 729; through Ghem. Zentmlbl ., 1912, II., 748.)—The 
rapid absorption in the region of wave-lengths from 200 to 300 w may be used for 
the estimation of ozone if the coefficients of absorption for the several wave-lengths 
are accurately known. The authors find that the maximum absorption has the 
position assigned to it by E. Meyer [AnnaUn der Physik, 1903, 12, 849), but that 
his coefficients of absorption require correction. The light from a quartz mercury 
vapour lamp was passed through a quartz prism, a slit, the absorption-tube, and 
a photo-electric potassium cell. The current, measured by means of a quadrant 
electrometer, is a measure of the intensity of the light. Comparative tests with 
known concentrations of ozone gave satisfactory results with the new data. The 
optical method is more sensitive than the chemical, and can be carried out on lower 
concentrations. O. E. M. 

Estimation of Inorganic Phosphorus in Plant Substances. R. C. Collison* 
(J. Ind . and Eng. Chem 1912, 4, 606-609.)—Dilute acid extracts of plant substances 
contain proteins, carbohydrates, and, in the case of cereals, salts of phytic acid, besides 
inorganic salts. All these substances, especially the salts of phytic acid, inhibit the 
formation of ammonium phosphomolybdate. The author previously (Ohio Agr. Exp. 
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Sta. Bull ., No. 215) recommended a preliminary extraction with 0*2 per cent, hydro¬ 
chloric acid, followed by precipitation with magnesia mixture. The dried precipitate 
was then thoroughly extracted with a measured volume of acid alcohol, the mixture 
filtered, and phosphorus determined in an aliquot portion of the filtrate, thus avoiding 
• the precipitation of phosphorus in presence of proteins and salts of phytic acid. The 
author has since found that cold alcohol (94 per cent.) containing hydrochloric or 
nitric acid (0*2 per cent.) dissolves the common phosphates which are insoluble in 
neutral or slightly alkaline alcohol. Proteins in general, nucleinic acid from yeast, 
carbohydrates and salts of phytic acid, are mostly insoluble. He therefore recom¬ 
mends such an acid alcohol extraction of the material followed by filtration, thus 
leaving behind the undissolved organic phosphorous in the residue. The method 
was fully investigated on soya beans, rice polish (on account of its high content of 
phytin), and maize germ meal. Known amounts of inorganic phosphorus were 
added to these materials and recovered with accuracy. Ten grms. of the finely- 
ground material is placed in a 400 c.c. flask and covered with 300 c.c. of the acid 
alcohol solution referred to, the whole being shaken every five minutes for three 
hours. After filtration an aliquot portion is made just alkaline, with ammonia, and 
then allowed to stand eight to twelve hours. The precipitate is filtered off, washed 
i with 94 per cent, alcohol made faintly ammoniacal, and then dried, after which it is 
“dissolved in 100 c.c. of 0*5 per cent, nitric acid. The material is again filtered and 
precipitated with acid molybdate solution. A farther advantage of the proposed 
method is that alcohol extraction tends to prevent enzymic and bacterial decomposition 
of organic phosphorus compounds, evidence being given that in many cases variations 
in results have been due to the splitting off of inorganic phosphorus from organic 
compounds. Analyses of some thirteen substances are recorded by the acid water 
and acid alcohol methods, with and without the addition of known amounts of 
inorganic phosphorus, in all cases the results agreeing with the theoretical figures 
when the latter method is used, and in five cases only when the acid water method ‘ 
was adopted, these five being materials which do not give much organic matter on 
extraction. H. F. E. H. 


New Compensation Method fop the Comparison of Quantities of Radium, 
and some Applications of this Method. E. Rutherford and G. Chadwick. 
(Le Radium, 1912, 9,195; through Chem . Zmtralbl ., 1912, II., 752,)—A preparation 
of unknown radium content is best compared with a standard by means of the 
y-radiafcion. It is a necessary condition that the preparation shall contain no meso- 
thorium or radiothorium, as both give off y-rays nearly equal in effect to those of 
radium. The intensities should not be greatly different, as with ratios of 10 to l, 
for example, it is difficult to be certain that there is complete saturation of thb 


ionisation current in the electroscope. To avoid this difficulty, the authors h&ye; 
evolved a compensation method, in which the y-rays from the radium preparation 
produce a saturation current, which is compensated in an ionisation | 

opposed constant ionisation current from a preparation of uranium, ; ; j j 
compensation is effected, with the help of a Dolezalek electrometer the ? 


distance from the ionisation vessel of the radium preparatiops,;^^ 
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is then proportional to the square of this distance. Corrections for the absorption 
in air, and, if necessary, in glass, are applied in accurate determinations. Further 
corrections, for which the original should be consulted, are necessary for the estima¬ 
tion of radium emanations. The y-activity of a considerable quantity of radium 
emanation gave by this method an exponential decrease, with a limit of 3,854 days; 
a tube filled with radium emanation reaches its maximum in 255 minutes. The 
emission of y-rays was not affected by bringing the emanation into a powerful 
magnetic field. O. E. M. 


Continuous Fractional Distillation of Water. W. B. Bousfield. {J. Ghem. 
Soc. t 1912, 101, 1443-1453.) — Water having a conductivity represented by 
Kis~l x 10“° is taken as having unit conductivity. In a previous paper (/. Gkem. 
Sqc., 1905, 87, 740) an apparatus yielding water of this order of purity by continuous 
fractional distillation of tap water was dealt with by the author, and he now describes, 
with drawings and full details (for which reference must be made to the original), 
two forms of still more readily managed, and of a simpler type. The first of 
these—intended for everyday purposes—yields about 30 litres of water per twenty- 
four hours, two-thirds of which has a conductivity of about 0*8, the rest being of 
ordinary character. If a strong solution of alkaline potassium permanganate is 
supplied with the feed-water at the rate of about 10 drops a minute, water of a 
slightly lower conductivity may be continuously produced. The other apparatus is 
suited for the continuous redistillation of water under diminished pressure, and 
by its use water having a conductivity of only 0*5 may be continuously produced by 
the redistillation of the ordinary product of the first still. Criticising Hartley, 
Campbell, and Poole {J. Ghem. Soc., 1908, 93,428), it is shown by several experiments 
that marked differences characterise the conductivities of the condensation products 
when waters containing traces of ammonia and acetic acid respectively are distilled 
and allowed to condense on (1) warm and (2) cold surfaces. In the distillation of 
ordinary water the “ hot-surface ” product is the purer when employing the first of 
the stills figured in the paper; while in the second, as in the still orginally described 
(he. cit.), the cold-surface product is the purer, and is probably of a higher degree 
of purity than any hitherto produced on a large scale by any previous arrangement 
of stilL The purest product is obtained from the hot surface, when the rate of 
distillation is so arranged that the proportions of distillate collected from the hot 
and cold surfaces are about 2 to 1. ‘Working so as to obtain this ratio, with a total 
output of 1£ litres per hour, with 3 inches gas pressure, the following conductivities 
were obtained from the first still: 


Hot-Surface Product. 

1. From tap water only . 0*90 

2. With a large addition of alkaline 

permanganate ... ... ... 1*20 

3. With 10 drops per minute ... 0*75 


Cold-Surface Product. 
10*0 


2*0 

2*8 


The paper closes with a description and illustration of the second, or “three- 
bottle,” still in series, where an electric heating source is employed in the first 
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bottle, the “ hot-surface ” product collectiug in the second bottle, and the “ cold- 
surface ” water going into the third. H. F. E. H. 


' Calcium Carbide Method for Estimation of Moisture. H. C. McNeil. 
( Chem. Eng., 1912,16, 38-40.)—This method has been made use of for a variety 


of analyses by different observers 
(cf. P. Y. Dupr6, Analyst, 1909, 30, 
266; 1906, 31, 213; R A. Cripps 
and J. A. Brown, 1909, 34, 519; 
I. Masson, 1911, 36, 112). The 
author’s apparatus for measuring 
the acetylene given off by reaction 
with the moisture-containing sub¬ 
stance, shown in the figure, has been 
used for the examination of soaps, 
paints, leather powder, and infants’ 
foods. 

The reaction flask, A , has a 
capacity of 25 c.c., and into it a 
weighed amount of the sample in 
powder form is introduced. Barium 
sulphate, silica or similar material is 
used to mix with the substance, if 
necessary, so that the carbide will 
readily mix with it; or the sample 
may be dissolved or suspended in a 
liquid, such as toluene, amyl alcohol, 
or even kerosene and heavy mineral 
oils. The tube B is charged by filling 
the side projection with carbide 
ground to a fine powder, a cotton¬ 
wool plug pushed down to the con¬ 
striction, and a little more carbide, 
covered with wool, placed alternately 
until the tube is loosely packed, to 
prevent loss of moisture. The stop¬ 
cock, F, is opened to the air by 
pulling it partly out, after connecting 
A'with B , and B with 0 by means of 
‘ tubing, etc., as shown. The flask A- 
and tube B are surrounded with the 
vessel <?, and water is run through 
O and O till the apparatus is at the 



temperature of the water, and when the burette is reading 
E the tap F is turned so that B and C are in comm a,nic ati^4l 'l44j 
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tipped into A and the rate of reaction carefully controlled. The flask is thoroughly 
shaken, and the mixture heated for about fifteen minutes, by surrounding the vessel 
with a bath of boiling water. The apparatus is then reduced to the initial temper¬ 
ature, and the measurements made. The tube E is an* auxiliary container for use in 
the case of substances containing much moisture, or of such a nature that a fair 
sample in small amounts cannot be obtained. In such cases F is turned to connect 
C, E, and A, and the resultant gas'is lead from E into G and cooled, measured, 
and passed out in portions. Mercury is used in the apparatus, or strong brine 
saturated with acetylene, and coloured with alkali and phenolphtbalein. 

The apparatus should be standardised, so that the amount of gas given off from 
carbide by a definite amount-of water is known. Practically, 1 grm. of water yields 
about 582 c.c. 

Paints, pastes, and soaps, should be mixed with freshly ignited barium sulphate 
in sufficient amount to overcome pastiness, and then sand is added to make the mass 
granular. Alcohol may be used in the case of soaps, instead of the dry method 
just described, provided that it is first treated with calcium carbide and saturated 
with acetylene. The infants’ foods examined reacted only slowly, the reaction 
being in some cases incomplete after one hour at 100° C. A. E. T. 


Assayof Sodium Peroxide for Blaaehing Purposes. W. Herbig\ (.Farber 
ZeiL, 1912, 23, 193-196; through Ohem , Zentralbl ., 1912, II., 636-637.)—In the 
author’s experience the gasometric method for the assay of sodium peroxide often 
gives too high results, values sometimes equivalent to 114 per cent, of sodium 
peroxide, which can only be explained by the presence of some higher oxide— e.g., the 
tri- or tetroxide of sodium. Such higher oxides are of no interest to the bleacher. 
With the permanganate titration method satisfactory results are obtained by the 
following procedure: A mixture of 200 c.c. of water and 200 c.c. of dilute sulphuric 
acid (1; 5) is cooled to 0° C., by the addition of some clean ice, the permanganate- 
consumption of whieh has been previously determined. The height of the liquid in 
the beaker should be 10 or 12 cm. Then a weighing tube containing 0-2 to 0*3 grm. 
of sodium peroxide is quickly dropped in a horizontal position to the bottom of the 
beaker. The air in the weighing tube only allows the acid to come gradually in 
contact with the peroxide, so that decomposition is slow. If the acid attacks the 
peroxide ail at once the results show considerable variations. The iodometric method 
may be carried out in a similar manner. The peroxide enclosed in a weighing tube 
is introduced into a 10 per cent solution of potassium iodide acidified with hydro¬ 
chloric acid, and the flask is kept stoppered for forty-five minutes; the liquid is then 
diluted largely, and the iodine titrated with thiosulphate. The results are concordant 
if the iodide solution be sufficiently strong during the reaction, but it must be 
sufficiently diluted before the titration; the acid must be present in excess, and, 
above all, the thiosulphate solution must only be added drop by drop. Certain 
samples of sodium peroxide contain greyish black grains consisting apparently of 
sodium ferrate; such impurities are liable to be very injurious to the cloth in the 
bleaching process. J. F. B. . : 



INORGANIC ANALYSIS 


4 77 


Volumetric Determination of Tin. W. W. Patrick and G. C. Wilsnack. 
(J, Ind. and Eng. Chem 1912, 4, 597-599.)—If the alloy does not contain more than 
5 per cent, of lead or copper, an amount corresponding to 0*5 grm. or less of tin is 
taken for analysis, and if the sample contains less than 0*15 grm. of antimony, some 
powdered antimony is weighed out with it. Solution is effected in a 500 e.c. 
Erlenmeyer flask by heating with 10 c.c. of sulphuric acid. To the cooled solution 
10 c.c. of water is added, and this is followed by 60 c.c. of hydrochloric acid, and a 
farther 40 c.c. of water. The flask is fitted with a four-hole rubber stopper. Through 
one hole passes a tube for the introduction of carbon dioxide to the bottom of the 
flask. , Another hole carries a short bend which is connected by flexible tubing to a 
100 c.c. pipette which dips into water, and serves to prevent air being sucked into the 
apparatus if the flow of carbon dioxide is not quick enough to prevent the formation 
of a partial vacuum when the contents of the flask are cooled. A third hole carries 
a glass rod of such diameter that it can easily be moved up and down. In its lowest 
position it should nearly touch the bottom of the flask, and at its lower end it has 
sealed to it a platinum hook to which is attached a spiral of very pure iron made 
from a 4-inch by J-inch strip of £-inch plate. The fourth hole carries a piece of 
|-inch tubing, drawn out to a jet below and with a lateral hole blown on it just above 
. the jet. This tube serves for the introduction of the iodine solution used for titrating 
the tin, and also for the introduction of water to wash the iron coil when this is 
raised out of the liquid. With this latter object the jet is bent at a slight angle from 
, the vertical. The lateral hole allows carbon dioxide to escape without impeding the 
even delivery of iodine solution drop by drop. This stopper being fitted to the flask, 
and the jet tube being suitably plugged, the air in the flask is displaced by carbon 
dioxide, and the contents of the flask are maintained in gentle ebullition for twenty- 
five minutes, and then cooled in running water, the current of carbon dioxide being 
continued all the time. The iron wire is raised out of the liquid and washed free 
from tin solution by means of freshly boiled water admitted through the jet tube. 
The tin is then titrated with iodine and starch, after raising the iron coil to such 
a position that iodine falling from the jet cannot come in contact with it. 

Alloys containing more than 5 per cent, of copper or lead are decomposed by 
covering with 10 c*c. of concentrated nitric acid, followed by evaporation to dryness. 
The residue is baked strongly for fifteen minutes, and, when cool again, is rubbed up 
with 20 c.c. of dilute (1 : 1) nitric acid. The insoluble matter is filtered off, washed 
with hot water, and then transferred with the filter-paper to a 500 c.c. Erlenmeyer 
flask, in which it is digested, at first at a gentle heat, with 20 c.c. of sulphuric acid 
and 2 grm. of potassium sulphate. Before the liquid loses its black colour, it is 
allowed to cool, and any carbon on the sides of the flask washed down with water, 


aided, if necessary, by a “ policeman. ” The digestion is then continued until the; 
solution is colourless. To the cooled solution, 50 c.c. of water and 45 cjq; oft 


hydrochloric acid are added, and the reduction and titration of the tin co: 
the manner already described. 4 T | < 

The iodine solution is standardised on the purest tin obtainable.^ 
error of the method is 1 in 400 if sufficient of .the alloy is taken giye a^ 
on the iodine burette. . :u 
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Analysis of the Waters of the Thermal Springs of Balth. I. Masson and 
W. Ramsay. (/. Ckem. Soc 1912, 101, 1370-1376.)—The King’s spring, the largest 
of the three main springs, delivers half a million gallons in twenty-four hours at a 
temperature of 50° C. Potash drinking glasses, after prolonged use, turn yellow 
owing to the niton or radium emanation contained in the water having liberated 
potassium in an atomic state of subdivision. Soda glass, similarly exposed, turns 
pale violet. The water has a density of 10175 at 4° C., and a freezing-point 
of - 0-07° G,, and gas escapes at the rate of 4,927 litres in twenty-four hours. Oxygen, 
hydrogen, and methane were absent from this gas, and 168 c.c. of residual inactive 
gases freed from COg by potash and from nitrogen by passing through red-hot tubes 
charged with magnesium lime, were fractionally condensed in charcoal cooled with 
liquid air. Portion 1 measured 96 c.c., and weighed 1*706 grm. per litre. Helium 
and krypton were absent, and calculation showed the presence of 88*7 c.c. of argon 
and 7*9 c.c. neon. Portion 2 measured 61 c.c., weighed 1*3509 grm. per litre, and 
consisted of 31*1 c.c. of argon and 29*9 c.c. neon. Helium lines were absent. 
Portion 3 was uncondensable by charcoal, the weight of a litre was 0*2681 grm., and the 
fraction measured 5*6 c.c.; 4*9 c.c. of helium and 0*7 c.c. of neon were calculated to 
be present. Adding these three portions together, the total gas contained per litre 
is CO* 36 c.c.; nitrogen, 954*1 c.e.; argon, 7*263 c.c .; neon* 3*334 ; .and-to^ * 

0*297 c.e. Bath gas, therefore, contains 0*779 times as; IRfH 

much neon, and.73*8 times as much helium as atmospheric 
5,363 litres of gas hseapmg daily from the three springs, there are ,89 litres of argon, 
12*5 litres of neon, and 1*6 litres of helium. Niton or radium emanation is also 
present in too small quantity for chemical estimation, but was measured by comparing 
the rate of discharge of an electroscope filled with Bath gas, with the effect produced 
by the niton accumulated during a definite time from a standard solution of radium 
brompe containing ragnn',- of metallic radium. The niton in a million litres 
of gas from the King’s spring was thus found to be in equilibrium with 38*65 mgrms. 
of radium. 'The residue left on. evaporating the water had the following composition 
in mgrms. per litre: Li, 0*36; Na* 181*1; K, 16*7; Mg, 4*1; Ca, 335*7; Sr, 3*2; 
Be, 40*2; AJ, 9*7; As, trace; 01, 154*8; Br, 4*4; S0 4 , 1054; CO* 15*8; SiO s -. 
Total, 1811*0. The rare earths were absent. Radium, as metal, amounted to 
0*1387 mgrms. in a million litres, the small quantity being due to the high percentage 
of sulphate. Some deposit on the old Roman lead pipes still at the spring consisted 
mainly of calcium sulphates. The radium in it was determined, since in 1,760 years 
half of that originally present would have changed into niton and its products. 
One part of radium in 10 million parts by weight of the deposit were found. Radium 
was not detectable in the modern deposit. H. F. E. H. 

APPARATUS, ETC. 

Application of Light Energy to the Stu$y of Certain Pi&bi&m & 
Analytical Chemistry. M. Landau. (Gompt. rend., 1912, 155, m^J^The 
author has studied the action of ultra-violet rays on certain hydrocarbons and carbon 
monoxide. This action is of two kinds: It causes the polymerisation©! unsaturated 
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gaseous hydrocarbons into liquid and solid bodies, whilst in presence of excess of 
oxygen it brings about photocombustion of hydrocarbon and carbon monoxide gases. 
The polymerising action is very slow, even when a powerful quartz mercury lamp of 
500 volts is used at a distance of 4 cm. In the case of ethylene, the shrinkage of 
a volume of the gas amounted to 71 per cent, after nineteen hours, whilst a much 
longer exposure was required to produce complete condensation. In the case of 
acetylene the action was still slower. The photocombustion was studied in the case 
of ethane mixed with an excess of oxygen; combustion was complete after sixteen 
hours’ exposure. The combustion of metbane was more difficult, and incomplete in 
the time devoted to its study. That of carbon monoxide amounted to 72 per cent, 
in fifteen and a half hours, and was complete after longer exposure. In the com¬ 


bustion of hydrocarbons, intermediate products, including carbon 
monoxide, were formed. The combustions were carried out at a 
temperature of 80° 0. The above reactions were applied to the 
analysis of a mixture of ethane, ethylene, and hydrogen. Such a 
mixture cannot be resolved by explosive combustion, because 
ethylene and hydrogen together are equivalent to ethane; but by 
a very prolonged exposure to the ultra-violet rays in absence of 
oxygen the ethylene may be condensed by photo-polymerisation 
and the contraction measured; oxygen is then added in excess, 
and the residue submitted to photocombustion. The spectra of the 
gaseous hydrocarbons show a strong absorption of ultra-violet rays 
whereas those of carbon monoxide and dioxide do not. 

J. T. B. 



The “Sapometer.” C. Huggenberg and H. Stadlinger. 
{Chem.' ZmU, 1912, 36, 938.)—The special form of burette here 
illustrated is recommended for use in soap analysis. A weighed 
quantity (about 10 grins.) of the soap is dissolved in warm water, 
the solution poured into the « sapometer,” which has previously 
been charged with 30 e.e* of f sulphuric acid, and warm water added 
to bring the total contents to about 97 to 100 on the bottom scale. 
After the mixture is cold the fatty acids are extracted by shaking 
with ether or a mixture of ether and petroleum spirit, which is 
added until the contents reach a mark on the top scale. Any 
aliquot part of the upper ethereal solution may then be drawn off 
through the tap at the side and evaporated, while the lower layer is 
used for other estimations. The apparatus may be obtained from 
Altmann, Luisenstrasse, 47, Berlin. C. A, M. 


Apparatus, for Automatically Decanting and Washing 
Precipitates. E. Sinkinson, (Gkem. News, 1912,106, 49-50.)^ . 
The decanting and washing parts of the apparatus are 
the former consisting of supports for the funnel and the | 
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containing the precipitate and liquid, and the latter of a rotating jet worked 
electrically. 

The funnel containing the filter-paper is supported in a ring at one end of a 
balance-arm, and is counterpoised by a sliding weight on the other arm. By moving 
the weight the amount of liquid run into the filter can be regulated. When sufficient 
liquid has run into the filter, the funnel drops and is arrested by a fixed support, 
which carries four mercury cups serving to make and break electrical contact, and 
so controlling the motors regulating the supply of liquid to the filter. The beaker 
containing the liquid is supported on a sloping table, the slope being controlled by a 
motor. Thus, when the funnel drops, the motor is reversed and the liquid ceases to 
pass into the filter. When decantation is complete, and the precipitate has been 
transferred to the filter, the washing attachment is brought into use, the jet of wash- 
water being rotated by means of a worm-gearing electrically actuated. The operations 
of decantation and washing are carried out automatically, and the apparatus requires 
no attention except when the washing attachment is to be connected. The original 
paper is illustrated by four diagrams of the apparatus. A. B. T. 

Valve for Filter Pumps. H. B. HuteMusou. 
(Chem. News, 1912, 106, 99.)—This valve, which is of 
special use when the water- supply : is object to njueh 
variation, consists of a stout glasB4tibe| , {|y ] # io; : 
§ inch diameter fitted with two ffabbfer-. 

corks, and B 2 , between which is placed 
rubber bung, G, with its wider end downwards,. 
fitting loosely into the tuba A glass tube, D, with an^ 
oblique lower end, is pushed through B v until it is about 
X to 2 mm. from the upper surface of the bung, 0 , and a 
second tube, E t is brought sufficiently far through B 2 to 
enable it to act as a support without bulging the upper 
surface of the cork. The valve may be used alone or 
attached to a small filter flask as shown. The latter 
way keeps the corks moist, which is an advantage, but 
when the valve is intended only as an air valve, it is 
best moistened with dilute glycerol. The tube D is 
then attached to the pump, and E on the side-tube of 
the filter-flask is joined to the filtering or vacuum distillation apparatus. Messrs. 
Gatlenkamp supply the valve. H. E. E. H. 

Apparatus for Automatic Analysis of Liquids. (Chem. Zeit, 1912, 36, 
962.)—The apparatus figured serves for the automatic and periodical estimation of 
any constituent of a liquid which yields a gas on admixture with an appropriate 
liquid reagent—for example, for the estimation of ammonia in aqueous solution by 
the hypobromite reaction. The reagent is stored in the vessel o whilst the liquid to 
be controlled flows steadily through the cock a ink) b, continually overflowing 
through c. The whole apparatus is operated by the syphon tank v, and the 
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periodicity of its operation is controlled by 
the cock u, connected to a water-supply 
system. As the tank and tube w fill, the 
air-pressure forces the liquid in the bulb t 
into s, thus sealing the end of the tube r, 
which is the sole route by which gas can 
escape from the gas-bell g. With increasing 
head of water in w the (ammoniacal) 
liquid in the measuring tube Z is forced 
into the reaction chamber k } and at the 
same time a measured portion of the 
reagent (hypobromite solution) is forced 
from p into k. The reaction chamber k is 
provided with means to ensure intimate 
mixture of the reacting liquids and with 
an automatic overflow. The gas generated 
in k passes through r to the gas-bell g, 
which rises, and in rising lowers a pencil 
Which traces a continuous line on the 
clockwork drum d . Finally, the syphon y 
operates, the tank empties itself, the level 
of the liquid in s falls sufficiently to allow 
the gas in the bell to escape through r, the 
reagent measure p refills immediately, and 
the measure l fills moire slowly with the 



liquid to be tested. The cycle of operations is then repeated. The point 



of minimum depression of the pencil are obviously a measure of the 
amount of ammonia (or other constituent to be estimated) in the liquid, 
and once the instrument has been calibrated the drum can be supplied 
with paper ruled to give absolute readings. The makers of the instru¬ 
ment, J. v. Geldern and Co., Diisseldorf, supply with it a self-acting 
compensator for variations in temperature and barometric pressure. This 
attachment is not shown in the figure. G- G. J. 


Constant Flow Aspirator*. J. F. Hoffmann. (Zeitsch. angew. 
Chem 1912, 25, 1723-1724.)—A .Mariotte aspirator, when operated at a 
low speed for long periods, often works irregularly on account of the 


accumulation of gas bubbles in constricted portions of the apparatus. 
The apparatus here figured overcomes this difficulty. The horizontal -j 
limb of the T-tube, which is conveniently constructed from a j 

burette, passes through a rubber stopper in the tubulus of ..the ^ 

(not shown in the illustration). Through a rubber, collar, ^ 
suitable dimensions is pushed up into the vertical jimf* 5 

and the advantage of having the latter j 

tube lies in the fact that the speed .of 

.or lowering the capillary, and- the ; | 
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tion. Before setting the apparatus in operation, the bulb which closes the top of 
the burette is partly or wholly filled with water by suction, and its limb closed by 
means of a piece of rubber tube and a glass plug. Any bubbles of gas which may 
escape from the water accumulate in the bulb, and do not interfere with the regular 
flow of water. Q t 


$ ❖ ^ 


REVIEWS. 

Methods op Organic Analysis, By H. 0. Sherman, Second edition. New York. 

1912. The Macmillan Co. Pp. xvi + 407. Price 10s. 6d. net. 

The descriptions of the methods in this book were written primarily for tbe use 
of third-year students, and, consequently, the technical analyst will find compara¬ 
tively little that will assist him. In some respects the work is quite up to date. For 
instance, the methods of glycerin analysis are those of the International Committees, 
but in others the methods given are nearly obsolete ; and as an instance butter i&ay 
be cited, the Beichert-Meissl method being described in full, while probably the 
modification of Polenske is now universally employed, * ^ ? ; 

_ -^e best feature of tbe book is the full and clear descriptions' ot the method, 
which are followed by explanatory notes, and tbe list of references for ilk& studeht 
who wishes to follow up the subject. The work appears admirably designed for the 
purpose for which it was written. H. Droop Richmond. 

Water Analysis for Sanitary and Technical Purposes. By Herbert B. 

Stocks, F.I.C. 1912. Charles Griffin and Co. Price4s.6d.net. 

In his preface the author states that he “ has endeavoured to give a concise and 
accurate description of the methods adopted for the analysis of waters for sanitary 
and technical purposes, with the hope that the information may be of use to Public 

Analysts, Medical Officers of Health, and students who are interested in this branch 
of analytical work.” 

The volume contains 186 pages, of which twenty-eight are devoted to the organic 
carbon and nitrogen process of Frankland. Neither the arrangement nor treatment 
of the subject-matter is original, and although most of the ordinary processes are 
described, the details and hints given are, in several cases, hardly sufficient to enable 
those unacquainted with water analysis to obtain tbe most accurate results. The 
illustrations are but few, and more than half of them poor in quality. The 
“apparatus for estimating free and saline ammonia,” figured on p. 10,probably com- 
pares unfavourably with that to be found in most water-analysis laboratories, and 
he illustration of the combustion apparatus, given on p. 30, is faulty at one 
point, and the simple gas-measuring tube indicated would be practically useless for 
the analysis of the products of combustion of many water residues. 

^ Although the work professes to cover analysis for «technical purposes,” it con- 
ams no reference to the chemistr softening processes. The examination of 
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sewage and effluents is frequently mentioned, but the methods favoured in the 
laboratory of the Boyal Commission on Sewage Disposal,* are not described, and, 
although a table of standards for effluents is given, the proposed standards of the 
Commission are ignored. 

From a careful perusal of the volume, it appears that Public Analysts and others 
must still remain contented with some of the works on water analysis already on 
their bookshelves. William T. Bubgess. 

Tables Annuelles Internationales de Constantes et Donnees Numeriques. 
Vol. I. Annee, 1910. Gauthier, Yillars, Paris; Akademische Yerlags- 
gesellschaft, m. b. H„, Leipzig; J. and A. Churchill, London; University of 
Chicago Press, Chicago. 1912. xxxix + 727. Cloth. 24s.net. 

The need of collecting physical data has made itself increasingly felt, and prob¬ 
ably the chemist has experienced the want of a handy book of reference even more 
than the physicist. The latter is concerned, generally speaking, more with the 
methods by which a property is determined, the limits of accuracy attainable, and, 

1 above all, the correlation with other properties; the chemist, on the other hand, 
usually has in view the connection between tbe constitution of certain chemical com- 
! pounds and some particular property. The physicist may have considerable trouble 
1 in searching scientific literature with regard to some physical property, but it is light 
when compared with that of the chemist, who, having some particular group of com¬ 
pounds under review, wishes to compare the values of some particular property. He 
" has to find out for which of the compounds in question the value has been deter¬ 
mined; secondly, when discrepant values of the constant are given by different 
observers, to judge which value is the more reliable. In fact, whilst methods for 
determining some constant will be found described in a comparatively small number 
of researches, the values of this constant for different substances may be scattered 
throughout chemical literature. 

Organic chemistry has its u Beilstein ” and u Richter,” physical chemistry its 
“ Landolt and Bdrnstein the latter does not, however, claim anything like the 
completeness of the organic works, and to remedy this defect the subject was venti¬ 
lated at the Seventh Congress of Applied Chemistry, an International Committee 
nominated, and the table of constants for the year 1910 is now published under the 
patronage of the Association Internationale des Academies. 

Values of constants have been accumulated by a large number of abstractors. 
From the list it will be noticed that the British Empire and Germany have con¬ 
tributed at least two-thirds of the total. The results have been passed on to a relatively 
small number (thirty-one) of compilers, all men of established reputation. The 
British members of this shorter list are Messrs. S. L. Archbutt, H. B. Hartley* 
A. W. Porter, L. J. Spencer, and 35. T. M. Wilsmore. Since the foreign 
are generally of the same status, it will be seen that the work has been planed 
' ■ reliable hands.. . . 

The principles nnderlying the general classification are not <juite | 

' titles of the chapters given on p. 21, and the table of contents dfj p|i||^j 
' * Fourth Beport, Yol. 
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easy to search for.any particular property; but why diffusion, degree of association, 
solubility, and similar matters should be dealt with after optical, electrical, and 
magnetic properties have been given, and be separated completely from coefficients 
of compressibility, density and viscosity, with which the work opens, passes the 
comprehension of the reviewer. Again, details relating to crystallography and 
mineralogy are sandwiched in between adsorption and organic chemistry, whilst 
mechanical and other properties of metals and alloyB come later in the book. Ho 
harm is done, for material is found without much difficulty; but the lack of arrange-. 
inent is to be regretted in a work on which so much pains has been bestowed. 

The data given are at least as full as oue would have expected, and the attempt 
has been made to record most of the significant figures. Taking a case at random, 
the densities of solutions of lithium nitrate were determined by Appleby in eonnec- : 
tion with work on the viscosities of aqueous solutions of this salt, and no less than 
forty-nine density measurements taken from his work are recorded, in addition to a 
single value given by Bimbaeh and Wintgen. 

A wise discretion has been exercised in the metallurgical, portion; the results ®! 
tests (tensile, torsion, etc,) are only recorded for materials of which an analysis has 
been made. A few matters which had escaped notice in the main part of the work: 
are dealt with in a short supplement. V ! ^' 

No index is given; the table of contents renders this scarcely necessary. $'#,; 
care taken in abstracting and compiling is worthy of the highest 
printing and general get-up are excellent. J. T. Hpwitt. 



Vol. XXXVII., No. 440* 


THE ANALYST. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 
AND OTHER ANALYTICAL CHEMISTS. 


The ordinary meeting of the Society was held on Wednesday evening, November 6, 
in the Chemieal Society's Boom, Burlington House. The President, Mr. L, Archbutt, 
F.I.C., occupied the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. Thomas 
Bigby Greenough, B.A. (Cantab.), A.I.C., “ Beech wood,” Leigh, Lancs, Assistant 
Analyst in the City Laboratory, Liverpool; Harold Lowe, M.Sc. (Manchester), 
A.I.C., 18, Hough Green, Chester, Assistant to Mr. W. F. Lowe, A.R.S.M., F.I.C.; 
James P, Ogilvie, “ Homedale,” Hendon Lane, London, N., analytical and consulting 
chemist; Stanley Elliott, A J.O., u Penshurst," Windmill Lane, Enfield, assistant to 
Mr. C. H. Cribb, B.Sc., F.I.C.; and John Algernon Lacy Sutcliffe, A.I.C., CSty 
Analyst's Laboratory, Broad Street, Birmingham, assistant to Mr. J. F. Liverseege, 
F.I.C., were read for the first time. 

Messrs. S. W. Collins, B.Sc., F.I.C., and C. B, Lessner, were elected members of 
the Society. 

The following papers were read: u Note on an Apparatus for Testing Water 
by Measurement of its Electrical Conductivity,” by L. Archbutt, F.I.C.; “The 
Detection and Estimation of AraehisOU,” by Norman Evers, B.Sc,; “ The Examina¬ 
tion of Chinee and Japanese Wood Oil,” by A, Chasten Chapman, FXOf| anil 
“ The EstehMon of Manganese by the Bismuthate Method,” by Bu F. W 
A.B.O.S., B.Sc. ■ 

* * * * * t '< 
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Shrewsbury: poisonous oases prom oilfields 


POISONOUS GASES FROM OILFIELDS. 

By HERBERT EL SHREWSBURY, F.I.C. 


Recently a negro was killed by breathing the gas at the bottom of a pit under an 
oil derrick close to the Pitch Lake at La Brea, Trinidad. The pit was some 10 feet 
deep and surrounded the easing of the tubular oil-well, from which the gas most 
probably overflowed into the pit. Whilst working in this pit the man became 
giddy and had to be helped out. Twelve hours afterwards he died. 

A sample of gas taken from the top of the well, or oil-tube, was forwarded to 
this laboratory, and the author found its composition to be as follows: 

Sulphuretted hydrogen ... ... ... * ... 0*1 

Carbon monoxide ... ... ... ... ... 1*1 

Saturated hydrocarbons ... ... ... ... 4*4 

Unsaturated hydrocarbons ... ... ... ... 2*5 

Oxygen ... ... ... ... ... ... 8*7 

Carbon dioxide ... ... ... ... ... 11*9 

Hydrogen ... ... ... ... ... ... 18*8 

Nitrogen ... ... ... ... ... 52*5 


Assuming all the oxygen and some of the nitrogen to be derived from air, the 
amount of air present was found to be 43*4 per cent., and the composition of the 
gas as it issued from the ground was calculated as: 

Sulphuretted hydrogen ... ... ... ... 0*2 

Carbon monoxide ... ... ... ... ... T9 

Unsaturated hydrocarbons ... ... ... ... 4*4 

Saturated hydrocarbons ... ... ... ... 7*8 

- CarbSn dioxide ... ... ... ... ... 20*9 

Hydrogen ... ... ... .... ... 31*4 * 

Nitrogen ... ... ... ... ... ... 33*4 


A. Wynter Blythe states that 0-05 per cent, of sulphuretted hydrogen in air is the 
utmost that can be breathed with safety, that 0*08 per cent, is dangerous, and 0*10 
to 0*15 fatal to human life. According to Haldane, more than 0*15 per cent, of 
carbon monoxide is dangerous to human life, and 0*4 per cent, would kill in a, 
moderately short time. 

It will be seen that the gas, as it issues from the ground, is extremely poisonous, 
and that even when mixed with 43 per cent, of air it would kill when breathed for a 
short time—as, indeed, it did. » 

The author has visited the Pitch L ake, and the following observations may be 
of interest. The surface of the lake is covered with little pools and channels of 
water, through which gas is constantly bubbling. Gas also issues from the pitch 
itself, which is generally as firm as asphalt, but in places is soft, and in fact liquid. 
Toe gas has exactly the same odour as the sample described, the small percentage 
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of sulphuretted hydrogen mixed with the hydrocarbons producing a sweet and tar¬ 
like smell. It is an interesting fact, which the author has personally witnessed, 

, that small fishes live in the pools through which the gas bubbles, notwithstanding 
its poisonous character. 

In view of the probability of this evolution of poisonous gas from oilfields being 
a phenomenon of common occurrence, a widespread publication of the above facts 
might be the means of averting loss of life. 

Government Laboratory, 

Trinidad, B.W.I. 

Xfc £22 

TP + TP TP 

THE DETECTION AND ESTIMATION OF ARACHIS OIL.* 

By NORMAN EVERS, B.Sc., AXC. 

(Bead at the Meeting, November 6,1912.) 

Part I. —Detection. 

; J.. Berlier (Ann. Chirn. anal., 1899, 4, 4) suggested, the following qualitative test 
for araehis oil in olive oil: 

One c.c. of the oil is saponified with 5 e.c. of alcoholic potash (85 grins, potash 
dissolved in a litre of 70 per cent, alcohol), 1-5 c.c. of acetic add of such a strength 
as to exactly neutralise the alcoholic potash is added, and the tube cooled in water 
below 20° C. for not less than thirty minutes. The liquid is then diluted with 50 c.e. 
of 70 per cent, (by volume) alcohol containing 1 per eent. (by volume) of hydrochloric 
add, and placed in water at 17° to 19° C. for an hour. When the oil contains more 
than 10 per cent, of araehis oil a predpitate is formed, while pure olive oils give a 
dear solution. 

f I have used this test on many olive oils and mixtures of dive oil wife araehis 
oil, and have found it to give quite satisfactory indications with as little as 5 per 
cent, of araehis oil. As noted by Arehbutt (J. Sac. Chem. Ind 1911, 30, 5-6; 
Analyst, 1911, 36, 116), certain neutralised residuum dive oils, known as 
“ saponified ” oils, which contain a high percentage of unsaponifiable matter, give A 
precipitate with this test. 

The test was modified by Mansfeid (Zeitsch. Untersuch. Nahr. u. Genussm., 1906, 
17, 57), Adler (ibid., 1912, 24,676), and Franz (Beitrdge z. Naehweis und z. Kenntrms 
d. Erdnussoles Biss. MUncken, 1910). A more strongly alcoholic potash solution 
(80 grins, potash dissolved in 80 e.e. of water and diluted to a litre with 90 per cent, 
alcohol) is used, and the oil 

minutes. This obviates a difficulty which I have frequently found with 
test—viz., the loss of fill the alcohol before the saponification is complete, 
adding 1*5 e.c. of dilute acetic acid (X volume glacial acetic add 
water) and 50 Ac. of 70 per cent alcohol^ the liquid is cooled to 
to remain at this temperature for five minutes. In this way 
cold water is dispensed with. I have found this- test, 

* This weak was carried crat under tie 
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preferred to that of Beliier. A distinct turbidity is produced by 5 per cent of 
arachis oil, and, except in the case of a sample of “ saponified ” oil, I have never found 
a pure olive oil which gave a positive result. 

Past II.— Estimation. 

Franz and Adler {loc* oiL) have shown that the above qualitative test can he 
made approximately quantitative by determining the temperature at which a 
turbidity is first produced. The following table is taken from their paper, and shows 
the various u temperatures of crystallisation n of olive and arachis oils and of 
mixtures: 


Oil. 

Temperature of 
Crystallisation. 


°'o. 

Olive oil. 

11-8-14-3 

Arachis oil, 5 per cent 

15-9-17-0 

99 10 99 

19-8 

»» 20 „ 

25-7 

„ so 

29-2 

40 

31-5 


Oil. 

Temperature of 
Crystallisation. 


' 0 . 

Arachis oil, 50 per cent. 

33-8 

„ 60 „ 

35-3 

» 70 „ 

36-6 

„ 80 „ 

380 

99 80 ,, 

39-3 

Arachis oils .. 

400-40-8 


I have been able to verify these temperatures given by Adler with several olive and 
arachis oils and mixtures, and have found the values obtained remarkably constant, 
and in all cases within the limits given by him. In the case of the “saponified” 
olive oil mentioned above, a faint turbidity was observed as high as 45° G., becoming 
more definite as the liquid was cooled; hut no distinct precipitate could be seen until 
after standing at 15*5° G. for five minutes. This is quite unlike the behaviour of 
arachis oil, which gives a definite precipitate very shortly after the first opalescence 
is observed. 

Bdlier’s Process *—This process is carried out as follows: 

Five grms. of the oil are weighed out, saponified with 25 c.e. of alcoholic potash 
(85 grms. potash dissolved in a litre of 70 per cent, alcohol), and the fatty acids 
liberated with 7*5 c.c. of dilute acetic acid, which exactly neutralises the potash. 
The liquid is then coded rapidly and allowed to stand for an hour to precipitate the 
fatty adds. After filtering, the fatty acids are washed at 15° to 20° 0, with 70 per 
cent, alcohol containing 1 per cent, (by volume) of HC1 until the filtrate gives no 
turbidity with water. The precipitate is then dissolved in 25 to 50 c.c. of boiling 
alcohol of 92 to 93 per cent, strength, and sufficient water added to reduce the 
strength to 70 per cent. The fatty acids are allowed to crystallise below 20° 0. for 
an hour, then filtered off, washed with 70 per cent alcohol until no turbidity is 
given with water, dissolved in warm ether, and weighed. Using this method,. 
Beliier obtained 4*2 per cent, of fatty acids from two arachis oils, and none or 
practically none from several olive oils. 

Archbutt (Allen’s “ Commercial Organic Analysis,” 4th edition, voL it, p. 101) 
states that he has obtained low results by this method. 
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The process was tested on various oils in conjunction with Renard’s process as 
modified by Archbutt {ibid., p. 98). The results are given in the following table : 

Table I. 


Renard. | Bellier. 


Oil. 

Arachidic 
Acid, 
per Cent. 

Melting- 

point. 

°C. 

Araehis 

Oil. 

per Cent. 

Arachidic 
Acid, 
per Cent. 

Melting- 

point. 

°C. 

: Araehis 
Oil. 

per Cent 

Araehis (A) . 

4-59 

73-5 


3-56 

71 

78 

Araehis (R) . 

515 

72-0 

— 

3*76 

71 

83 

Olive oil, Nice superfine ... 

0 

— 

— 

0 

— 

— 

Olive oil, “ Seconds ” ... 

0 

— 

— 

Trace 

— 

— 

Olive oil, Malaga 

0 

— 

— 

Trace 

— ■ 

— 

Olive oil, 50 per cent. \ 

Araehis (A), 50 per cent. } 

2*28 

73*5 

50 

1*36 

72 

30 

i 


The factor used in the calculation of the percentage of araehis oil by Bellier’s 
process is 22, as used by Bellier. It is obvious that the results obtained are exceed¬ 
ingly low. This may be due either to the solubility of arachidic and lignoeerie 
adds in 70 per cent, alcohol, or to the incomplete precipitation of the fatty acids on 
account of their solubility in the strong solution of oleic and other fatty acids. 

Solubility of Arachidic and Lignoeerie Adds in 70 per Cent. Alcohol .—Renard 
{Gojwpt. rend., 73, 1380} states that these acids are quite insoluble in 70 per cent, 
‘alcohol, but the following determinations show that they possess a quite marked 
solubility: 

The acids employed were obtained from araehis oil by Renard’s process. The 
solubility was determined by dissolving about 0-2 grm. of fatty acid in 100 e.a of 
93 per cent, alcohol, adding sufficient water to reduce the strength to 70 per eent., and 
keeping at a fixed temperature for several hours. The liquid was then filtered at 
tile same temperature, a measured volume of the filtrate evaporated to dryness, and 
the residue weighed. 

The following are mean values of several results obtained : 


Table II. 


Melting-point 

Solubility, Grins, per 100 c.c. ** : 


At 13° C. 

At 18° C. < ; ,i i j 

71° G. 

- ' 0016 . 

■0-033 .'4 i’| 

72° G. 

0012- 


73° C. 

0-009 

- _ _ :,i a 
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The solubility was also determined when the fatty acids were washed on a 
Biter-paper, about 0*2 grm. being used. The results obtained were— 


Melting-point, 

Grins, dissolved 

° 0 . 

per 100 c.c. 

71 

0'0G8 

72 

0*006 

78 

0*005 


The presence of 1 per cent, of hydrochloric acid in the alcohol does not affect the 
solubility. , 

Saponification^ etc .—It is preferable to use the alcoholic potash recommended by 
Adler, as in the qualitative test, and to saponify in a flask under a reflux condenser. 

As a slight excess of acetic acid does not affect the precipitation, 7*5 c.c. of a 
solution of 1 volume glacial acetic acid in 2 volumes watey are added instead of 
exactly adjusting the strength to that of the potash. 

Bellier states that in the absence of 1 per cent, of hydrochloric acid from the 
70 per cent, alcohol, the washing is very tedious. The reason does not seem 
obvious, but this is undoubtedly the case, though the solubility of the araehidic and 
lignocerie acids themselves is not affected by this amount of hydrochloric acid. 

Crystallisation from 90 per Gent Alcohol. —The final crystallisation was carried 
out from 90 per cent, instead of 70 per cent, alcohol, where the quantity was 
sufficient, and the crystals washed, first with 90 per cent,, and then with 70 per cent, 
alcohol as in Renard’s process. This procedure gives a purer add of higher melting- 
points 

Correction for Solubility in 70 per Gent Alcohol —The process was carried out 
with the above modifications, and corrections added separately for the volume of 
70 per cent, alcohol, used for crystallisation and washing, from Table II. above. It 
was found, however, that when the proportion of arachis oil was less than 50 per cent, 
the results obtained were too high, because the correction varied with the amount of 
the precipitate. In order to avoid complication the list of corrections given in 
Table III. has been drawn up, by means of which a single correction is added for 
the total volume of 70 per cent, alcohol used, and will be found sufficiently accurate 
for culinary purposes. 

Table IIL 


* 

Weight of Adda 

(Corrected for 90 per Cent. Alcohol} 

■ 

Correction per 100 c.c., 70 per Cent. Alcohol 

Melting-point, 
71° C. 

Melting-point, 

Melting-point, 

Above 0*10 grm. 

0018 grm. 

0008 grm. 

0*006 grm. 

008-0*10 „ ... ... 

0-011 „ 

0007 „ 

0*006 „ 

0*05-008 „ ... ... 

0-009 

0-007 „ 

0-005 „ 

002-005 „ ... ... 

0-007 „ 

0006 „ 

0-005 „ 

Less than 002 grm. 

0-006 „ 

0-005 „ 

0-004 „ 

Factor for conversion of percent¬ 
age of fatty acids to arachis oil 

17 

20 ■ 

22 . 
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Tabus IY. 


OiL 

•§ jl 

3 fc f« 

”3 

1 ¥ 

51 1 

y 

i* 

Correction for 

00 per Cent. 
Alcohol. 

Correction for 
70 per Cent. 
Alcohol. 

Total. 

Per Cent. 

43* 

a 

~a 

fl* 

2 

o 

■S 

°3j 

ip 



Grm. 

Giro. 

Grm. 

Grm. 




Araehis (A). 

90 

0T60 

0*040 

0-027 

0-227 

4*54 

73 

100 

70 

0*218 

— 

0*065 

0*283 

5*66 

71 

96 

Arachis (B).. 

90 

0163 

0*045 

0*032 

0*240 

4*80 

72 

96 

70 

0*233 

— 

0*068 

0*301 

6*02 

71 

102 

Araehis (C) ... . 

90 

0152 

0*054 

0*034 

0*240 

4*80 

72 

96 

Arachis (D). 

90 

0194 

0*033 

0*028 

0*255 

5*10 

72 

102 

Arachis (A), 50 per cent 

90 

0*056 

0*032 

0*022 

0110 

2*20 

73 

48 

Olive “ Nice,” 50 per cent. ... 

70 

0 090 

— 

0*055 

0145 

2*90 

71 

49 

Arachis (A), 35 per cent. ... 1 
Olive ** Nice,” 65 per cent.... f 

90 

90 

70 

0*045 

0*029 

0*059 

0*020 

0*040 

0*029 

0*020 

0*040 

ooo 

S ct 3 

1*88 

1*78 

1*98 

71 

72*5 

71 

32 

37 

34 

Arachis (A), 20 per cent. ... 

90 

0*024 

0*012 

0*019 

0-055 

1*10 

71 

19 

Olive " Nice,” 80 per cent.... 

70 

0*030 

— 

0*024 

0*054 

1*08 

71 

18 

Arachis (0), 20 per cent. ... 
Olive ** Malaga/' 80 per cent. 

, 90 

0*012 

0*020 

0*015 

0-047 

0*94 

72 

19 

70 

0*021 

— 

0-027 

0*048 

0*96 

71 

16 

Araehis (A), 10 percent. ... 

90 

0*009t 

0*008 

0*008 

0*025 

0*50 

73 

11 

Olive 14 Nice,” 90 per cent.... 

70 

0*008 

■ ■— 

0*015* 

0*023 

0*46 

70 

3 

Araehis (B} # 10 per cent. ,.. 

90 

0 

.— 

— 

— 

0 

_ 


Olive ** Nice,” 90 per cent.... 

70 

0*012 

*— ■ 

0*018 

0*030 

0*60 

71 

10 

Arachis (Oh 10 per cent. ... 
Olive ** Malaga,” 90 per emit 

90 

0 

— 

_ 

_ 

0 

__ 

r 

70 

0*011 

. — 

0*016 

0-027 

0*54 

71 

9 

Arachis (A), 5 percent. ... \ 
Olive “ Nice,” 95 per cent... J 

. 70 

0*007 

— 

0*012* 

o-oio 

0*38 

— 

6*5 

Sesame . ... | 

90 

70 

0 

0*012 

— 

— 


0 

0*24 

64 

— 

Cotton-seed ... ... 

90 

70 

0 

0*006 

' — 

— 

’-■' 

0*12 

50-55 

— 

Olive 44 saponified ”.| 

90 

70 

0*014 

0*021 

— 

— 

— 

0*28 

0*42 

64-67 

64-68 

— 


* In these eases the correction has been added for melting-point 71° C. , ; \-l j j 

f This result was obtained bj recrystallising the fatty adds obtained from 70 per cent,* alcohol 
from 10 c.c. of 90 per cent. alcohol. - 1 

The Modified Process .—Weigh ont 5 grins, of the oil into a 
add 25 e.c. of alcoholic potash (80 grins, potash dissolved in 8G &f^ 
to a litre with 90 per cent, alcohol), 
eondenser. To the hot soap solution add 7^5 e.e* of*® 

acetic acid to 2 volumes of water) and 100 'Cue. || 

• : ■; - *■ lit 
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1 per eeni (by volume) of HC1, and cool to 12° to 14° C. for an hour. Filter and wash 
with 70 per cent, alcohol containing 1 per cent. HG1 at 17° to 19° G., the precipitate 
being broken up occasionally by means of a platinum wire bent into a loop. The 
washing is continued until the filtrate gives no turbidity with water, the washings 
being measured. Dissolve the precipitate, according to its bulk, in 25 to 70 c.e. of 
hot 90 per cent, alcohol, and cool to a fixed temperature between 15° and 20° G. If 
crystals appear in any quantity, allow to stand at this temperature for one to three 
hours, filter, wash with a measured volume of 90 per cent, alcohol (about half the 
volume used for crystallisation), and finally with 50 c.c, of 70 per cent, alcohol. 
Wash the crystals with warm ether into a weighed fiask, distil off the ether, dry at 
100° 0., and weigh. If the melting-point is lower than 71° 0., recrystallise from 
90 per cant, alcohol. Add the correction for the solubility in 90 per cent, alcohol as 
in Renard’s process, from the table given by Archbutt (Allen’s “Commercial Organic 
Analysis,” 4th edition, vol. ii., p. 94), and also for the total volume of 70 per cent, 
alcohol used in precipitating and washing (including the 100 c.c. added in the first 
instance) from Table III. 

If there are no crystals from 90 per cent, alcohol, or if they are only in very 
small amount, add a sufficient quantity of water to reduee the strength of the 
alcohol to 70 per cent (31 c.c. water to 100 e.c. 90 per cent, alcohol). Crystallise at 
17° to 19° 0. for an hour, filter, wash with 70 per cent, alcohol, and weigh as before, 
adding the correction for the 70 per cent, alcohol from Table III. If the melting- 
point is below 71° C„ recrystallise from a small quantity of 90 per cent, alcohol, or 
again from 70 per cent. aleofaoL 

The results obtained by this method are given in Table IV. 

The following oils gave no crystals: Olive oils, including “ Nice superfine,” “ Nice 
seconds,” ** Malaga,” and eight of unknown origin, almond, poppy, and rape oils. 

In conclusion, I wish to express my thanks to Mr. L. Archbutt for his valuable 
advice and assistance throughout the work. 


*2F hT w “ “ 

ABSTRACTS OP PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Insoluble Carbohydrates of the Apple. E. C. Schneider. {Amer. J. 
Physiol*, 1912, 30, 258; through Chern . Zmtralbl, 1912, IL, 937.)—Marc obtained 
from pounded Ben Davis apples by extraction with water, alcohol, and ether con¬ 
tained 28 per cent, of reducing sugar, 28 per cent, of pentosan, and 11*5 per cent, of 
galactan; the pectin prepared from this mare by hydrolysis with 0*4 per cent, 
hydrochloric acid at a temperature of 38°C, contained 57*5 per cent, reducing sugar, 
36 per cent, pentosan, and 46 per cent, galactan. Intestinal bacteria destroyed the 
hemieeilulose and pectin; reducing sugars were not found as end-products of this 
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action. Pentosan .and galactan were about equally attacked. Marc and pectin were 
not hydrolysed by animal enzymes, malt diastase, or taka diastase. Experiments on 
human beings showed that 79 to 84*5 per cent, of the hemiceilnloses of the marc 
were utilised or destroyed during digestion. 0. E. M. 

Detection of Cane Sugar. S. Bothenfusser. (Ghem. Zeit., 1912, 36,1100- 
1101.)—With the exception of cane sugar and rafimose, all sugars are completely 
destroyed when treated with hydrogen peroxide in alkaline solution (0/. Analyst, 
1910, 35, 539; 1911, 36, 588), and the presence of cane sugar in the resulting solution 
may be ascertained by means of the diphenylamine reagent described previously by 
the author (Analyst, 1910, 35, 208). The use of calcium or barium hydroxide is 
preferable to that of an alkali hydroxide, as in the former case a precipitate of barium 
peroxide is formed on the addition of the hydrogen peroxide, and oxygen is liberated 
quite slowly, so that the sucrose present is not attacked during the digestion. At the 
end of the operation the excess of hydrogen peroxide in solution is destroyed by the 
addition of a catalyst, and the solution is tested with the diphenylamine reagent. 

W. P. S. 


Estimation of Cane Sugar in Foods, etc. A. Jolles. (Gkem. Zmt ., 1912, 
36,1100.)—In the method described originally by the author (Analyst, 1911, 36,28) 
ft was recommended that not more than 2 per cent, of sugars other than cane sugar 
■should be present in the solution in which the latter sugar is to be estimated, as with 
larger quantities the solution becomes brown in colour and the polarimetric examina¬ 
tion is affected. He now states that the brown coloration which develops when 
concentrated sugar solutions are employed in the process may be removed by means 
of mercuric acetate and phosphotungstie acid. After the sugar solution has been 
heated with § sodium hydroxide solution for twenty-four hours at 37°C., a measured 
portion of it is neutralised with dilute acetic acid, and 50 per cent, mercuric acetate 
solution is added as long as a precipitate is formed, the quantity added being noted. 
’The mixture is then filtered, and an aliquot portion of the filtrate is precipitated with 
a 25 per cent, phosphotungstio acid solution, the necessary volume of which is also 
noted. The mixture is again filtered, and then examined with the polarimeter. The 
rotation observed is due solely to cane sugar, and in calculating the quantity of the 
sugar present, allowance is made for the dilution caused by the introduction of the 
precipitants. W. P. & 


Analysis of Commercial Casein. W. Hopftxer and BL Burmeister. 

{Cbem. ZeiL t 1912, 36,1053-1054.)-—Good commercial casein should exhibit at the ; 
most a slight yellow colour, and should be free from rancid or cheese-like odour and j 
from foreign matters. For the estimation of the moisture, 5 grms. of the sample "mi : 
dried at a temperatureof 100° to 105° G. until constant in weight; this 
two hours* hearing, and the weighing should be made at frequent interfile an|$f ’] 
oxidation of the casein by prolonged heating The quantity of fat is best bp 

extraction in a Soxhlet apparatus by a mixture of ether * 

oasein being ground and mixed with sand bcforfe Ifcteg If 
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silica basin should be used for the estimation of the ash, and in eases where the ignition 
proceeds with difficulty the carbonised mass must be extracted with water in the 
usual way. The acidity of the sample is estimated under the following conditions: 
Ten grms. of the casein are shaken with 100 c.c. of water, filtered, and 50 c.c. of the 
filtrate titrated with ^ potassium hydroxide solution, using phenolphthalein as 
indicator. It is useful to determine the solubility of the casein in ammonia. For 
this purpose 10 grms. of the sample are mixed with 50 c.c. of water and 2 c.c. of 
33 per cent, ammonia. After the lapse of a few hours the mixture is warmed to 
60° C. Pure casein swells and yields a thick, opalescent liquid, whilst casein which 
has been stored for a long time gives a turbid liquid. If sand is present it settles to 
the bottom of the liquid and may be separated and weighed; foreign substances, 
such as starch, etc., may be detected by means of the microscope. The total nitrogen 
is estimated by the Ejeldahl method; as regards the calculation of nitrogen into 
casein, attention is drawn to the different factors, varying from 6*34 to 6*99, which 
have been proposed. The author finds that the factor 6*61 probably is most correct, 
as the quantity of casein calculated by its use generally approximates 100 per cent. 
The maximum and minimum results obtained on the analysis of thirteen samples of 
commercial casein were: Water, 7*27, 10*50; fat, 0*28, 2*06; ash, 3*53, 4*95; 
nitrogen, 12*52, 18*55; nitrogen in the fat and asb-free, dry substance, 14*68, 
15*65 per cent. W. P. 8. 


Edible Beans from Hong-Kong. (Bull Imp. Inst , 1912, 10, 235-239.)— 
The following are analyses of three varieties of beans from Hong-Kong, the figures 
yielded by the corresponding varieties of Indian origin being given in each case: 



Hong- 

Kong. 

Indian 

Hong- 

Kong. 

Indian 

Hong- 

Kong. 

Indian 


Dolickos 

Lablab, 

Linn. 

Lablab 

Beans. 

Vigna 

CcUiang > 

Walp.. 

Catiang 

Beans. 

Phaseolus 
Mungo , 
Linn. 

“ Mnng” . 
Beans. 


Per Cent 

Per Gent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Moisture ... 

Total nitrogen as 

12-63 

. 

12-1 to 14-6 

11-65 

12*7 

■ 

11-88 

10-1 to 11-4 

crude proteins ... 
True proteins 

Other nitrogenous 

19-51 

17-1 to 22-4 

22*05 

23*1 

19-98 

22*2 to 23*8 

18-46 

i 

20-38 

-— 

18-04 

— 

substances ... 

1-05 

i 

1-67 

— 

1-94 

i _ 

Fat ... . 

1-24 

1-4 to 2-3 i 

1-23 

i-i 

0-75 

2-0 to 2-7 

Starch, etc. 

57-66 

54-2 to 57-4 

57-99 i 

55-3 

58-96 

54-1 to 55-8 

Fibre . 

5-89 

5-0 to 6-5 

3-83 

4-2 

4-76 

4-2 to 5-8 

Ash ... 

3-07 

3-4 to 3-6 

3-25 

3-6 

3-67 

8-8 to 4*4 

“Nutrient ratio” ... 

1: 3-10 

1:2-5 to 
1:3-7 

1:2-75 

1:2-5 

1:303 

1:2-5 to 
1:2-7 

“Food units” 

fl09*5 

! 105-9 to 
: 113-7 

116-2 

115-8 

110-8 

116-3 to 
119-3: 
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The u nutrient ratio ” is the ratio between the percentage of crude proteins and 
the sum of the percentages of starch and fat, the latter being first converted into its 
starch equivalent. The “ food-units ” is the total obtained by adding the percentage 
of starch to 2*5 times the sum of the percentages of fat and crude proteins. 

A. R. T. 

Estimation of Fat in Cocoa by Means of Zeiss’ Refractometer. 0. 
Richter. (Zeitsch. Untersuch. Nahr. Genussm., 1912, 24, 312-319.)—The cocoa 
powder is treated with trisodium phosphate solution and a mixture of ether and 
alcohol, and the amount of fat present is determined from the refraction of the 
ethereal solution. The trisodium phosphate solution should contain 65 grms. of the 
salt per litre, and the alcohol-ether mixture is prepared by mixing equal volumes of 
these solvents. Preliminary experiments must be made to ascertain how much of 
the ether-alcohol must be added to 100 c.c. of the phosphate solution so that 5 c.c. 
of ether shall separate after mixing. The proportions of ether and alcohol in the 
mixture are so adjusted that about 25 c.c. of the mixture must be added to yield 
5 c.c. of ethereal layer. Ten grms. of the cocoa powder are then mixed with this 
quantity of the ether-alcohol mixture, and 100 c.c. of the phosphate solution are 
added. The whole is then shaken for some ten minutes and allowed to settle; in the 
case of chocolate or coarsely powdered cocoa the mixture may be warmed slightly, 
and then cooled to 17*5° C., at whieh temperature all measurements of the solutions 
are made. The clear ethereal layer is next examined in the refractometer, and the 
percentage quantity of fat (Fj present is calculated from the formula: 

f = ( n ~ n i -1\ 

where n is the refractive index of cocoa butter (1*4653), that of the solvent (1*3543), 
t* 2 that of the fat solution observed, x the excess volume of the ether (5 e.c.), y the 
sp. gr. of the fat, and z the weight of substance in grms. (10 grms.). Tables are also 
given showing the quantity of fat corresponding with refractive indices ranging from 
1*3560 to 1*4200. W. P. S. 

Studies on Flour. R. Fanto. (Zeitsch. Untersuch. Nahr. Genussm 1912, 24, 
269-274.)—With regard to the relation between the gluten-content of a flour and its 
baking quality, the author points oat that rye-flour (whieh does not yield a coherent 
cake of gluten although it possesses good baking qualities) does not contain any 
substances which prevent the coagulation of its gluten or of that of wheat-flour. A 
mixture of rye- and wheat-flours yields the proportionate quantity of gluten. Rye- 
flour, therefore, does not appear to contain gluten. The grain obtained by crossing 
wheat and rye gives a satisfactory cake of gluten. The maximum solubility 
proteins of both wheat- and rye-flours in alcohol is reached when the 
strength of from 50 to 60 per cent, by volume. 

Composition of the Fatty Oils obtained from the 
Verum Hook and Blidum Beligiosum Sieb* J. Bulir. 

Nahr. Genussm 1912, 24, 309-312.)—The fruit of 

. ■ ; . - ■, - ■■ . 
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star-anise) is frequently adulterated with the poisonous fruit of lllicium religiosum 
Sieb . (Japanese star-anise); the fruits are very similar in appearance, but may be 
distinguished from one another by careful examination. The seeds of both fruits 
contain a fatty oil; the oils were extracted by the author from specimens of the two 
seeds by means of ether, then freed from ethereal oils by steam, and dried in an 
atmosphere of coal-gas. Analyses of the oils yielded the following results: 


4 



lllicium Verum. 

lllicium Eeligiosu m. . 

Oil. 

Fatty Acids. 

Oil. 

Fatty Acids. 

Sp. gr. at 15° C. 

0-9264 

_ 

0*9295 

_ 

Saponification value 

193-8 

200*2 

193-4 

200*7 

Iodine value (Hiibl) 

93-1 

97-4 

90-6 

93-6 

Hehner value 

95-2 

— 

95-0 

— 

Reichert-Meissl value ... 

1*4 

— 

1-5 

— 

Mean molecular weight 

1 — - 

279-7 

' 

279*0 


In the case of lllicium v&rum the fatty acids consisted of—Oleic acid* 45*0; 
linolic acid, 23*9; palmitic acid, 28*2 ; stearic acid, 2*6 per cent The fatty acid 
from the oil of lllicium religiosum consisted of—Oleic acid, 60*2; linolic acid, 9*8 ; 
palmitic acid, 22*5; stearic acid, 2-5 per cent. W. P. S. 

Shea-Nuts and Shea-Butter. (Bull Imp. Inst, 1912, 10, 281-292.)— The 
shea-nut is the product of Butyrospermum Parkii, found in West Africa and Uganda, 
etc. The figures yielded on analysis by the “butter” prepared by the natives, 
and by the fat extracted from dried kernels by petroleum ether, are as follow : 



Sp. Or., 
99* 

15“°’ 

Saponi¬ 

fication 

Yalne. 

Iodine 
Yalne. 
Per Cent 

. 

Insoluble 
Fatty 
Acids. 
Per Cent 

TJnsaponi- 
fiable 
Matter. 
Per Cent 

Titer 

Test 

°a 

Percent¬ 
age of 
Fat in 
Kernels. 

Shba-butteb from— 

Lagos 

0*862 

179-0 

58*0 

96*5 

1-7 

52*0 


Gold Coast, 1 .. 

— 

184-6 

56*0 

■ — 

_ 

51-8 

__ 

>, „ 2 . 

— 

183-0 

56*7 

— 

_' 

— 


Bahr-el-Ghazal ... ... 

— 

181-7 

54*0 ] 

i— 

_ 

53*2 

—■ 

Fat extbacted from kernels 
from— 

Southern Nigeria^ 1 

0*869 

181-5 

62*0 

91*2 

6-3 


48-6 

„ 2 ... 

0*867 

182-8 

57*7 

94-6 

7-0 

_ . 

52-4 ‘ 

„ „ 3 

— ■ 

181-2 

59*4 

'—_ 

— 

. __ 

' 41-4 ; l 

4 

»» >} * *•* 

. — 

180-2 

55*8 

■ ..—■ 

' —- ' 

’_ 

46-2 

B&hr-el-Ghazal. 

0-859 

184-0 

62*9 

91*9 

4-3 

■ , ™ i '' 

,41-2.; 
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The presence of unsaponifiable matter is accounted for by the presence in the 
nuts of latex containing a gntta-like body. Any appreciable quantity of this 
unsaponifiable matter will render the fat less suitable for use in the manufacture of 
butter substitutes or of soap. The fat appears to contain oleic and stearic acids, and 
possibly arachidic or lauric acid. 

The composition of shea-nut oil-cake is’ shown below in comparison with other 
oil-seed cakes; 



Moisture. 
Per Cent 

Asli. 

Per Cent. 

Oil. 

Per Cent. 

Proteins. 
Per Cent. 

Carho- 
! hydrates. 
Per Cent. 

Crude 
Fibre. 
Per Cent. 

Shea-nut cake . 

7-85 

5*50 

20*30 

11*13 

48*54 

6-68 

Gofcton-seed cake {decorti¬ 
cated ... 

9*00 

7*10 

11*38 

43-78 

23*56 

5-18 

Cotton-seed cake (unde¬ 
corticated) .. 

13*75 

4*60 

6*56 

24-62 

29-28 

21-19 

linseed cake . 

11*16 

5*20 

9*50 

29-50 

85*54 

9-10 

Soya-bean cake. 

12*70 

5*05 

11*07 

38-82 

26*51 ! 

5-85 


Shea-nut cake possesses a bitter and unpleasant taste, probably due to the 
presence of saponin, as is the case with other cakes from sapotacaous oil-seeds. The 
cake is low in proteins, and, although not actively poisonous, animals do not readily 
become accustomed to eating it, even in small quantities. A. B. T. 

Crude Phytosterol of Coeoanut Oil and the Crude Cholesterol of 
Butter Fat, and the Detection of Coeoanut Oil in Butter Fat. B. D. Kedro- 
vitseh. (Zeitsch, Untersuck . Nahr. Qenussm., 1912, 24, 334-335.)—Six different 
specimens of coeoanut oil yielded from 009 to 0*30 per cent, of crude phytosterol, 
and the melting-point of the phytosterol acetate varied from 122° to 125° C. Butter 
fat was found to contain about 0*30 per cent, of crude cholesterol, the acetate of 
which melted at 113° to 113*5° C. From the examination of the phytosterol- 
eholesterol acetate obtained from mixtures of coeoanut oil and butter fat, it was 
found that the presence of 10 per cent, of the former could be detected, the melting- 
point of the acetate, in this case, lying between 114*8° and 117*5° C. W. P. S. 


Solanidine from Solatium. Tuberosum, A. Colombano. {Gazz. Chim. 
1912, 42, 101-116.)—The soianidine obtained in the hydrolysis of the solanine 
the germ of the potato differs in chemical composition and physical properties 
the solanidine derived from Solanum sodomesum. Specimens of potato .aolitfj 
prepared by various methods melted at 214° to 215° C., and had the cor?||^ 
C^NO when dried at 105° C. Commercial samples of solanidine 
prepared from commercial samples of solanine also had the same 
melting-point. The solanidine from S. sodomesum crystallised 
melting at 197° to 198° C., and had the composition CjgS^lipi 
105° C. Another difference between the two compoturiK 
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S. sodomaum does not decolorise an aqueous or chloroform solution of bromine, 
whereas the potato solanidine forms a fairly stable compound with bromine, melting 
(with decomposition) at 80° to 90° C. C. A. M. 

Polarimetrie Estimation of Starch in Sausages. P. Lehmann and 
E. Sehowalter. ( Zeitsck Untersuch. Nahr. Gemcssm., 1912, 24, 819-327.)—The 
method proposed depends on the optical rotation of starch in hydrochloric acid 
solution. Lintner and Ewers have already given values for the rotation of starch in 
acid solution (cf. Analyst, 1906, 31, 25; 1907, 32, 179), but the authors find that 
commercial wheat-starch has a specific rotation of +181*1° and potato-starch +183*15°, 
under the conditions of their experiments. In the process given below the quantity 
of substance taken for the estimation and the volumes of the solution are such 
that each degree of rotation exhibited by the final solution is equivalent to 1 per 
cent of starch. The sausage is finely divided, and 27*5 grms. are mixed with 
80 c.c. of alcoholic potassium hydroxide solution (100 c.c. of potassium hydroxide 
dissolved in 100 c.c. of water and diluted with 96 per cent, alcohol to 1 litre) and 
allowed to stand over-night. The mixture is then boiled under a reflux condenser, 
and the liquid portion is decanted; the residue is washed once with the alcoholic 
potassium hydroxide solution, and then with 55 per cent, alcohol, until the washings 
do not yield a turbidity with hydrochloric acid. Decantation usually suffices in this 
part of the process, and filtration is seldom necessary. The residue is then dissolved 
by heating it on the water-bath with 2 c.e. of water and 5 e.c. of 8 per cent, sodium 
hydroxide solution; the mixture is now neutralised with hydrochloric acid, 25 c.c. 
of y hydrochloric acid are added, and the whole is heated for ten minutes on the 
water-bath. The mixture is then cooled rapidly, neutralised by the addition of 
12 5 c.c. of § sodium hydroxide solution, and filtered, the filtrate being collected in a 
100 c.c. flask. The precipitate obtained by mixing 3 c.c. of basic lead acetate 
solution with 6 c.c. of 10 per cent, ammonia is added, the whole is diluted to 100 c.c., 
filtered, and the filtrate is examined in a 220 mm. tube in the polarimeter. If a 
200 mm. tube is employed, 25 grms. of the material should be taken for the 
estimation. W. P. S. 

Iintneris Polarimetrie Method fop the De termination of Starch. C. E. 6. 
Porst and BL A- Crown. {Eighth Inter. Gong . 4pp. Gkem 1912, vol. 13, 213-218.) 
—The authors have investigated the effect of varying the following conditions: 
(1) Temperature of digestion with concentrated hydrochloric acid; (2) time of digestion; 
(3) time of standing after adding the phosphotungstic acid before the reading is 
taken *, (4) volume and concentration of phosphotungstic acid. Results are concordant 
when the same conditions are observed, and the following method is recommended; 
Five grms. of starch, or a weight of the finely ground substance equivalent to 
5 grms. starch, are mixed with 20 c.e. of water in a mortar cooled down in iee-waier. 
To this is added 40 c.c. of concentrated hydrochloric acid, previously cooled down in 
a freezing mixture, and the solution is kept at 20° G. for half an hour. The contents 
of the mortar are transferred to a 200 c.c. flask, 10 c.c. of a 4 per cent, phosphotungstic 
acid solution added, and made up to volume at 20° C. with acid of 1*125 sp. gr. 
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The flask is then kept for half an hoar in a wafcer-bath at 20° 0., filtered, and exactly 
fifteen minutes after filtering the reading is taken at 20° 0. Dry maize starch was 
thus found to have an [a] D 199-4. In applying the method to the determination of 
starch in maize kernels a correction must be applied for the water-soluble matter 
present. Good agreement was obtained when using the acid method as compared 
with the diastase and Saehsse methods. In materials such as gluten meal rich in 
proteins it was found that the readings increased up to a point with the amount of 
phosphotungstic acid employed to precipitate the protein. The maximum reading 
was obtained with an amount equivalent to 50 c.c. of the 4 per cent, solution. If 
more than this were added, the reading fell owing to precipitation of starch. Even 
with this material, which contained nearly 50 per cent, of protein, the starch value 
obtained was 44*7 (using the maximum reading), as against 45*2 per cent, by the 
Saehsse method. The whole operation only takes one hour and a quarter, and if 
the temperature is kept at 20° C. no inconvenience arises from acid fumes. 
(0/. Analyst, 1909, 34, 832.) 

H.E.E.H. 


Examination of Storax. C. Ahrens, (. Z&iUck . offentl. Ghem 1912, 18, 
267-272; through Ghem. Zentralbl 1912, II, 873-874.)—A method of examination is 
based upon the fact that storax is partially soluble in petroleum spirit. Erom 4 to 
5 grins, of the sample are mixed with about 5 grms. of sand and repeatedly triturated 
with cold petroleum spirit (sp. gr. 0*65; b.-pi, up to 70° G.), the successive extracts 
being decanted through a filter, until in all about 350 to 400 c.c. of the solution have 
been obtained. This is distilled in a tared flask and the residue dried in a hot oven 
until constant in weight. It should be light yellow in colour, strongly refractive, 
very viscous, and have a pleasant aroma. Pronounced adulteration is indicated by 
the residue being darker in colour and more solid, and by its odour. This residue is 
now dissolved in about 30 c.c. of cold neutral alcohol {95 per cent, by vol.) and the 
solution titrated with § alcoholic potassium hydroxide solution, with phenolphthalean 
as indicator, to obtain the acid value; after which an additional 25 c.c. of the alkali 
solution are added, the flask closed and allowed to stand for twenty-four hours, and 
tee excess of alkali titrated to obtain the saponification value. The moisture is 
estimated by triturating 4 to 5 grms. of the storax with anhydrous sodium sulphate 
and ether, and filtering the liquid through a tared paper. The filtrate and washings 
are made up to 100 c.c., teen dried further by means of anhydrous sodium sulphate, 
and 50 c.e. thereof evaporated in a tared flask. The sodium sulphate is then washed 
out of the mass on the filter, and the residue dried and weighed. The sum of the 
two residues deducted from tee amount of substance taken gives the amount of water. 
Erom the examination of a large number of samples the following limits are 
ally suggested for commercial storax: Petroleum spirit extract, 37*8 to 56* 

(mean 45*2); acid value of petroleum spirit extract, 33*1 to 62*9 (mean 
saponification value of petroleum spirit extract, 191*3 to 
Products with values outside these limits are to be 
adulterated. 
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Tea-Seed Oil and Cake. (Bull. Imp. Inst., 1912,10, 234-235.) —The seeds of 
of Camellia Sasanqua (tea-seed) are expressed by the Chinese for their oil, which is 
used as an illuminant, the residue being employed as a soap-substitute, by virtue of 
the saponin it contains. Samples from Hong-Kong gave the following results on 


analysis: 

Tea-Seed Oil. 


Sp. gr. at 15-5° 0. ... ... 0-918. 

Acid value . ... 9*4 

Saponification value .193*4 

Iodine value per cent. 87*5 


Tea-Seed Cake. 

Per Cent. 

Moisture ... .. 

8*33 

Crude proteins ... 

6*49 

True proteins. 

613 

Other nitrogenous substances 

0*36 

Fat 

1*31 

Starch, etc. 

43*24 

Pibre . 

37*43 

Ash . 

3*20 


The oil sometimes contains saponin, and therefore is unsuitable for edible use. 
The cake contains 7 to 8 per cent, of saponin, and has an unpleasant and bitter 
taste, and cannot be used as a feeding-cake. It contains no alkaloids. The amount 
of saponin is less than is present in quillaia bark, but the cake may be suitable for 
use in the preparation of vermicides for dressing lawns. A. E. T. 


Analyses of Ceylon Tobaccos. (Bull. Imp . Inst., 1912, 10, 187-205.)—The 
following are typical examples of analyses of Ceylon-grown tobaccos: 



Samples from Maha-Iluppallama. 

Samples from 
Trincomalee. 


“Sumatra, 
No. 1.” 

“Sumatra, 
No. 2,” 

“Java, 

No. 2.” 

“Java, 
No. 3.” 

December 
i Crop, 1909. 

1909-10 

Crop. 


Per Cent 

Per Cent. 

Per Cent 

Per Cent 

Per Cent. 

Per Cent 

Moisture . 

17-5 

15*1 

12*5 

13*2 

9*8 

15*1 

Nicotine . 

1-8 

1-7 

1*1 

1*8 

30 

1*4 

Nitrogen . 

1*5 ! 

3-1 

29 

2*7 

3*2 

3*3 

Ash.. 

16*6 

12-6 

18*0 

15*3 

15*6 

12*5 

Composition of ash: 



i 

i 



Lime 

30-7 

35*2 

30-4 

34*1 

27-7 

33*2 

Potash ... 

21-7 

19-2 

20*3 

11*5 

16*0 

20*1 

Soda 

0*2 

0-4 

0*3 

l * 1 

2*4 

2*5 

Sulphates (expressed! 



4*1 

■ 



as sulphuric acid) 

2*4 

4-0 

8*4 

1*8 

4*7 

Chlorides (expressed j 



109 



6*5 ; 

as chlorine) ... 

16*1 

8*9 

9*1 

7*3 

Burning quality ... 

Poor. 

Poor. 

Moderate. : 

Bad. | 

Moderate. 

Poor. 

Nature of ash ... 

White ; ; 

White; 

Crey; 

Almost : 

Bark 

Black* 


flaky, j 

i 

flaky. 

flaky. 

black. 

with grey 
patches. 
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New Coloplmetpie Method fop the Determination of Vanillin in Flavour¬ 
ing Extracts. 0. Folin and W. Denis. (/- Ind . and Eng. Chem 1912,4,670- 
672.)—The Heis-Preseott method, as modified by Winton (J. Amer. Chem. Soc. r 1899, 
21, 256; 1902, 24,1,128; 1905, 27, 719), though accurate, is laborious. By the use 
l»f the phosphotungstie-phosphomolybdic reagent (J. Biol. Ghem. 9 1912, 12, 239) an 
accurate colorimetric method can be employed, which gives theoretical results with 
artificial extracts containing known amounts of the substance, and with authentic 
extracts gives values identical with those obtained by the official method. The 
solutions required are (1) an aqueous solution of pure vanillin, 10 c.c. of which 
contains 1 mgrm. of vanillin; (2) phosphofcungstic-phosphomolybdic acid prepared as 
follows: To 100 grins, pure sodium tungstate and 20 grms. phosphomolybdic acid 
(fee from nitrates and ammonium salts) are added 100 grms. of syrupy phosphoric 
acid (containing 5 per cent. H 3 P0 4 ) and 700 c.c. water: the mixture is boiled over a 
fee flame for one and a half to two hours, cooled, filtered if necessary, and made up 
to 1 litre. An equivalent amount of pure molybdie acid may be substituted for the 
phosphomolybdic acid. (3) Saturated sodium carbonate solution. (4) A solution 
containing 5 per (sent, basic and 5 per cent, neutral lead acetate. Vanillin and other 
mono-, di-, and tri-hydric phenol compounds, when treated with the reagent (2), give 
on the addition of excess of sodium carbonate solution the deep blue colour which is 
>the basis of the new method. The method cannot be applied to the untreated 
extract, since tannin also Teaets with the reagent, and the following procedure is 
required: Five c.c. of the extract to be examined are diluted with about 75 e.c. of 
water in a 100 aa flask, 4 c.a of the lead acetate solution added, and the mixture 
made up to volume, Altered, and 5 ac. of the filtrate placed in one 50 c.c. flask, and 
,in another 5 aa of the standard vanillin solution. Five ac. of the phosphotungstic 
phosphomolybdic reagent are added to each flask, the solution shaken and allowed 
ito stand five minutes, and then each flask is made up to volume with sodium carbonate 
^solution. The solutions are then well mixed and allowed to stand ten minutes, by 
which time the precipitation of sodium phosphate is complete. The contents of the 
flasks are filtered rapidly, and the colour of the filtrates, which must be quite bright, 
are compared in a Dubose colorimeter. The standard solution is best placed at 20 mm. 
Thus, if 5 c.c. of the diluted and filtered solution gave a reading of 18 mm., the result 
would be 0*5xf£=Q*555 mgrm., and 55*5—250=0‘22. Hence 0*22 per cent, of 

vanillin. An advantage of the method is the small amount of solution required, 2*5 ac. 
-of extract being enough for from two to four duplicate determinations. The official 
method may be readily checked by using the ether extract after drying and weighing 
and dissolving it in ethyl alcohol, the estimation then proceeding as already described. 
Night readings can be taken, the best illumination being an 
.electric light, covered with a sheet of white paper. A new portion of the 
solution should be made for each batch of twelve samples examined, as 
darkens for an hour after the addition of the alkali. A large number 
recorded determined by the new and the official methods, which 
all cases within 0*01 per cent. Although vanillin, even in 
precipitated with basic lead acetate, in the high 
-precipitation occurs. Coumarin, extract of tonka bean. 
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with the phosphofcungstic-phosphomolybdie reagent, and the presence of sugar, 
caramel, or glycerol does not interfere with or alter the colour formation. 

H. E. B. H. 

Estimation of Extract in Wort and Beer. W. Fresenius and L. Griinhut. 
(Zeitsch anal Ckem.,1912, 51, 64=3-658.)—A comparison is instituted between the 
tables of Balling, Windisch, Schnltze, Ostermann, Elion, and Biiber. Bor the 
determination of extract in beer, the table of Windisch is shown to give the least 
inaccurate values. Windisch’s table (“ Tafel zur Ermittlung des Zuckergehaltes 
wassriger Zuekerldsungen,” 1896) is a cane-sugar table, and, applied to solutions of 
maltose and dextrin, leads to results much above the truth, as may be calculated 
from the results of Brown, Morris, and Millar, or those of Ost or MeissL But in 
the case of beer extracts the presence of the small amounts of glycerol and non¬ 
volatile acid normally present goes far towards compensating the above error, for 
these substances are under-estimated by 35 to 40 per cent, if the solution factor for 
cane-sugar be applied to their solution. The nitrogenous constituents of the extract 
also tend to reduce the plus errors attaching to the use of Windisch's table, whilst 
the ash constituents tend to increase it. The algebraic sum of all the errors is 
always positive, and appears to lie between 0*4 and 1*2 per cent 

The extract of unfermented malt-worts is over-estimated by as much as 2 per 
cent, if calculated by means of Windisch’s table, since the influence of the maltose 
Mid dextrin in unfermented wort quite outweighs the influence of the minor con¬ 
stituents. Of existing tables, that of Biiber ( u Yidenskabsselskabets Skriften I., 
Mathem&tisk-naturv. Klasse,” 1897, Ho. 5) gives the smallest errors when applied 
to unfermented malt worts. The error is a minus one, and its magnitude very close 
to 1 per cent. Buber’s table being somewhat difficult of access, and occupying 
several pages in its original form, the present authors have condensed it as follows. 
The table gives the percentage of extract corresponding to every degree of gravity 
from 1,000 to 1,085, and the nine columns on the right show the addition to be made 
for each tenth of a degree. 


Extract Table according to C. N. Biiber. (Percentage bv Weight.) 
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Structural Elements of Cellular Membranes. J. Konig. (Ghem. Zeit, 
1912, 36, 1101.)—In addition to true cellulose, the cellular tissue contains—(A) Fat, 
wax, resin, tannin, aromatic aldehydes, glueosides, etc.; (B) hemicelluloses; (C) lig¬ 
nins ; (D) cutin and suberin. The substances under Group A may be removed by 
treatment with dilute alcohol or with alcohol, benzene, and ether; the Group B by 
hydrolysis with dilute adds; the Group C by feeble oxidising agents in alkaline 
solution; and the Group D by treating the residue from the preceding groups with 
dilute ammoniacal copper solution or zinc chloride and hydrochloric acid, by which 
the true cellulose is not attacked. The substance obtained by treating a vegetable 
substance with dilute acids and alkalis, or with glycerol-sulphuric acid, is not cellu¬ 
lose ; it contains large quantities of lignin, together with hemicellulose (pentosan), 
and is more properly termed “ crude fibre ” than cellulose. The “ cellulose ” prepared 
from wood for paper-making contains considerable quantities of pentosan and lignin. 
By treating rasped wood with dilute mineral acid, followed by oxidation with the 
usual agents, a comparatively pure cellulose may be obtained, and also by-products 
which may be used as fodder. 

When beech, or pine wood, or hemp fibre, has been treated with benzene, 
alcohol, and water, and then subjected to hydrolysis with 72 per cent, sulphuric acid, 
subsequent treatment with water yields a clear solution and a brownish-black sedi¬ 
ment ; the latter has the structure of the cell-membrane, and may be oxidised by 
hydrogen peroxide in ammoniacal solution. It consists of lignin, and in this way 
not only the cellulose, but the lignin, may be estimated in cellular tissues. It is not 
considered probable that the lignin is combined with cellulose in vegetable tissues, as, 
if this were so, the two substances would not preserve their original structure when 
separated. It would appear to be likely that the lignin and the cellulose were mixed 
in the tissue in much the same way that calcium phosphate and proteins exist in 
bones. W. P, S. 


Delicate Method for Determining Minute Quantities of Chlorophyll. 
C. A. Jacobson. (J. Amer, Ghem , Soc., 1912, 34, 1266-1269.)—The author has 
extended the work of Jacobson and Marchlewski (Analyst, 1912, 460) in the 
separation of neo- and ailo-chlorophyll, and, modifying the photographic process there 
described, uses it for the estimation of traces of chlorophyll. The intensity of the 
ehlorophyllan absorption bands in the ultra-violet of the solution to be examined is 
compared with that of corresponding bands produced by solutions of known concen¬ 
tration. Chloroform, as before, is used as the solvent, and 4 or 5 c.e. of solution was 


found to be sufficient for the purpose, containing as little as 0*02 mgrm. of chlorophyll^ 
A leaf whose green weight is 0*2 grm. suffices for determining the quantity 
character (t.e., ratio of neo- to ailo-chlorophyll) of the chlorophyll it contain^ | 
photographic plates are given, illustrating the variations in intensity of 
obtainable. Leaves are macerated in a mortar with cold 92 per 
and the residue again ground until the extract is colourless. , J 

' cent, alcohol oxalic acid solution is added to. the extract, and 4fe.. m: 
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stand two or three hours. Calcium carbonate is then added in slight excess, and the 
mixture evaporated to dryness on the water-bath. The residue is then extracted 
with chloroform till colourless, and the chloroform solution is diluted appropriately 
for photographing the spectrum. H. F. E. EL 

Nature of Peroxydase. A. Hesse and W. D. Hooper. (Zeitsch. Untersuch. 
Nahr . Genussm 1912, 24, 301-309.)— The results obtained during an investigation as 
to the nature of the substance which yields the 41 peroxydase ” when milk is treated 
with Rothenfusser’s, Storch’s, and Arnold’s reagents, in the presence of hydrogen 
peroxide, lead the authors to the conclusion that inorganic substances also play a 
part in the reaction, and that these substances are not the alkaline constituents of 
the milk (0/. Analyst, 1912, 141). They are of the opinion that the colour reaction 
is due to the catalytic action of iron compounds such as ferrous lactate. This 
is borne out by the extreme sensitiveness of the reagents towards ferrous lactate, 
even in very dilute solutions of the latter, and by the fact that the iron solution loses 
its property of giving a coloration with the reagents when it has been boiled, either 
alone or in the presence of milk, or even when it has received the addition of boiled 
milk. Further, substances such as lactic acid, sodium thiosulphate, ethyl alcohol, 
methyl alcohol, and amyl alcohol, which prevent the so-called peroxydase reaction, 
also inhibit the action of ferrous lactate on the reagents, whilst mercuric chloride 
and chloroform (two substances which destroy enzymes) do not interfere with the 
reaction, either in the case of milk or of ferrous lactate. W. P. S. 

Proteolytie Enzyme of Malt. R. Wahl. {Eighth Inter. Gong . App. Chem 
1912, vol. 14, 216-229.)—The proteolytie activity of malt extracts is much increased 
fey the presence of bacterial acidity due to lactic acid, and the author concludes 
that the peptic enzyme contained in the malt is combined with some base of 
an albuminous nature, and becomes active through liberation by bacterial acidity. 
The optimum temperature for the splitting of albumin in presence of lactic acid is 
about 30° C., and the reaction is rapidly brought to a standstill at about 50° 0. It has 
hitherto been stated that the optimum temperature for peptic activity was from 
40° to 50° 0. The substitution of mineral or commercial acid for lactic acid of 
bacterial origin does not result in any increased activity, and this latter acid, 
when added to a brewer’s mash, increases the total yield obtainable from the malt, 
owing to an increase in peptic activity. Commercial malts differ greatly as regards 
their peptic activity, high-dried malts being less active than low-dried. The laetie acid 
employed for the aeidulation of the water used in the malt extractions was prepared by 
inoculating a mixture of 1 pint crushed malt in 4 pints of water with a culture of 
lactic acid, and raising to a temperature of 50° or 60° C. for about twenty-four to forty- 
eight hours, by which time 1 or 2 per cent, of lactic acid is formed. The grains are 
then separated and the liquid used in suitable dilution for the extraction of the malts 
under examination. The peptic strength of the extracts was determined by auto* 
digestion and by a modified ** gelatine liquefying strength ’’ method adopted from that, 
of Sehidrowitz (/. Inst. Brewing, 1904,10,166). The peptic strength of malt extracts 
was always compared with that of a standard solution of pepsin of known strength*: 
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The gelatine is prepared as follows : 32 grms. of gelatine are dissolved in 318 c.c. of 
distilled water by gently warming. One-third of a grm. of finely-ground egg albumin 
dissolved in 50 c.c. of distilled water is then added, and the gelatin solution cooled to 
52° C. The temperature is then raised to 85° G. in five minutes, then kept at 
100° C. for ten minutes, and filtered into a beaker containing 0*5 grm. of thymoL 
Tubes are then filled with 6 c.c, of the gelatine solution, and closed with corks to 
prevent evaporation. When required for use the tube is gently warmed in a water- 
bath until the contents are liquefied. Five c.c. of the extract to be examined are 
added, a blank tube being run alongside with 5 c.c. of water. The tubes are incubated 
for four hours at 37*5° 0., and afterwards placed in ice-water at 2° G., the time 
required for solidification of the gelatine being noted. The time for the blank tube 
to solidify is subtracted from that of the other tube, as the lactic acid has a slight 
liquefying action on gelatine. The pepsin standard is prepared by mixing 0T5 grm. 
of pepsin of 10,000 strength with 10 grms. of powdered sugar, and dissolving the 
whole in 100 c.c. of distilled water. Five c.c. of this solution are added to a 
gelatine tube, and, under the conditions already described, should require seven 
minutes for solidification. 

. The auto-digestion method consists in measuring the amount of coagulable 
albumin remaining in the malt extracts after digestion for a suitable time and 
temperature, and is carried out as follows: The clear filtered extract, after the 
above-mentioned digestion, is heated to 75° C., and kept at this temperature for thirty 
minutes, when it is cooled to 25° C. Ten c.c. of the solution are then centrifuged for 
four minutes at a) speed of about 2,500 per minute. The coagulated albumin is then 
read in ^ths of c.c. A number of values are recorded with varying amounts of laetie 
acid acidity, and also with mineral acids, none of the latter showing a solidification 
time beyond five minutes, as against the fifteen to twenty minutes with 1*5 to 2per cent, 
lactic acid. Malts containing moisture from 2 to 3*9 per cent, gave gelatine values 
of sixteen to twenty-one minutes, while from & to 6-4 per cent, of water lowered this 
to about ten minutes. High extract malts also gave a higher gelatine test indicative 
of greater peptic strength. H. F. E. H. 


Sensitive Test fop the Detection of Albumin in Urine. A. Jolles. (Chem. 

1912, 36,1108.)—rThe reagent employed is prepared by dissolving 10 grms. of 
mercuric chloride, 20 grms. of citric acid, and 20 grms. of sodium chloride in 500 c.c. 
of water. Five c.c. of the filtered urine are placed in each of three test-tubes; the 
first tube then receives the addition of 1 c.c. of 30 per cent, acetic acid, and 5 c.c. of 
the reagent, the second tube 1 c.c. of the acetic acid. Water is then added to the 
second and third tubas until they are filled to the same height as the first 
and their contents mixed by shaking. On placing tube No. 3 between Nos. 
1 and 2, a difference in the turbidity of the contents of the two latter is p 
d f tec ted; in the presence of albumin and pus the contents of tube No. I 
turbid than those of tube No. 2. The presence of mucin and uncle 
detected by comparison with tube No. 3 ; au increase in the 
of tube No. 2 when diluted with water indicates the 
The test will detect 1 part of albumin in 120,000 parts o|^^|||||4|| 
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Detection of Blood in Urine and other Physiological Fluids. F. Michel. 
( Chem. Zeit., 1912, 36, 994-995.)—The guaiacum test for blood is rendered more 
sensitive if a small quantity of pyridine is added to the urine or other fluid under 
examination. Five o.c. of urine should be mixed with about 1 e.c. of pyridine before 
the ozonized turpentine or hydrogen peroxide is added. The extraction of the urine 
with pyridine, according to the method described by von Furth for the detection 
of blood on fabrics (Analyst, 1911, 36, 549) is in many cases unsatisfactory, as 
substances are extracted from the urine which interfere with the subsequent test for 
blood. The following method of carrying out the test is stated to be more trust¬ 
worthy, and to be capable of detecting the presence of 1 part of blood in 200,000 
parts of urine: Twenty-five c.e. of the urine (filtered, if necessary) are treated with 
5 c.c. of a 15 per cent, calcium chloride solution, and heated to boiling. To the hot 
solution are added 5 c.c. of a 10 per cent, sodium phosphate solution, the precipitate 
(consisting of calcinm phosphate together with coagulated blood) is collected on a 
filter, washed with a small quantity of physiological salt solution, and a portion of 
it is transferred to a strong stoppered test-tube. Three c.c. of water, 3 c.c. of 
pyridine, and a few drops of potassium hydroxide solution are added, and the 
mixture is boiled. Xt is then shaken, while hot, with an equal volume of 50 per cent, 
potassium hydroxide solution, the pyridine layer is separated, again shaken with 
50 per cent, solution, and separated. This pyridine solution is now treated with an 
equal volume of glacial acetic acid, 0-5 c.c. of a leuco-malachite green solution (Of, 
Anambt, 1911, 36, 984), and 2 drops of 1 per cent, hydrogen peroxide. An intense 
green coloration develops if blood is present. Another portion of the calcium 
phosphate precipitate may be dissolved in a few drops of glacial acetic acid, treated 
with a small quantity of pyridine, and then tested with the leuco-malachite green 
HoluMon in the presence of hydrogen peroxide. In both tests the coloration must 
develop within two minutes, and be of a deep tint; a faint green coloration, which 
does not indicate the presence of blood, is given by the calcium phosphate precipitate 
obtained from most normal urines. WPS 

Estimation of Cane-Sugar in Urine in the Presence of Other Sugars. 
A. Jolles. (Biochem. Zeitseh., 1912, 43, 56-64.)—The method described previously 
by the author (Of. Analyst, 1911, 36, 28) may be applied to the estimation of 
cane-sugar in urine under the following conditions: Urine containing less than 
5 per cent, of dextrose is diluted with an equal volume of water, but when the 
dextrose exceeds 5 per cent, it is necessary to dilute 1 volume of urine with 2 volumes 
of water. Of the diluted urine, 100 c.c. are treated with 2-5 c.c of a 16 per cent, 
sodium hydrojjfle solution, and then maintained at a temperature of 37° C. for 
twenty-four hours. After cooling, the mixture is rendered slightly acid with acetic 
acid, and 50 c.c. are mixed with 5 c.e. of 10 per cent, lead acetate solution filtered 
and the filtrate is examined with the polarimeter. A slightly negative reading (about * ■ 
-3° Ventzke) indicates that cane-sugar is absent, whilst a positive reading shows | 
that this sngar is present in the urine, and:its quantity may be calculated from the ' 
reading observed, allowance being made for the extent to which the urine bas bee# I; 
diluted. As little as 0-2 per cent, of cane-sugar may be.detected in uriae by mean# if 



BACTERIOLOGICAL, PHYSIOLOGICAL, ETC. 


507 


of the method. Trustworthy results cannot, however, be obtained in the case of 
urines containing a large quantity of ammonium salts, or of /3-hydroxybutyric acid 
or other optically active substance. W. P. S. 

Detection of Lsevulose in the Presence of Dextrose. A. Jolles* 
(Ghem. ZeiL, 1912, 36, 1108.)—The author^ modification of the Ihl-Peckmann 
reaction will detect the presence of 0*1 per cent, of Isevulose in urine which also 
contains 5 per cent, of dextrose. The test is carried out as follows: 1 c.c. of diluted 
urine (1:10) is treated with 10 drops of a 20 per cent, alcoholic solution of diphenyl- 
amine and 1 c.c. of concentrated hydrochloric acid, and the mixture is boiled for 
fifty seconds. A comparison test should be made at the same time with normal 
urine, containing a similar quantity of dextrose. The detection of pathological con¬ 
stituents in urine is rendered difficult owing to the increasingly large number of 
substances which are administered as medicines. For instance, a sample of urine 
was found to be lsevorotatory, yielded positive reaction with phenylhydrazine and 
SeliwanofiPs test, but failed to give the Ihl-Pechmann reaction, and a fermentation 
test gave a negative result. This urine was from a patient who, for three weeks, had 
been taking validol (a compound of menthol with valerianic acid). W. P. S. 

Detection of Glyeuronie Acid in Diabetic Urine. A. Jolles. (Ghem. 
ZeiL 1912, 36, 1108.)—Since dextrose gives a reaction with naphthoresorcinol, it is 
not possible to detect glyeuronie acid directly in diabetic urines by means of this 
reagent. The test may, however, be carried out as follows: From 200 ex. to 400 e.c. 
of the urine are treated with lead acetate until a precipitate no longer forms; after 
settling, the clear solution is passed through a filter and the precipitate is washed 
four successive times by decantation with water, using 400 c.e. each time. The 
filtrate (excluding the washings) is now precipitated with basic lead acetate, and this 
precipitate is washed in a similar way. The two precipitates are united, mixed with 
a small quantity of water, heated to 70° 0., the lead is removed as sulphide, and the 
solution is evaporated to 20 ex.; 5 ex. of this solution are then tested with 
naphthoresorcinoL W. P. 8. 

Method for the Estimation of Hippurie Acid in Urine. T. Hryntschak. 
(Biochem. Zeitsch., 1912, 43, 315-322.)—The method is based on the oxidation of 
hippurie acid by permanganate, the resulting benzoic acid being separated sub¬ 
sequently by extraction with ether. One hundred cx. of the urine are boiled with 
10 grms. of sodium hydroxide in a 

condenser for one hour. The contents of the flask are then cooled, the 
removed, and potassium permanganate is added, in small quantities at a 
the liquid has a distinct permanganate tint after a further seven 
in the case of human urine, 10 grms. of permanganate is usually a 
The mixture is again cooled, a few pieces of ice are 
15 grms. of sodium bisulphite. The condenser Is 
fetter is placed in a vessel of cold water, and 50 per 
through the condenser until all the manganese 
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now be placed aside for a few hours and the contents then extracted five successive 
times with ether, the condenser and the flask being also rinsed with the solvent. 
The united ethereal extracts are dried by the addition of fused sodium sulphate and 
transferred to a round glass basin, the last portion of the ethereal solution being 
decanted through a small filter in order to remove fragments of sodium sulphate. 
After the ether has been evaporated the residue is dissolved in a small quantity of 
chloroform (previously washed with water and dried over anhydrous copper sulphate), 
the solution is filtered into a weighed flask, and the chloroform is evaporated by 
placing the flask in a vessel through which a current of dry air is passed. The 
weight of the benzoic acid found is multiplied by 1*468 to give the amount of 
hippuric acid present. Results of experiments are recorded which show that, when 
hippuric acid is added to urine, from 96*1 to 99*9 per cent, of the amount introduced 
may be recovered by means of the above-described method, provided that an 
allowance is made for the quantity of benzoic acid yielded naturally by different 
urines when subjected to the process. In the case of human urine the benzoic acid 
found amounts to 0*056 grm. per 100 e.c.; with dog’s urine it is 0*009 grm., and for 
horse’s urine 1*007 gras. The presence in urine of such substances as hydroxyphenyl- 
acetic acid, hydroxyphenylpropionic acid, phenylaceturic acid, and of benzoic acid 
contained in a glyeocoll complex, will influence the results, but, as a rule, these 
substances occur in such small quantity that their effect may be neglected. 

W. P. S. 

ORGANIC ANALYSIS. 

Elementary Analysis, A* Kurtenaeker. (Mitsch. anal Chem. y 1912, 51, 
639-640.)—The author recommended (Analyst, 1911, 36, 516) the use of reduced 
nickel in the forward part of a combustion-tube to reduce oxides of nitrogen. 
Dohi (Zeitsch. anal Ghem ., 1911, 50, 755) criticised that paper on the ground 
that its author rejects the use of metallic silver for the same purpose, without 
adducing any evidence of its failure to reduce oxides of nitrogen and without 
reference to the work of Epstein and Doht (Zeitsck. anal Ghem., 1907, 46, 771), who 
recommended it. The author now points out that in his original paper he gave 
references to the work of others who had shown the insufficiency of silver, brings 
forward experimental evidence of his own to the same effect, and shows that the 
work of Epstein and Doht is inconclusive, since many of the test substances used by 
them—s.y., p-nitraniline and dinitrobenzene—give accurate results when sub¬ 
mitted to combustion in an open tube without the use of any device for the reduction 
of oxides of nitrogen. G-. C. J. 

Estimation of the Acetyl Value. W. Normann. (Ghem. Rev. Fett~ %- 
Harz-Ind., 1912,19, 205-206.)—The following rapid method obviates errors caused 
by esterification of acetylated fatty acids when dissolved in hot alcohol: About 
2 gras, of the filtered fat are weighed into a saponification flask and boiled with 4 to 
6 c.c. of acetic anhydride for thirty minutes to an hour beneath a reflux condenser. 
The flask is then immersed in a hot-water bath, while a current of ; carbpn dioxide 1 
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hydrogen (or air in the case of non-oxidisable fats) is blown through it, until the whole 
of the residual acetic anhydride has evaporated. The contents are next diluted with 
a little ether, about 5 c.c. of water added, any remaining traces of acetic anhydride 
and the free fatty acids neutralised with a few drops of aqueous sodium hydroxide 
solution, and the fat saponified with 50 c.c. of f alcoholic potassium hydroxide 
solution, the excess of which is titrated with § hydrochloric acid. The amount of 
alkali expressed in the usual way gives the value for the saponification of the 
glycerol ester and of the acetic ester. By deducting from this value the saponificar- 
tiop value of the original fat, if neutral, or the ester value if free fatty acids were 
present, a valne is obtained showing the amount of alkali corresponding to the free 
hydroxyl groups in the original fat. Por this the term hydroxyl value is suggested in 
contradistinction to the acetyl value, which only relates to the acetylated fatty acids. 

a a. m. 


Hiibener Bromide Method for the Estimation of Caoutchouc. B. Becker. 
(Gwnmi-Zeit, 1912, 26 , 150B; through Chem . Zmtmlbl 1912, II., 966.)—The 
Hiibener bromide is not entirely soluble in chloroform (cf . Hinriehsen and Kindseher, 
Analyst, 1911, 31, 224), but is dissolved completely by a mixture of chloro¬ 
form and carbon disulphide. Caoutchouc brominated by the method of Budde did 
not show this peculiarity. The proportion insoluble in chloroform increases with the 
amount of bromine in excess during the bro ruination. The substance insoluble in 
chloroform is of a sticky consistency, and may easily be taken for unconverted 
caoutchouc. The author considers that the error thus introduced into the Hiibener 
method can be avoided by bringing the rubber into less intimate contact with the 
bromine; this is effected by placing the bromine in a special stoppered porcelain 
vessel pierced with fine holes at 5 to 10 mm. from the bottom. This is removed from 
the beaker when the powdered bromide is returned to it. The bromine may also be 
the cause of the oxidation of vulcanisation sulphur. The presence of sulphur 
trioxide in the bromine, mentioned by Hiibener, is confirmed. 0. EL M. 


Hiibener Bromide Method for the Estimation of Caoutchouc. G. Hiibener. 
(Gummi~Zeit., 1912, 26, 1711; through Chem, ZentralbL, 1912, II., 967.)—The 
sticky substance insoluble in chloroform, observed by Becker (see preceding abstract), 
may he due, not to over-bromination, but to the presence of compounds of bromine 
or oxygen with resins, or of the resins themselves, as Becker does not state that 
these had been removed from the rubber. Pure tetrabromide is not always obtained 


by the method of Budde (Analyst, 1909, 34? 407) > Korneck (ibid., 1911, 36,158) 
found that it often contains enclosures of unaltered rubber, and, as Spence and Galatiy 
have shown (ibid,, 1911, 36, 361), the whole of the protein is present. On 
hand, Utz (ibid., 1912,361) obtained a bromide containing 70*18 per eeui,f|||^tof|T|; 
a nearly theoretical result. Regenerated rubber, containing more, 
soluble in acetone, yields more substance insoluble in chloroform than f 

but this comes not wholly from resin and oil, but also from the. *, 

compound which at present cannot be broken up in th$ 

The author’s modified method is as follows: The. rubbers id IfltB 1 
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are wrapped in filter-paper and extracted in a Soxhlet apparatus with acetone for from 
four to six hours. If resin insoluble in acetone is present, as in hard rubber mixtures, 
an extraction with dichlorbydrin follows. The residue is dried at 60° 0., and 0*2 grm., 
or more if necessary, digested with 100 c.c. of water and 5 to 10 e.c. of bromine at a 
moderate temperature on the sand-bath, until the rubber is completely opened out 
and most of the bromine driven oft The rest is removed by boiling. The precipitate 
is washed on a filter with hot water, dried at 50° to 60° C., and fused at a "red heat in a 
platinum crucible with sodium carbonate free from halogen. The melt is dissolved 
by warming in aqueous nitric acid; overheating must be avoided. The bromine is 
then titrated (Ghem. Zeii., 1909,33,648). An analysis in which extraction with acetone 
was omitted gave a result exceeding the theoretical by 3*5 per cent,; this is regarded 
as satisfactory, as the acetone extract was especially high. The author’s method is 
suitable only for vulcanised rnbber. O. E. M. 

Estimation of Cellulose in Woods and Textile Fibres. C. F. Gross and 

E. J. Sevan. (Zeitsch. f. Farbmind 1912,11, 197-198; through Ghem . Zmtralbl., 
1912, II., 1066.)—In a paper by Konig and Hiihn (Zeitsch. /, Farbenind 1911,10* 297), 
it was contended that Cross and Bevan’s ehlormafeion process is one of oxidation 
by which considerable residues of pentosans and other bodies differing from true 
cellulose are left in the product, whilst the cellulose itself is appreciably .modified 
by oxidation. Konig and Hiihn recommended in preference a process consisting, 
first, of a hydrolysis with sulphuric acid dissolved in glycerol, whereby pentosans 
and hemihexosans are hydrolysed and dissolved, and, secondly, of an oxidising 
treatment (hydrogen peroxide and ammonia) whereby lignin is removed. The 
present authors condemn sueh a method on the gronnd that the products ob¬ 
tained are residues of hydrolysis and degradation, and bear no definitely ascertained 
quantitative relationship to the original material The main characteristic of a 
“ normal ” cellulose is its quantitative persistence through a cycle of chemical 
changes-— (a) Nitration-denitration, or ( b) conversion into xanthogenat e-reversion 
to cellulose, with all its colloidal structural properties unchanged. The chlorination ' 
of lignin complexes is a specific reaction, and secondary oxidation changes m the 
cellulose residue may, under proper conditions, be almost entirely suppressed. !J|b% ; 
authors do not accept the view that the production of furfural from the cellules 
isolated by their method indicates the presence of pentosan non-celluloses as residuaL 
“impurities.” This is supported by the fact that the celluloses isolated from the 
Graminese, by drastic and purely hydrolytic processes (caustic soda), yield J2 ito : 
14 per cent, of furfural, which it is impossible to regard as being derived tffia 
adventitious pentosans. Thus, Konig and Hiihn’s contention that cellulose, which 
contains furfural-yielding groups, has not been sufficiently purified by bydrqlfe|%f Js I 
untenable. . 

■ 

Estimation of Cellulose in Woods and Textile Fibres. J. Eon^ i^i 

F. Hiihn. (Zeitsch /. Farbenind 1912, U, 209,211; through Ghem Zentra^M 
II., 1066-1067.)—The authors reply to |he specific points raised by Cross and>j^||ii| - 
(see preceding abstract). They state that Cross and Bevan have not ,prov^||iM 
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chlorination is unaccompanied by oxidation. They rely on the work of Toilens in 
support of their contention that furfural-yielding groups are synonymous with 
peB&>sans, which they contendr must be removed by still more drastic hydrolysis 
beibre the cellulose can be considered pure. The maximum specific rotation of 
solutions of cellulose in acid zinc chloride was not put forward as < a test for pure 
cellulose, but the fact was merely recorded that the solutions which showed the 
mmx&mm rotations were derived from celluloses which, by other characters, were 
proved to be the purest. Konig and Hiihn found by their proposed method, in a 
sample of commercial sulphite wood cellulose, only 32*21 per cent, of “ true cellulose 
tfafe result is upheld against the criticism of Cross and Bevan on the ground that the 
sample still contained much lignin. The differences between the authors and Cross 
a$jd Bevan turn on the question of a definition of chemically pure cellulose, as 
contrasted with the technically pure article. Ednig and Braun, by the isolation of 
lignin, free from accompanying cellulose, but still retaining the structural form of 
the cell membrane, have proved that the lignocellulose of wood is not a chemical 
combination, but a mixture of two mutually interpenetrating colloids. J. F. B, 


f Deterniination of Bleaching' Quality of Sulphite Pulp, E, Richter. 
'? Inter . Cong. App. Chem ., 1912, vol. 13, 233-236.)—The author has previously 
i&bvra that the Hempel-Seidel nitric acid figure of pulp can be employed to determine 
{fS@ percentage of non-cellulose in pulp, jute, or wood, by previously extracting the 
pulp with ether, alcohol, and water. The nitric acid figure gives values proportional 
fb the bleach test, and an attempt has been made by a colorimetric method to get 
a value in per cent, of bleach powder. Sulphuric acid which has been employed by 
IDaaon (Papier ZeiL, 35, 3781) as the basis of a colorimetric method for this purpose 
fe unsatisfactory, since this acid attacks too mueh pure cellulose. The author recom¬ 
mends the following procedure : 5 grms. of air-dried pulp are broken up in thin 
’ pieces and placed in a wide-mouthed bottle with 100 c.e. of 13 per cent, nitric acid, 
t well shaken, and kept in the dark for an hour. A standard pulp of known bleaching 
l quality is put on alongside. At the end of the hour the mass is filtered through a 
i small piece of pure absorbent cotton on a dry funnel, and 25 e.e. of the filtrate from 
^esich transferred into small bottles. From a burette water is added to the darker 
one until the shade of both solutions is the same. The colours can then be accurately 
compared in Bggertz carbon tubes. The bleaching quality of the pulp to be tested is 
calculated by simple proportion from the amount of bleaching powder that is known to 


lie required for the standard. A strongly digested pulp will not always yield much 
colour to the acid in one hour, but placing the water-bottles in a water-bath at 
r#)° C. and shaking will bring out the colour in about fifteen minute^ 

* comparison can then be proceeded with. FL Jiff?I 


Detection and Determination of Cyanogen and By 
H. Rhodes. (J. Ind. and Eng . Ghem., 1912, 4, '652-^j 
.1 exs&nined, from the quantitative point o! view, the observers if | 
1906, 345, 353), that while hydrogen cyanide in 
quantitatively precipitated when passed thror^gh ab & * * ;■ " 
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cyanogen may be removed from solution in this reagent by a current of air. He 
finds that hydrogen cyanide and cyanogen may be determined accurately in the 
presence of each other, the former being precipitated as silver cyanide in acid silver 
nitrate solution (10 per cent, with 1 drop of dilute nitric acid), while the cyanogen 
which passes on may be detected and estimated colorimetrically by collecting it in 
f caustic potash solution, adding ferrous sulphate and 1 drop of ferric chloride, 
and then, after fifteen minutes, acidifying with dilute sulphuric acid. In this manner 
as little as 0*8 c.c. of cyanogen can be detected in a mixture of the two gases, and 
in the presence of large volumes of air. Carbonic acid does not interfere unless 
present in such quantity as to form potassium carbonate with the whole of the f 
caustic potash employed. If the quantity of hydrogen cyanide is very small, the 
trace of silver cyanide obtained can be filtered off and sublimed with a trace of iodine 
in a tube, when as little as 0*1 mgrm. of silver cyanide, equivalent to 0*02 mgrrm of 
original hydrogen cyanide, can be detected as a sublimate of cyanogen iodide. 

H. F. E. H. 


Estimation of Dextrose in the Presence of other Optically Active 
Substances by Bertrand’s Method. M. Rosenblatt. (Bioch&m. Zeitmh 1912, 
43, 478-480.)—When it is desired to estimate dextrose in a solution containing, in 
addition, such substances as peptones, amino-acids, etc., by the polarimetric method, 
it is necessary to remove these substances previously by means of mercuric acetate 
and phosphotungstic acid (O/. Analyst, 1912,145). Sueh is not the case, however, 
when the sugar is estimated by Bertrand's method (Analyst, 1908, 33, 476), as the 
results obtained are not affected to any appreciable extent by the presence, in the 
sugar solution, of glycin, alanin, leuein, tyrosin, asparagin, betaine, glutamin, urea, 
and peptone. This particularly applies to the estimation of dextrose in urine, for 
which purpose the polarimetric method is unsuitable, owing to the small quantity 
of sugar present. Urea and peptone have the most influence on the results obtained 
by Bertrand’s method, the amount of sugar found being too low by from 1*6 to 
4*4 per oent. of the quantity actually present. It is pointed out that the ferric 
sulphate solution used in Bertrand’s method should contain 50 grms. of ferric 
sulphate and 200 grms. (not c.c.) of concentrated sulphuric acid per litre. 

W. P. S. 


Diphenylamine Test for Gun-Cotton. C. Kullgren. (Zeitsch* /. Schiess- 
u, Bjprengstoffwesen, 1912, 7, 158.)—Guttmann’s test consists in maintaining the 
dried nitrocellulose at 80° 0. in a tube in which is suspended a strip of diphenylamine 
test-paper, and taking as a measure of the stability of the sample the time required 
for the evolution of oxides of nitrogen sufficient to produce a blue tint on the paper. 
This investigation is to determine whether the acid substances producing this colora¬ 
tion exist ready-formed in the gun-cotton, or whether they are produced during the 
heating. The experimental material was a factory gun-cotton containing 12*6 per 
cent, of nitrogen, and dried at 40° to 45° C. for sixteen hours. Free acid in gun- 
cotton may be either the remains of nitrating acid not removed in manufacture pgr 
the result of slow decomposition at ordinary temperatures; it was found that w ashing 5 
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before the test had no effect if the sampie was dried, because the acid is in any case 
driven off by drying at 45° C. This was supported by the observation that gun-cotton 
moistened with strong mineral acids recovered its test with sufficient drying; that 
drying at 45° C. gave rise to a mnch higher test than drying over phosphorous pent- 
oxide or sulphuric acid at room temperature; and that a gun-cotton, insufficiently 
stabilised by boiling, gave a much higher test after beiug dried at 45° C. for two days 
than it did after standing for fourteen days at ordinary temperature, and drying for 
three hours at 45° C. The test is thus dependent, not on the free acid present in the 
gun-cotton, but on that produced during the test (c/. Robertson and Smart, Zeitsch. 
/• Schiess- u. Sgrengstoffwesen, 1910, 5, 185. 208). The danger of obtaining fallacious 
tests due to traces of unstable bodies may be avoided by prolonging the time of dry¬ 
ing, and taking tests at intervals. 

The decomposition of nitrocellulose is stated to take place in at least two stages, 
the velocity with which the intermediate body or bodies cause the evolution of oxides 
of nitrogen being increased more rapidly by rise of temperature than their velocity 
of formation. The test would then depend, not on the total amount of unstable 
constituents, but on the amount of intermediate product. Prolonged drying at 
&■ C. would diminish the amount of intermediate product, with a high test as the 
result; standing at ordinary temperatures would increase !fe, and a lower tost would 
he produced. O. E. M. 


Gasometrie Estimation of Ether and Chloroform Vapours in Air. M. 
Koehmann and W. Streeker. (Biochem. Zeitsch ., 1912, 43, 410-417.) — The 
quantity of ether or chloroform vapour in air may be estimated by shaking the 
gaseous mixture with alcohol and noting the decrease in volume of the former. The 
most suitable apparatus to use is a Bunte burette, and 96 per cent, alcohol is 
employed for the absorption. After the vapours have been absorbed, the alcohol 
vapour remaining in the burette is removed by means of water saturated with air. 
The necessary allowance is made for the vapour-pressure of water in calculating the 
decrease of volume due to the absorption of the ether or chloroform vapour, and full 
details as regards manipulation are given in the original paper. It may be mentioned 
that, in some preliminary experiments, olive oil and paraffin were used to absorb the 
ether and chloroform vapours, but the results obtained were unsatisfactory, owing to 
the formation of numerous small bubbles of air in the oil during the shaking part of 
the process. W. P. S. 


Determination of Humus in Hawaiian Soil, W. P. Kelley and W. 
MeGeorge. (J. Ind. and Eng. CherrL, 1912, 4, 664-667.)—The author defines humus 
as the organic matter of soils soluble in 4 per cent ammonia after removing ealdp|$f 
and magnesium with hydrochloric acid, and in the analyses given varies;;4rp^'j^|lo ? f 
18-3 per cent., when estimated by the method described in the pap^ l r 
number of soils were tested for humus content by the following 
results tabulated: Hilgard, Mooers-Hampton, Houston-McBride \ 

Breazeale, and Rather. In addition the author describes * 
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Pasteur-Ohamberland filter, in order to separate the clay, the presence of which in 
soils containing much of it constitutes the most serious difficulty in the way of 
accurate determinations (cf. Analyst, 1912, 466). When the first portion of the 
solution has passed the filter, 4 per cent, ammonia is drawn through as long as any 
colour is shown, and the filtrate and washings are then evaporated to dryness. The 
clay is washed out of the inside of the candle with a test-tube brush between each 
washing. The candle, with a short portion of its neck protruding, is suspended in a 
bell-jar from which the air is exhausted, the filtrate collecting in a jar beneath, 
while the solution to be filtered is poured into the candle down its centre from out¬ 
side the bell-jar. Higher results are obtained by this process than by any of the 
others, excepting the official and Bather methods, neither of which is to be relied 
on for Hawaiian soils, as the majority of these are rich in very finely divided clay. 
The cause of the inaccuracy of these two last-mentioned methods becomes clear when 
the ash is determined in the humus obtained by evaporating its solutions to dryness, 
the value rising to as high a figure as 33 and 25 per cent, respectively, as against 
0-6, 0*4, and 0*3 per cent, by the other methods. The large amoant of clay un¬ 
removed from the humus solution accounts for the higher values. H. $. E. H. 

Estimation of Methyl Alcohol in Admixture with Alcohol, and Especially 
in Spirits. W. Koenig. (Ghem . Zeit., 1912, 36, 1025-1028.)-- The following 
modification of the bichromate method of Thorpe and Holmes (Analyst, 1904, 29, 
113) is recommended as the most generally applicable. The oxidation is effected in 
a litre flask (previously cleansed with boiling potassium permanganate solution and 
dilute sulphuric acid), and the carbon dioxide is conducted through drying-tubes, one 
containing sulphuric acid on pumice-stone, and the other calcium chloride, and is 
absorbed in two weighed U-tubes containing soda-lime, whilst beyond these are two 
more guard-tubes containing soda-lime, and calcium chloride. The oxidation flask 
is closed with a rubber cork with two openings, through one of which passes a 
dropping funnel, which can be closed at the top by a soda-lime tube, whilst the other 
opening receives a reflux condenser connected at its other end with the series of 
absorption tubes. After a current of air (freed from carbon dioxide) has been swept 
through the apparatus, the mixture of alcohol and methyl alcohol (5 to 10 c.c.) is 
introduced into the flask, and the dropping-funnel charged with a solution of 30 grms. 
of potassium bichromate in 500 c.e. of water and 50 e.c. of sulphuric acid (sp. gr. 1*84), 
this liquid having been first boiled for fifteen minutes and then cooled to 5° C. After 
this has also been introduced, the oxidation flask is shaken and allowed to stand for 
four hours, and its contents then slowly heated and boiled for one hour. Air is next 
drawn through the apparatus for about forty-five minutes, at first slowly, and then 
naore rapidly, and the absorption tubes are then weighed. The weight of carbon 
dioxide multiplied by tbe factor 0*728 gives the amount of methyl alcohol. In test 
experiments with pure ethyl alcohol the amount of carbon dioxide corresponded to j 
an average proportion of 0*50 per cent, of methyl alcohol—a result that agreed well 
with the observation of Thorpe and Holmes. The alcohol distilled from spirits 
behaved in the same way as pure alcohol, and in the case of test-mixtures <xnata^3pg| 
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from 4 to 15 per cent, of methyl alcohol the amounts found agreed within ±0*19 per 
cent, of the theoretical quantities. 0. A. M. 

Sapid Methods for determining 1 Phenol. I. V. Redman and E. 0. Rhodes. 
(J. Ind. and Eng. Ghem 1912, 4,655-659.)—The authors compare the bromide-bromate 
method of Eoppescfaaar (Zeitsch. anal. Chem 1876, 15, 233) with the hypobromite 
method worked out by Lloyd (/. Amer. Ghem. Soc., 1905, 27, 16). A special shaking 
machine was employed, and it was found that, using either method, phenol determin¬ 
ations could be made within an error of 0*3 per cent with one minute of continuous 
shaking after the solution containing the bromide was added, in place of the usual 
thirty minutes. It is important that the phenol solution be diluted until approxi¬ 
mately and under these conditions the precipitate obtained by either method was 
white and floeculent, and showed no trace of red tetrabromo-phenoquinone or yellow 
tribromophenol bromide. The phenol solution employed must be acid after the 
bromine is added; if alkaline, an error arises, which increases as the concentration 
of the phenol present diminishes and the reaction period increases. The error 
introduced by shaking the solution for only one minute after the potassium iodide 
solution is added before titrating back with thiosulphate is 0*5 per cent. Three 
minutes shaking eliminates this, and further shaking has no effect. The potassium 
bromide-bromate solution (3*5 grms. bromate and 55 grms. of bromide to the litre) 
has the advantages over the ^hypobromite solution that it is permanent in 
strength and is free from unpleasant odour and free bromine, and only requires 
Standardising once in three months, whereas the hypobromite solution weakened 
one-third per cent, every twenty-four hours for the first few days after being made. 

H. F. E. H. 


44 Acid Resins ” from Petroleum Residues. F. Schwarz. (Chem. Rev. 
Fett- u. Harz.-Ind., 1912,19, 210-212.)—The acid residues obtained in refining the 
lighter distillation products of petroleum with sulphuric acid yield when diluted 
with water resinous substances which are used in the manufacture of varnishes, eta, 
while the acid is regenerated. In the cases of lubricating oils, however, the mineral 
acid cannot be separated in this way, and the residues are therefore neutralised 
With lime and used as asphaltum substitutes. As these products from the so-called 
“acid resins” are inferior to other asphalt materials, it is desirable to distinguish 
them from the more valuable distillation residues of petroleum. Samples of the 
former examined by the author yielded aqueous extracts which were strongly 


alkaline, owing to the presence of free lime. The presence of sulphonated acids 

was indicated by extracting the sample with petroleum spirit, evaporating the 

extract, igniting the residue, and testing the ash for sulphuric acid- 

a small amount was found. For the separation of the organic acids, 5 4f ^ 

each sample were thoroughly extracted in a basin on the water-bath fmf 

of absolute alcohol and a little hydrochloric acid (sp. gr« 1*J9|4 

united, cooled to the ordinary temperature, and decanted J!k- 

clear brown liquid was then diluted with an equal 

with sodium hydroxide, and treated with petroleum 
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matters, after which the alcohol was evaporated from the alcoholic solution, and the 
residual ac;. ous solution shaken with ether and a little hydrochloric acid. On 
washing the ethereal layer with water, part of the organic acids was taken up by the 
water—this being an indication of the presence of sulpho-aeids. The hydrochloric 
acid was therefore eliminated by washing the ethereal solution with a concentrated 
solution of sodium chloride, and the ether then evaporated. The residual acids were 
brown and resinous. They dissolved in water, forming a clear brown solution, but 
were only sparingly soluble in petroleum spirit and benzene. When neutralised and 
ignited they left an ash containing sulphuric acid. The amounts of sulphonated 
acids thus separated from three commercial samples were 7*5, 0*86, and 3*5 per cent, 
respectively. A distillation residue from petroleum treated in the same way yielded 
only an insignificant quantity of a yellow, resin-like mass which was insoluble in 
water. C. A. M. 

General Method for the Estimation of Tartaric Acid. A. Klingr and 
D. Florentin. {Bull, Soc. Chim ., 1912, 11, 886-895.)-—The addition of ammonium 
citrate prevents the interfering action of iron and aluminium salts on the estimation 
of tartaric acid as calcium racemate (cf. Analyst, 1910, 35, 323), even when the 
quantity of iron oxide or alumina present in certain pharmaceutical preparations 
amounts to 50 per cent, of the amount of tartaric aeid. The effect of copper and 
antimony salts on the estimation is also prevented by the addition of ammonium 
citrate. The quantity of citrate added should be about ten times the weight of iron 
oxide or alumina present. When the proportion of alumina is very large, it is better 
to remove it by precipitation in the form of ammonium-alum. For this purpose 
the tartaric acid solution is treated with ammonium sulphate, a small quantity of 
hydrochloric acid, and alcohol; the alum crystals are collected on a filter, washed 
with alcohol, and the tartaric acid is estimated in the filtrate. Large quantities of 
Iron are removed as sulphide in acetic acid solution. W. P. 8. 


INORGANIC ANALYSIS. 

Titration of Copper Salts with Titanous Chloride. L. Moser. (Ghent* 
ZeiL, 1912, 36, 1126-1127.)—In the titration of copper salts by means of titanous 
chloride (see Bhead, J. Chm. Soc 1906, 89, 1491) the use of thiocyanate and of a 
ferrous salt as indicator may be dispensed with. The reaction only proceeds quanti¬ 
tatively in strongly acid solutions, and hydrochloric acid is preferred because cupric 
solutions containing much hydrochloric acid possess a high colour, and the disappear¬ 
ance of this colour marks the end-point of the titration. For the same reason the 
author makes use of less dilute solutions than Rhead, a solution of titanous 
chloride being employed, and the copper solution concentrated to approximately 
f strength and mixed with its own bulk of recently boiled hydrochloric acid (1:1) 
before the titration, which must be conducted in a vessel through which a eurrent of 
carbon dioxide passes. The method is accurate to within 0*05 e.c. of the standard 
titanous chloride. G. C. J. 
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Detection and Estimation of Minute Quantities of Fluorine in Waters, 
Minerals, and Living Tissues. A. Gautier and P. Clausmann. (Bull Soc. 
Ohim ., 1912, 11, 872-884.)—The fluorine is first concentrated by rendering the water 
slightly alkaline, adding about 0*4 grm. of sodium sulphate together with a slight 
excess of barium chloride, and evaporating the whole to dryness. The residue is 
treated with a quantity of water sufficient to dissolve the soluble salts, an equal 
volume of 96 per cent, alcohol is added, the precipitate is separated by centrifugal 
action, and washed with alcohol until free from chlorides. In the case of minerals, 
those which are entirely attacked by sulphuric acid may be tested directly, whilst 
others are fused with sodium carbonate, dissolved in water, the silica is separated 
by means of ammonium carbonate, and the solution concentrated. Organic tissues 
are ignited in the presence of lime, the residue is dissolved in dilute hydrochloric acid, 
and the solution treated as in the case of water. When a mineral water containing 
much sulphate is under examination, magnesium chloride, ammonium phosphate, 
and ammonia may be added, and the precipitate produced employed for the test. 

The barium, or other precipitate, obtained as described above, is now heated 
with concentrated sulphuric acid in a specially constructed gold crucible in such a 
way that the evolved gases are absorbed by moistened potassium hydroxide contained 
in a device which covers the crucible. At the end of two hours the potassium 
hydroxide is dissolved in water, the solution is brought just to boiling, nearly 
neutralised with hydrochloric acid, and ammonium chloride solution is added until 
the mixture, while still hot, is neutral to phenolphthalein. About 4 grms. of 
ammonium carbonate are then added, the solution is evaporated to dryness, the 
residue is dissolved in water, filtered, sodium sulphate is added to the filtrate, which 
is now heated to boiling, and precipitated with a slight excess of barium nitrate. 
The mixture is again evaporated to dryness, water is added, together with an equal 
volume of alcohol, the precipitate is separated by centrifugal action, washed with 
65 per cent, aleohol until the last traces of nitrate and chloride are removed, then 
dried and weighed. A portion of this precipitate may be tested for the presence of 
fluorine by heating it with sulphuric acid and noting whether the vapours will etch 
glass. A lead crucible is used in this test, a varnished glass-cover having a small 
unvarnished portion being employed to cover the crucible. The quantity of fluorine 
present is estimated in the remaining part of the weighed precipitate by heating the 
latter with sulphuric acid in a platinum crucible, and absorbing the vapours by 
powdered lead-glass moistened with water. The lead-glass is then dried, and 
washed with boiling 85 per cent, alcohol; the lead fluoride is dissolved by washing 
the lead-glass with a saturated potassium chlorate solution diluted with four times 
its volume of water, and, after the addition of a small quantity of gelatin 
the lead is estimated eolorimetricaliy as sulphide, its quantity being a 
amount of fluorine present. It is stated that the method will 
as little as 0*1 mgrm. of fluorine in 1 litre of water, or 100 grms. 
animal tone, whilst the qualitative test described will detect as 
of fluorine. 

Sampling Gold Bullion. F. P. Dewey. 

1912, Vol. 1,155-181.)—In many cases a 
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others, drillings will give a more representative sample than chips. But with bullion 
concerning which nothing is known the sample must be remelted, properly mixed, 
and dipped. In many cases, particularly of cyanide bullion, the composition of the 
metal interferes with the actual assaying, and the bullion must be refined before the 
gold can be determined accurately. The paper includes the results of hundreds of 
assays which support the above conclusions. The degree of divergence between 
duplicates, when remelting is dispensed with, may be as much as 1 per cent. 

G. C. J. 

Estimation of Hydrogen and Methane in Gas Mixtures. W. Hempel. 
(Zatisch. angew . Ghem 1912, 25, 1841-1845.)—The temperature obtainable by means 
of an ordinary Bunsen burner is insufficient to ensure complete combustion of methane 
in a Drehsehmidt platinum capillary. The use of a small blowpipe flame is essential. 
The Drehsehmidt platinum capillary may be replaced by a capillary of transparent 
quartz, into which is pushed a short length of platinum wire of such diameter that 
the wire almost fills the tube. Such a capillary has the advantage that there is no 
risk of propagation of flame from the heated portion of the capillary to an explosive 
mixture contained in the gas burette to which it is connected. 

When using the Winkler-Dennis combustion pipette there,is often difficulty in 
burning the last of the methane, so that the operation extends over a considerable 
period, during which such an amount of mercury may be oxidised as to give rise to 
serious error. This source of error may be avoided by enclosing the electrically 
heated spiral in a quartz glass tube, which becomes the outer limb of the capillary 
U-tube of a simple mercury pipette. The gas is passed slowly to and fro between 
the burette and pipette over the heated spiral. The quartz tube is connected at 
either end by short pieces of rubber tubing to the tubes of soft glass, through which 
pass the stout platinum wires conveying the current to the spiral. A detailed 
drawing of a convenient arrangement accompanies the paper. 

Fractional combustion of hydrogen by means of palladium asbestos is successful 
only if the passage of gas through the capillary be slow and the temperature of 
400° C. not exceeded. A convenient way of controlling the temperature is to let the 
capillary containing the palladium asbestos lie horizontally in a groove cut in a 
massive block of brass, which is heated by a flame. Close to the groove in the block 
is bored a vertical hole which accommodates a thermometer or a tube of mercury, 
the boiling of which shows that a suitable temperature has been reached. The 
author uses a capillary of 1 to 1J mm. diameter, filled for 10 mm. of its length 
with palladium asbestos, and it is found that the speed of the gas through such a 
capillary should not much exceed 10 c.c. per minute. 

The use of a palladium sol, together with a soluble picrate as an absorbent for 
hydrogen, as suggested by Paal and Hartmann (Analyst, 1910, 35,139), gives ex¬ 
cellent results, but, as originally described, the method is rendered tedious by the 
persistent frothing of the liquid. Moreover, the absorptive capacity of the reagent 
falls off somewhat rapidly on storage, even in the dark. The froth is instantly 
destroyed by the introduction of 5 drops of alcohol though the capillary, but alcohol 
makes the reagent useless for further determinations. As the reagent is f 
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by mercury, the most convenient procedure is to use but a small quantity of it 
confined over mercury. The author treats 0*3 grm. or less of Kalle’s colloidal pal¬ 
ladium with 5 c.c. of water, and after twenty-four hours the palladium sol is mixed 
with 10 c.c. of a saturated solution of sodium pierate and charged into a mercury 
pipette. The quantity named has an absorptive capacity of about 455 c.c. of hydrogen, 
and can be depended on to absorb a quarter of that amount quantitatively and quickly 
from a gas mixture. Alcohol is used to destroy foam, and the contents of the pipette 
are then transferred to the palladium residue bottle, and the pipette is recharged 
after being washed free from traces of alcohol. G. C. J. 

Methods for the Estimation of Iodides. W. Sehimer. (Arch. Pharm 1912, 
250, 448-451.)—The ferric chloride, nitrite, and iodate methods for the estimation of 
iodides were found to yield the most trustworthy results under the following 
conditions: 

Ferric Chloride Method. —About 0*4 grm. of the iodide is dissolved in not more 
than 20 c.c. of water, and the mixture is treated with 5 grms. of ferric chloride 
solution; after the lapse of one hour the mixture is diluted with 120 c.c. of water, 
10 c.c. of phosphoric acid (25 per cent.) are added, the liberated iodine is dissolved by 
the addition of 0*5 grm. of potassium iodide, and titrated with thiosulphate solution. 
One c.c. of thiosulphate corresponds with 0*0166 grm. of potassium iodide. 

Nitrite Method. —In a stoppered task 0*5 grm. of the iodide is treated with 
50 c.c. of water, 10 c.c. of dilute sulphuric acid, and 10 c.c. of a 1 per cent, sodium 
nitrite solution. At the end of two minutes, 1 grm. of urea is added, the contents of the 
flask are shaken for five minutes, and, after the separated Iodine has bean dissolved 
by the addition of 0*5 grm. of potassium iodide, the solution is titrated with thio¬ 
sulphate solution. 

Iodate Method .—Twenty c.c. of a 1 per cent, potassium iodate solution, 5 c.c. of 
dilute sulphuric acid, and 50 c.c. of water are placed in a stoppered flask, and 
0*4 grm. of the iodide, dissolved in 10 c.a of water, are introduced. After the lapse of 
about two minutes 5 grms. of borax are added, and at the end of a further five 
minutes the liberated iodine is dissolved by the addition of about 1 grm. of potassium 
iodide, and titrated with thiosulphate solution. W. P. S. 

Applications of the Method of Precipitating Metals as Iodides, etc., 
from Sulphuric Acid Solution. G. Bressanin. (Gazz. Ghim. Ital. t 1912, 42, 
97-101.)— 

Estimation of Tin. —Solutions of tin in sulphuric acid (sp. gr. 1*52) yield a 
precipitate on treatment with potassium iodide in an analogous manner to arsenic 
and antimony (Analyst, 1912, 206). The reaction, which is given by both 
and stannic salts, is much more sensitive than the reaction of stannous 
mercuric chloride. The tin precipitate is bright yellow, and 
but is readily soluble in hydrochloric acid, whereas arsenic 
insoluble. It differs from antimony iodide in colour, and 
hydrochloric acid. In order to obtain quantitative 
tin should be in the higher form of oxidation, 
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which are precipitated as iodides, stannic compounds are precipitated as stannic 
iodate, whilst stannous precipitates are unstable and undergo continuous oxidation. 
With this precaution of preliminary oxidation of the tin, arsenic and antimony may 
be estimated in the presence of that metal. The stannic precipitate, when dissolved 
in dilute tartaric acid solution, gives a solution which, when neutralised with sodium 
foicarbonafces, does not absorb iodine. 

Estimation of Arsenic in Commercial Copper. —The proportion of arsenic in 
•commercial copper is so small that a large amount of the eopper is required for the - 
-estimation; and since the copper salts on treatment with potassium iodide liberate 
^n atom of iodine for each atom of copper, the total quantity of iodine thus set free 
is so great that it cannot be eliminated by a single washing with a solution of 
potassium iodide in sulphuric acid. The process must therefore be modified as 
follows : The finely divided copper (05 grm.) is dissolved in 5 c.c. of aqua regia , the 
eolation evaporated to dryness, and the residue, after removal of all nitric acid, 
dissolved in about 250 c.c. of hot sulphuric acid (sp. gr. 1*52). On cooling the 
solution, and adding 25 c.c. of a 30 per cent, solution of potassium iodide, the copper 
and arsenic are precipitated together as iodides. The precipitate is allowed to stand 
for about twenty minutes, after which it is collected on an asbestos filter, and washed 
with the aid of a filter pump with 30 to 40 c.c. of sulphuric acid containing 
-5 per cent, of 80 per cent, potassium iodide solution, and the arsenic iodide dissolved 
off the filter by means of a dilute solution of sulphurous acid, which also reduces the 
remaining iodine. If the filter bed is sufficiently close none of the copper iodide will 
pass into the filtrate, which should remain perfectly limpid. The filtrate and 
washings are treated with sufficient iodine solution to give a distinct blue coloration 
with starch paste, then rendered alkaline with sodium bicarbonate, and the titration 
-completed with iodine solution. The arsenic is calculated from the amount of iodine 
used in this second period of the titration. G. A. M. 

Colorimetric Determination of Iron in Lead and its Oxides. J. A* 
Schaeffer. {/. 2nd. and Eng . Gkem. y 1912, 4, 659-660.)—The method is substantially 
that of Thomson ( J\ Chem. Soc. y 1885, 47, 493), with the difference that greater care 
is taken to secure similarity in the solutions to be compared. In the analysis of 
litharge or metallic lead, 1 grm. of the sample is covered with 15 c.c. of water, and 
•enough nitric acid is added to convert all the lead to nitrate. The solution is diluted 
if basic nitrate separates, is boiled for several minutes to peroxidise iron, and is then 
.neutralised with ammonia, and again rendered faintly acid by addition of a measured 
amount of dilute nitric acid. It is then transferred to a 100 c.c. Nessler glass, 
15 c.c. of thiocyanate (5 per cent.) is added, and the mixture diluted to the mark, and 
its colour matched by adding a standard solution of ferric ammonium sulphate from 
a burette to a cylinder containing 15 e.c. of thiocyanate and as much nitric acid as 
was added to the test solution after neutralisation. 

In the analysis of red lead, the initial treatment is the same, but when the 
Solvent action of the nitric acid slackens, 10 c.c. of hydrogen peroxide (2 : 7) is' 
added, and the solution boiled for one minute. The solution is neutralised, acidified 
again by addition of a measured quantity of dilute nitric acid, and elea^* if; 
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necessary, by addition of a few drops of hydrogen peroxide solution. To the com¬ 
parison cylinder 10 c.c. of hydrogen peroxide solution (2 : 7 ) as well as a measured 
quantity of nitric acid and thiocyanate are added. Quantities of iron up to 0*03 per 
cent, can be estimated with an error not exceeding 0*001 per cent., and the small per¬ 
centage of copper present in lead and its oxides, such as are used in the manufacture 
of accumulators and high-grade lead-glass, does not interfere. G. C» J. 


Determination of Carbon in Steel by Direct Combustion in the 
Newest Form of Shimer Crucible, with the Aid of a Perforated Clay 
Disc. F. 0. Kichline. (/. Ind. and Eng. Chem., 1912, 4, 683-684.)—Descrip¬ 
tion of improvements in the platinum crucible with water-cooled brass stopper 
previously described by P. W. 

Shimer, and of modifications in 
the manner of using it for 
carbon determinations. The cru¬ 
cible is now made of slightly 
larger diameter, so as to accom¬ 
modate a No. 00 Berlin crucible 
instead of a No. 000. This 
allows the use of 2*727 grins, 
of drillings (1 mgrm. CO g then =0-01 per cent. C.), instead of only half this charge. 
The drillings are placed on a bed of sand, of which enough is taken to half fill the 
and are now covered by a perforated disc, like that shown in the illustra¬ 
tion, Instead of with asbestos as formerly. Allowing for these modifications, the 
; improved apparatus is used in the manner already described. The discs are best 
made of China day, which is mixed with water to the proper consistency, moulded 
into shape, carefully dried, fired and annealed. With a little practice they can be 
constructed in any ordinary laboratory, and with care in use will last for 100 deter¬ 
minations like the porcelain liners. Compared with asbestos they save time and 
sure cleaner in working. G. C. J. 



Technical Analysis of Spelter. E. J. Ericson. (.Eighth Inter. Gong. App. 
€hem. t 1912, YoL 1,180-186.)—The spelter (20 grms.) is covered with 100 ex. water 
; and 50 ex. dilute ( 1 : S) sulphuric acid, and allowed to stand overnight. The lead, 
cadmium, and undissolved zinc are then filtered off, washed with hot water, returned to 
the beaker, and dissolved in 10 ex. of nitric acid. The solution is boiled until brown 
fumes cease to be evolved, and is then diluted and filtered from any trace of tin or L 
antimony oxide. If these are absent, as is usually the case, the solution is diluted to 
; at. least 100 c.c., and 30 ex. of ammonia and 5 to 10 grms. ammonium 3 
are added, and the solution boiled for five minutes. After ten minutes^ 
peroxide is filtered off on a double filter (11 cm.) and waished four 
10 per cent, ammonia and five times with hot water. The preeif 
into the beaker and treated with a measured volume of ] 
known strength until dissolved. After addition of 
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by titration-with permanganate. If 1 c.c. of the permanganate corresponds to 1 mgrm. 
of iron, it should theoretically correspond to 1-85 mgrm. of lead; but experience shows 
that the factor 1*92 should be employed. Using this factor, the results check well 
with results obtained by the gravimetric chromate method, and the method is 
recommended for spelter containing 1 per cent, or less lead. 

The ammoniacal filtrate from the lead peroxide is boiled until nearly neutral 
and a white precipitate appears. About 40 c.c. of dilute (1:3) sulphuric acid is then 
added, and boiling continued for ten minutes. After diluting to 200 e.c., the solution 
is saturated with hydrogen sulphide, with occasional additions of water. The pre¬ 
cipitate is collected on a double filter, washed a few times, and then redissolved on 
the filter with the least possible quantity of hot dilute hydrochloric acid. Any copper 
which may be present remains on the filter as sulphide, and may he ignited and 
weighed as oxide. The solution of cadmium (and zinc) chloride is nearly neutralised 
with ammonia, and about 8 gnus, of trichloracetic acid (cf. Fox, J. Chem. Soc ., 1907, 
91, 964) dissolved in water is added—or more, if more is necessary—to dissolve the 
cadmium sulphide which separates on neutralisation. The solution is diluted to 
200 c.c., and the cadmium reprecipitated by hydrogen sulphide. The cadmium 
sulphide is filtered off, and finally converted into sulphate or phosphate. 

G. C. J. 

Determination of Manganese by the Bismuthate Method. W. Blum*/ 
(Eighth Inter. Cong. App. Chem., 1912, VoL I, 61-85.)—As the result of exhaustive 
research in the U.S. Bureau of Standards, the conclusion is reached that the 
bismuthate method is more accurate than any other, even for the analysis of high- 
grade manganese ores. It is shown that the manganese value of permanganate 
solution is identical, whether calculated from a sodium oxalate titration by means of 
the theoretical factor 01640, or determined by means of pure anhydrous manganese 
sulphate. Statements to the contrary (e.g., that of Brinton, Analyst, 1911, 36, 305; 
see also HHlebraad and Blum, ibid., 1911, 36, 430) are probably due to the difficulty 
of depriving manganese sulphate of traces of free sulphuric acid without at the same 
time decomposing some of the manganese sulphate. It is shown that prolonged 
heating to at least 440° G. is necessary to eliminate free sulphuric acid, whilst at 
temperatures above 525° C. there is risk of decomposition. The sodium oxalate 
method of standardisation is therefore recommended. ^ permanganate, which 
should be used in the analysis of high grade manganese ores, is standardised by 
dissolving as much sodium oxalate as will require nearly 50 c.c. in 250 c.c. of water 
containing 5 c.c. of sulphuric acid, warming to 80° to 90° C., and titrating slowly. 
The final temperature should not be below 60° G. ^ permanganate, such as is used 
for determining manganese in steel, is standardised in a similar manner, but a 
sharper end-point is obtained by restricting the initial volume to about 75 c.c. 

Analyses are conducted as follows : To the cold manganese solution containing 
20 to 40 per cent, of nitric acid (free from nitrous acid) in a bulk of 50 to 150 c.c., 
a slight excess of bismuthate (0*5 to 1 gnn.) is added, and the mixture agitated for 
half a minute. The sides of the flask are washed down with 50 c.c. of 3 per „ 
nitric acid, and the solution is filtered at once through asbestos, previously coiidif I 
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with bismuthate. About 100 c.c. of 3 per cent, nitric acid is used to wash the flask 
and filter. A measured amount of standard ferrous sulphate solution is added, and 
the excess titrated with permanganate. For quantities of manganese up to 0*05 grin, 
the method is accurate to 1 in 500. The experience of the Bureau shows that no 
other known method, gravimetric or volumetric, gives results for which a higher 
degree of accuracy can be claimed. With quantities of manganese as large as 
0T grm., the method as described gives rise to errors of several units per cent. 

It is shown that permanganate solutions preserve their strength when exposed 
to diffused light, if protected; from reducing substances, and that solutions of 
ferrous sulphate are as stable as those of ferrous ammonium sulphate, the rate of 
oxidation under average conditions being about 1 per cent, in five days (see also 
Baskerville and Stevenson, Analyst, 1911, 36, 467). G. C. J. 


Rational Analysis of Nitrate of Soda. W. S. Allen. (Eighth Inter . Cong. 
Agp. Ghem 1912, YoL I, 19-31.) — A protest is raised against the custom of 
estimating the content of sodium nitrate in commercial nitrate of soda by subtracting 
from 100 per cent, the sum of the water, insoluble matter, and chloride and sniphate 
expressed as sodium chloride and sulphate. The method invariably overestimates the 
sodium nitrate, the average error being about 1 per cent.; but it may reach 3 per 
oeai Not only do ail samples contain soluble salts of calcium, magnesium, iron, and 
Aluminium in small amount, but sodium perchlorate is occasionally present up to 
nearly 1 per cent., and the percentage of potassium nitrate may exceed 8 per cent. 
Though commercial nitrate of potash is more valuable than the sodium salt, its 
presence in admixture with the latter is a disadvantage to the nitric acid maker, as 
its nitrogen content is lower than that of nitrate of soda. It is held that the basis 
of sales should be the nitrate content as determined by a direet method. A modifi¬ 
cation of the Devarda method (Zeiiseh. anal Chem.> 1894, 33,113) is described, and 
the opinion expressed that it will be found simpler than the use of the nitrometer by 
those who are not thoroughly familiar with the use of that instrument. The new, 
. method consists in reducing the nitrate to ammonia in alkaline solution by means of 
5 Devarda metal, and driving the ammonia over into a measured volume of standard 
5 add by means of a current of air, which bubbles through the reduced solution con¬ 
tained in a flask which is heated in a water-bath. Between the flask and the 
receiver is a spray-tap, consisting of four 1-ineh bulbs blown on a tube about 
8 inches long. The bulbs are filled with glass-wool, and drain back towards the 
reduction-flask. To prevent nndue condensation in this spray-trap, and to hasten the 
distillation of the ammonia, the bulbed tube is surrounded with a lead jacket through 


which steam is passed. The air which is drawn through the apparatus is previously 
freed from carbon dioxide, and methyl red is preferred as indicator. G. G. j || 


Effect or Ignition on the Solubility of Soil Phosphates.; j 
{J. IncL and Eng. Chem ., 1912, 4, 663 664.)—Fraps (Analyst, 1911, 
that the ignition of phosphate minerals such as wavellite, dufreEate Afc* 
minutes at a low red heat increased about ten times the solrilnliipr 
acid in them in £ nitric acid, and rendered it almost 
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hydrochloric acid. The author has frequently noticed the reverse effect when soils 
were ignited, and below are recorded the figures obtainable when the phosphoric 
acid is estimated in soils of varying composition before and after ignition: 

Percentages of P g 0 5 . 

T ~ 2 . 3] I 5 . 

Ignited ... 0*410 0*150 0*090 0*167 0*151 

Not ignited ... 0*460 0*250 0*130 0*191 0*190 

Theoretical considerations are discussed as to the possible causes of the loss 
noticed and the reason for the reverse effect mentioned above. H. F, E. H. ^ 

Action of Dimethyl-GIyoxime on Platinum Salts. M. Wunder and V. 
Thuringer. (Ann. Ghim . anal , 1912, 17, 328-329.)—Platinum salts form an 
insoluble compound with dimethyl-glyoxime, but with much more difficulty and at 
a higher temperature than the corresponding palladium compound (Analyst, 1912, 
379). The platinum precipitate is brown, blue, or greenish-blue while moist, but 
assumes a bronze colour when dry. In experiments to render the reaction 
quantitative the precipitate, obtained in the same manner as with palladium (loc. cit.), 
was digested for several hours on the water-bath, then separated, dried, and ignited. 
From 0*0292 grm. of platinum there was obtained 0*0222 grm. Better results 
(e.g., 0*266 grm.) were obtained by the use of an alcoholic solution of dimethyl- 
glyoxime, while by adding sodium citrate to augment the reducing action the figures 
were still better (e.g.> 0*0250 grm. from 0*0262 grm.). For each part of platinum 
one and a half parts of the reagent were used. The presence of ammonium chloride 
accelerated the formation of the precipitate, but did not lead to better results than 
those quoted. . C. A. M. 

Bare Earth Reactions in Non-Aqueous Solvents. 0. L. Barnebey. (J. Amer. 
Ghem, Soc., 1912, 34, 1174-1189.)—A study of the reactions of the common acids and 
bases with the yttrium group—neodymium, lanthanum, and cerium—using acetone as 
solvent. The reactions are of the same general order as those in aqueous solution, 
but the solubilities vary more widely. In some cases compounds which are readily 
soluble in water have been found to be nearly insoluble in acetone, so that the use of 
acetone as solvent, in combination with reagents used for the separation of the earths • 
by fractional precipitation, promises to mate such separations sharper and less tedious. > 
The basic nitrate scheme of fractionation, using acetone as solvent, is very effective as ; 
a means of separating ceria from the other earths, but none of the other separations 
described are separations in the sense in which the term is usually understood by 
analysts. A separation of the yttrium group, using tartaric acid as precipitant, 
has been found very effective for fractional purposes. The serial order established is, 
ytterbium (lutecium and neoytterbium), holmium, erbium, dysprosium, yttrium. 
Other separations described depend on the use of alkaloids as fractional precipitants i 
in acetone solution. 6. 0. J. | 

Exact Determination of Sulphur in Pyrites. W. S. Allen 
Bishop. (Eighth Inter. Gong. App. Chem. s 1912, Yol. I, 33-51.)—The metho^|e||||||| 
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on oxidation and solution by means of a solution of bromine in carbon tetrachloride 
followed by nitric acid, redaction of ferric iron by means of aluminium powder, aDd 
precipitation in cold dilute solution by slow addition of barium chloride solution. 
Large quantities are taken for analysis, so that the barium sulphate to be weighed 
approximates 5 grms. The results are accurate to within 0*05 per cent. Under the 
prescribed conditions, the barium sulphate always contains barium chloride, but the 
amount of this is very nearly constant (0*0137 to 0*0150 grm.), and the results show 
that the error due to this cause is almost exactly compensated by the solubility of 
the barium sulphate. 

The sample is not ground more finely than 80 inesh {Cf. Allen and Johnston, 
Analyst, 1910, 35, 332), and 1*3736 grms. is weighed out into a 300 c.c. beaker and 
covered with 10 c.c. of a mixture of 2 volumes bromine and 3 volumes carbon tetra¬ 
chloride. Bromine alone is too violent, and its aqueous solution too weak. The mixture 
is shaken from time to time, and after fifteen minutes 15 c.c. of nitric acid is added, 
and the mixture left for a further fifteen minutes at room temperature, with occasional 
shaking. The beaker is then placed on an asbestos board on the steam-bath until 
all action has ceased and most of the bromine has volatilised. The clock glass 
covering the beaker is next raised somewhat by means of glass riders, and the 
contents of the beaker are evaporated to dryness by immersing it in the steam-bath 
up to its rim. Hydrochloric acid (10 c.c.) is added, and the solution again evaporated 
to dryness, and the residue dried for several hours at 100° G. to render silica 
insoluble. The residue is moistened with 4 c.c. of hydrochloric acid, and after 
five minutes 100 c.c. of hot water is added, and the mixture boiled for five minutes. It 
is allowed to cool for about five minutes, and then 0*2 to 0*3 grm. of aluminium 
powder is added, and the contents of the beaker agitated until the colour of feme 
iron disappears. The solution is cooled to arrest the action of acid on aluminium, 
which m igh t otherwise give rise to mechanical loss on the filter, and is filtered 
through a 12*5 cm. filter, which is washed nine times. The filtrate is diluted to 
about 1,600 c.c., and a further 6 c.c. of hydrochloric acid is added to*it. About 
125 c.c. of 5 per cent, barium chloride solution is added without stirring, and at a 
rate not exceeding 5 c.c. per minute. The paper includes description of an appliance 
for effecting this without attention. When all the barium chloride has run in, the 
contents of the beaker are stirred, and then allowed to stand for not less than two 
hours. The liquid is decanted through a 35 c.c. Gooch filter with a moderately thick 
asbestos mat, and the precipitate is transferred to the filter and washed six times 
with cold water. The crucible is then dried and heated for half an hour with the full 
flame of a Bunsen burner (or in an electric oven at 870° C.). The weight of the 
precipitate multiplied by ten gives the percentage of sulphur in the sample. Test 
analyses show that the method gives results of the accuracy stated, and that it is 
unaffected by the presence of such amounts of lead, copper, zinc, arsenic, fime» 
and silica, as may occnr in pyrites. G. 0. J. 
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APPARATUS, ETC. 

Crystallo-Chemieal Analysis: A N ew Method of Chemical Analysis. G. von 
FedOFOW. ( Zeitschf: Erystallogr.,1912 , 50, 513-575; through Nature , 1912, 89, 503- 
505.) —It is shown that there is a correct mode of setting up a crystal for descriptive 
purposes, and that this setting is arrived at independently of external 44 habit,” being 
based on calculations of the “ reticular density ” (closeness of packing of the nodes, or 
44 points,” of the space-lattice or point system) along the planes of the principal faces. 
The setting which corresponds to primary faces of maximum reticular density is the 
only correct one on which .comparisons should be made. A table including 10,000 
crystalline substances, which have been goniometrically measured, has been 
prepared, arranged in regular progressive order, and calculated on the above lines as 
regards correct setting. If a few measurable crystals of any one of these substances 
be subjected to a short goniometrical investigation, occupying at most a few hours, 
and often only a few minutes, the substance of which the crystal is composed can 
then be identified by reference to the table. In short, provided a chemical substance has 
once had its crystals measured, it is possible to detect it at any time by merely making 
a few brief measurements so as to be able to calculate the elements—by a shortened 
process, partly graphical, which the author has perfected—and then searching the 
table for the substance therein recorded as possessing such constants. A number of 
test cases have been sent to the author, and he succeeded in identifying them 
correctly. The method has the advantage of not injuring the crystals,! fat fails in 
its simple form with cubic crystals, in which the angles are always the same; but a 
determination of refractive index is successful where that of symmetry, elements, 
and angles fail. H. F. E. H. 

Luminescence Analysis, 0. Wolff. ( Chem . Zeit, 1912,36,1039.)— Lehmann 
has devised a fluorescence microscope which is used with ultra-violet light and has 
a screen for the protection of the eye. By means of this instrument the author has 
found that the red fluorescent particles in crude potashes consist of potassium 
sulphide, whilst the particles showing a blue fluorescence consist of organic matter, 
mainly in combination with the mineral matter. In like manner the orange 
fluorescence of mercuric chloride is shown to be due to particles of mercurous 
chloride. The fluorescence of the latter disappears on heating. Chemically pure 
mercuric chloride shows no fluorescence, but in many of the preparations on the 
market traces of calomel may thus be detected, although they escape detection by 
chemical means. Besublimation of pure mercuric chloride in a tube causes the 
orange fluorescence to appear, owing to the formation of traces of calomel. Another 
direction in which this microscope has proved useful is in the examination of 
anthracene, which when pure shows a blue fluorescence, but when impure fluoresces 
green, owing to the presence of a substance with a yellow fluorescence. 

o. a. m; 

New Type of Inorganic Filter for Laboratory Purposes. M. A. William- 
SOn and P. A. Boeek. (/. Ind. and Eng « Chem., 1912, 4,672-677.)—The material of 
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the new filter, is a alundum ” (of. Boeek, Analyst, 1912, 2S8), a porous ware already 
in use for the construction of extraction thimbles and filter plates (Analyst, 1912, 
109). When given the form of an ordinary crucible, this ware was not successful in 
replacing the Gooch crucible with asbestos mat, because the upper portion of the 
crucible absorbed strong saline solutions, and the time required to wash the salt out 
from those portions of the crucible above the level where the suction was operative 
was so great as to outweigh any advantages the crucible might otherwise have 
possessed. Filtering-cones have now been constructed which overcome this 
difficulty, and which serve as combined filter and crucible. The use of the cone as 
filter is shown in Fig. 1. A funnel a little larger than the cone is equipped with 
a piece of soft rubber tubing about If inches long and If inches in diameter 
(tiie cones are If inches in diameter and If inches high), and the cone finds a 



Fw. 1* Fig. % 



seating on the moistened rubber. The filter and any precipitate it may contain 
can be washed perfectly in two or three minutes, and, after drying, can be ignited. 
The material is unaffected by sulphuric, nitric, or hydrochloric acid. It is somewhat 
hygroscopic, a cone of the dimensions given picking up about 1 mgrm. on exposure 
io the air of the laboratory for one hour, but there is no further gain in weight in 
three hours. Among the test numbers given, those for barium sulphate are all low— 
from 0*1329 to 0*1331 fouud against 0*1349 required by theory and found by ordinary 
filtration using a paper. Since parallel experiments in which a paper was placed 
inside the cones also gave 0*1330, the low results appear to be due not to penetration 
of the filter by the finely divided precipitate, but to the solubility of the precipitate 
iu the washing water, of which there is a tendency to use large quantitieswhen 
filter operates very quickly. Fig. 2 shows how these cones may be freed 
soluble ’salts suspected to lie within their pores. The illustration 
crucible-shaped fitter, of the type which was abandoned owing 1 
absorb salts; but a similar arrangement serves to clean a cone, as 
of which there may be a doubt. The cones are made Jby\; 

Worcester, Mass., U.S.A. 
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Apparatus for Bapid Distillation of Mercury in Vacuo. L. Dunoyer. 
(Camp. rend., 1912,154, 1344-1346.)—The apparatus consists of a bent glass baro¬ 
meter tube, A B, of 4 to 5 cm. diameter and 35 to 40 cm. High, 
The limb A terminates in a tube about 10 mm. in diameter, 
which dips into a small beaker, G , fixed to the tube. This 
beaker hangs in a tube, G t which is cemented into the bottom 
of the rectangular glass dish E , which can accommodate some . 
20 kgrms. of mercury. The end B of the barometer-tube 
terminates in a tube about 120 cm. long and not more thati 
3 mm. in diameter. This narrow tube dips into the vessel D, 
which is provided with a side outlet, and is itself contained 
within the bottle F. The bottle F is evacuated by connecting 
the cock E to a water-pump. This causes the mercury to rise 
to the level shown in A , and the circuit is then completed 
through the electrical heating device, and the distillation com¬ 
menced* The use of the vessels G and D make it possible to 
clean or empty F without interrupting the distillation. The 
heating device consists of a winding of chrome-nickel wire, 
extending from the constriction of the tube A to the highest 
point of the bend, separated from the glass by fn^tolnjg material 
and externally covered with a thick layer of some poori conductor 
of heal It is to be noted that only the small portion k mercury 
in A and the vapour above it are heated by the current, the bulk of the mercury in 
E remaining cool until drawn up into A to replace mercury which has evaporated. 

The apparatus possesses a simple device for breaking the electrical circuit if,; 
and when, the supply of mercury in E is exhausted or reduced to some assigned 
leveL From the base of the vessel H proceeds a narrow S-tube, the other end of 
which dips into the mercury in E * E is closed by a wooden plug through which is 
screwed an electrode, if, of amalgamated copper tube. The height of this electrode 
is adjusted until its lower end corresponds to the level at which it is wished to 
arrest the further depletion of the mercury in E. Mercury is then poured into S, 
covered with a layer of petroleum, and the plug carrying the electrode is pushed 
into IT, whilst closing the upper end of the tubular electrode with the thumb or a ! 
stopper. In this way mercury is forced into the S-bend, thus establishing electrical J 
connection between the electrode and the mercury in E. The current passes from] 
the terminal I through the electrode M and the mercury in H, the S-bend and E t 
and thence by the nickel wire L y which dips into the mercury in E } to the heatings 
coil, the other terminal of which is at J. When the level of the mercury in E has ' 
sunk to the level of the lower end of the electrode if, the electrical circuit is ’ 
automatically broken and the distillation is suspended. G.. C. J.. \% 

Two New Pieces of Laboratory Apparatus. E. Berlin. (. Zmtm S&L 
Physiol , 1912, 26, 219; through Ohem. Zentralbl , 1912, II, 869.)—The firltf 
apparatus is for the evolution of hydrochloric acid gas from its aqueous solution 
the action of sulphuric acid. It consists of a round-bottomed flask, into - the 
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top of the neck of which are sealed two tubes, each terminating downward somewhat 
below the base of the neck inside the flask, and leading upward, through a stopcock, 
to a bulb carrying a funnel and a tube opening to the air; funnel and tube are 
simultaneously opened and closed by the plug of a stopcock passing through both* 
A delivery tube, and an emptying tube reaching the bottom of the main flask, are 
sealed into the neck halfway up, and are closed with stopcocks. The bulbs are 
charged with concentrated hydrochloric acid and concentrated sulphuric acid 
respectively. 

The second apparatus is for the continuous extraction of a liquid, such as water, 
by a heavier liquid, such as chloroform. Into the neck of a round-bottomed flask 
with reflux condenser is sealed a tube with its mouth, directed downwards, a short 
distance below the cork. This tube passes down outside the neck to join a second 
tube, sealed through the base of the neck, and reaching the bottom of the flask. From 
the junction the tube is widened, and passes diagonally downwards to a smaller flask 
in which chloroform is boiled. Chloroform is placed in the larger flask until the 
mouth of the tube reaching to the bottom is well covered, and on this sufficient of 
the aqueous liquid to be extracted to cause the chloroform to overflow into the smaller 
flask. Chloroform, as vapour, passes up the side tube, is condensed, sinks in drops 
through the aqueous liquid, and flows over into the smaller flask. O. E. M. 


Apparatus for the Estimation of Adulterants in Vegetable Powders, 
and Notes on Starch Granules, C. Hartwich and A. Wiehmann. {Arch, 
Pharm. y 1912, 260, 452-471.)—The apparatus consists of a microscope slide on which 
is engraved a square, the sides of which measure 1*5 cm.; this square is divided into 
100 equal squares, and around its edges are placed strips of cover-glass, so that a 
shallow cell, 0*25 mm. in depth, is formed. The powder under examination is 
diluted with a known quantity of sugar, say in the proportion of 1 to 100 or 
1 to 1,000, and a small quantity of the mixture is weighed out into the cell. For 
■instance, if 04)5 grm. of the mixture (1 to 100) be taken, the cell will contain 
04)005 grm. of the original powder. A drop or so of water is then added to the cell, 
and, when the sugar has dissolved, a eover-glass is placed over the whole, and the 
slide is examined under the microscope, the foreign particles being counted. The 
| apparatus is particularly suitable for estimating the amount of clove-stalks in pow¬ 
dered cloves, sandal-wdod in saffron powder, starches in powders, etc. * The author 
has also determined the weight of various starch grains by means of the apparatus, 
the weight of a single grain, after the starch had been dried at 100° G., being: 


Oryza sativa, 0’0000000000163 grim ; Zea Mais } 04)00000000729 grm.; Marnnta 
anruTidinacea, 04)000000063 grm.; Triticum sativum , 0*0000000000605 grm.; 

Mis, 04)000000502 grm.; Solanum tuberosum , 0*00000000644 grm. The spedtk 
gravities of the dry starches were found to be: Ganna edulis , 1*525£; 
tuberosum, 1*5247; Mamnta arundmaoea, 1*5215; Oryza sativa, 

1*4809; Triticum sativum , 1*4696. '<%!;? f; 


ill 
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Report of the Government Chemist upon the Work of the Government 
Laboratory for the Year ending* March 31, 1912. with Appendices. (Issued as 
a Parliamentary Paper, pp. 1-27.)—The Report commences with a short recapitulation 
of the principal steps in the history of the Laboratory and its work, from the origin 
of the Laboratory in 1843 to the year 1911, when the Government Laboratory was 
separated from the Department of Customs and Excise, and constituted a new 
Department under the official title of the “ Department of the Government Chemist** 
Changes in the method of staffing the Laboratory have also been made, and, whilst 
Revenue Officers still attend to that part of the work which pertains to the 
Revenue, chemists recruited from “ the open market sv are employed for non-Revenue 
work. The duties performed by the staff include analyses of samples taken by 
Revenue officers, of stores supplied to Government Departments, of dairy produce 
imported into this country, of samples referred by magistrates under the Food and 
Drugs Act, the Fertilisers and Feeding-Stuffs Acts, etc. 

The total number of analyses and examinations made in the two branches of the 
Laboratory during the year was 195,170, compared with 186,044 for the preceding 
year. Including samples examined in provincial stations, the total number was 
345,181. ■ • ‘ 

For the purpose of checking dilution and adulteration 7,464 samp&k of beer were 
taken from retailers, and of this number 452 were found to have been diluted! None 
of the samples contained saccharine. Of 444 samples of herb beers and temperance 
beverages examined, 300 contained less than 2 percent, of proof spirit; 107 contained 
less than 3 per cent.; 30 between 3 and 5 per cent.; 6 between 5 and 8 per cent.; tod 
1 sample 10*6 per cent. One thousand and forty-six samples of beer and brewing 
materials were examined for the presence of arsenic, but only 18 of these contained 
more than one-hundredth of a grain of arsenious oxide per gallon (or pound, in the 
case of solids). Of 122 samples of malt 5 exceeded the limit, the highest proportion 
found being one-fortieth of a grain per pound ; 8 samples of wort and beer contained 
excessive quantities of arsenic—the highest quantity being one-twentieth of a grain; 
per gallon. The highest quantity of arsenic found in 377 samples of other brewing 
materials was one-fiftieth of a grain per pound. In addition to the Samples connected 
with brewing, 292 samples of mineral acids, chemicals, etc., were tested for arsenic 
Attention is drawn to the fact that 19 samples sold as cider were found to fee 
artificially prepared liquids, and to be free from apple-juice. A considerable: 
proportion of the 56 samples of liqueur chocolates analysed was found to contain 
from 6 to 12 per cent, of proof spirit, and in two cases the quantity reached 25$; ? 

28*8 per cent, respectively. i u ;u • , | 

In connection with the Board of Agriculture and Fisheries, and the Department ! 
of Agriculture and Technical Instruction for Ireland, 3,228 samples were examined, 
including 70 samples of milk, 63 of condensed milk, 71 of cream, and 1,309 of buffet f 
Only 11 of the samples of imported butter contained excessive quantities of wartffeil- 
396 contained boric preservative, and 180 added colouring matter. The saiigS^ofi 
imported milk, cream, and butter are always tested for the ■■presenee of 
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The whole milk imported in chums was usually free from preservatives, but 3 samples 
contained boric acid and 1 hydrogen peroxide. Boric acid is generally present in 
imported cream, and its use in past years has been supplemented by the addition of 
salicylic acid and hydrogen peroxide. During the present year no sample was found 
contain salicylic acid, and in only a few cases had hydrogen peroxide been used. 
The presence of benzoic acid and fluorides was not detected in any of the butters—boric 
acid being the only preservative present. AH the samples of cream and butter from 
Norway, Sweden, Russia, and Denmark, were free from preservatives. None of the 
samples of margarine examined contained more butter-fat than is legally permissible, 
and an excessive quantity of water was found in one case only. 

One hundred and forty samples of sheep-dips were received for examination: 
20 were deficient in active ingredients, and in 63 other cases the formula required 
modification. 

Linseed sometimes contains small quantities of gluooside, which is eapable, 
under certain conditions, of producing hydrocyanic acid, although it is stated that 
the hot-press process of preparing linseed cakes destroys the enzyme. Results of an 
investigation showed that, when allowance is made for the oil removed during the 
pressing, the cake yields the same amount of hydrocyanic add as the original seed. 

Samples of oysters obtained from the West of England were examined in 
consequence of a suspicion that copper-poisoning had resulted from eating them. 
Many of the oysters had a distinct green appearance, and all contained copper and 
due, the largest amount of copper found being 1*22 grains of metallic copper per 
dozen oysters, and of zinc 2*31 grains. The oysters containing most copper were so 
: distinctly green in colour that no person would have been likely to eat them. The 
growth of the oysters did not appear to have been affected by the presence of the 
; two metals. 

Ninety-three samples referred by magistrates under the Food and Drugs Acts 
were examined during the year. In 14 cases, including 9 samples of milk, 
i the reports of the public analyst could not be confirmed. Certificates could not be 
issued with regard to 3 other samples of milk, owing to the high state of deeom- 
jppdtion in the ease of 2 of the samples, and because the bottle containing the 
i'lc^^^saahple was burst in transit. The following are the particulars of some of the 
more Important cases: Butter .—In one ease where the charge was excess water, less 
legal amount was found. In 2 out of 3 samples alleged to contain 
foreign fat, the results obtained confirmed those of the public analyst; in the third 
case the butter gave results of an abnormal character, but having regard to the fact 
htfaat similar results were obtained from the analysis of genuine butter from the same 
locality, it was impossible to say that the fat was not wholly butter-fat One saaUffe;. 
oi butter, alleged to eoMnifi eocoanut oil and an excess of water, was found to ccrnfea, 
excess of water* foreign fat. Milk. —Except in the case of 9 Pirn 

results obtained wene in agreement wholly or partially with those 
analyst; the charge in three of these cases was added water and in fee* 
ab^^don of fat. Malt Vinegar .—One sample contained a, 
yinegar not derived from malt or grain, but in the ease | 

‘ 'the t results ■ were not inconsisten6 with those . gifapj |l|j J |||| 



532 


REPORT 


Whisky .—In 1 of the 2 samples received the alcoholic strength was found to be 
21 degrees under proof, and was not therefore below the legal strength. Mar - 
garine .—The one sample received contained more than 10 per cent, of butter-fat. 
Mice, —The report of the public analyst, that the sample had been “faced,” was 
confirmed. Cream of Tartar .—A sample condemned by the public analyst was found 
to comply substantially with the requirements of the British Pharmacopoeia. The 
other samples referred consisted of rum, cream, and coffee, and in all these cases the 
results of the public analyst were confirmed. 

The total number of samples submitted by the Board of Agriculture under the 
Fertilisers and Feeding Stuffs Acts was 47, consisting of 15 fertilisers and 32 feeding 
stuffs. The particulars relating to some of these samples were as follows: Plant-Food, 
—An article, sold in penny packets, and guaranteed to contain 22 per cent, of phos¬ 
phates and 0*85 per cent, of potash, consisted mainly of fine earth and ashes with 
only 1*84 per cent, of phosphate and 0*33 per cent, of potash. Tomato Manure ,— 
Contained only 4*7 per cent, of potash available for plant-food, although stated to 
contain “ 4 6 per cent, of free potash and 12*4 per cent, of combined potash.” Fish 
Manure, —The sample examined consisted of fine ashes mixed with a few fish-bones, 
and contained only 0*59 per cent, of nitrogen and 2*4 per cent, of phosphates. The 
other fertilisers examined included superphosphates, wool-waste, bone-meal, and 
guanos, deficient in phosphates, nitrogen, or potash. Cottonseed Meal, —A sample 
described as “ Double Decorticated Cottonseed Meal ” consisted of the ground meal 
of undeeorticafced cottonseed cake, containing the whole of the cortex proper to the 
seed. Milling Products, —A sample of barley meal was found to contain 5 per cent, 
of sand. As much as 50 per cent, of ground-oat husks was present in a sample of 
“sharps.” Other samples contained various quantities of tapioca meal and rice husks. 

Details regarding the numbers of various articles examined are given in the 
Appendices to the Report. W- P- S. 

” ” TSr TT zF 

STUDY. COMMITTEE OF THE INTERNATIONAL DAIRY FEDERATION.* 

Laxge Voorhout 88, the Hague, v * 
October, 1912 . M 

Dbab Sib,—A t the final general meeting of the Fifth International Dairy Congress, 
held at Stockholm, July 1, 1911, the following resolutions were carried : 

“The next International Dairy Congress will fix the percentage of butter-fat in 
the dry matter which may be considered as normal figures for all sorts of cheeses : 
which are found in the markets of the world.” : 

u To secure the exactness of the result of the discussions, the Study Committee 
of the International Dairy Federation shall do the preparative work necessary 
specially to arrive at an international agreement on the methods for the analysis of I 
cheese.” ■ j 

At the meeting of the Study Committee, held at Brussels on March 13 and 14, f 
1912,1 was invited to prepare reports for this purpose, and I now beg to submit for; 

*■ Readers of the journal interested in this matter are invited to communicate with Dr. | 
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your consideration proposals for the unification of the methods for the analysis of 
cheese. 

* These proposals are the consequence of discussions of a special committee com¬ 
posed of delegates of cheese control-stations, of the Government dairy-station at 
Leiden, of municipal laboratories, of the Government agricultural experimental 
stations, and of myself as chairman. This committee has agreed to the methods for 
the analyses of cheese to be followed in the Netherlands. 

I should feel obliged if you would kindly give these proposals your careful 
consideration, and let me know what modifications, if any, you wish to suggest.— 
\ Yours faithfully, 

Swaving, 

Secretary of the Study Committee of the 
International Dairy Federation . 

Proposals for the Unification of Analytical Methods for Cheese. 

1. Determination of Water in Cheese .—Five grms. of cheese are weighed in a 
wide dish containing clean sand, and mixed and well ground np by means of a glass 
bar with flattened end, which has been weighed 
with the dish. The sample is then dried at the 
ordinary temperature—if possible in vacuo —for 
at least sixteen hours, and immediately after¬ 
wards dried for about one hour in an oven at 
105° C., and weighed. Drying is continued, and 
;< weighing repeated with short intervals (half an 
hour). 

; j ‘ 22. Determination of Fat in Cheese —(a) By 

&erber*$ Method, with Modified Cheese Butyro- 
meisr (Van GuMh) for Three Grms , of Cheese .— 

‘ Three grms. of cheese are introduced with the 
aid of a funnel into the widened part of the 
: cheese buiyrometer, which has been previously 
r half filled with sulphuric acid (sp. gr. 1*50). The 
wei ghing of very soft cheese is made in a small 
beaker. The butyrometar is then wanned in 
a water-bath at 65° to 70° 0., and the casein 
dissolved, while shaking and swinging the buty- 
rometer at intervals. When no more small 
particles of cheese are visible, the butyrometer 
left in the water-bath for a short time, while 
swinging at intervals, and, after 1 e.c. amyl- 
alcohol has been addel^t is filled with sulphuric 
acid up nearly to the division mark 35. The 
contents are mixed with care, not swinging the 
butyrometer oftener than necessary for a com¬ 
plete mixing, then left for about five minutes in 
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the water-bath, and centrifuged for four minutes at a speed of 1,000 revolutions per 
minute. The diameter of the disc-plate of the Gerber centrifugal machine must be 
at least 47 cms. (the machine should be warmed when the temperature of the room 
is low). Finally, the butyrometer is placed for five minutes in a water-bath, at 
35° C., and the height of the fatty layer read at 65° C. 

(b) By the Hydrochloric Acid Method .*—One to 5 grms. of rasped cheese are gently 
boiled with 20 c.c. hydrochloric acid (sp. gr. 1*13) in a small flask, and shaking until 
all small particles have disappeared; then either Smetham’s perforation method or 
Schmidfc-Bondzynski’s modified method is applied. 

Smetham's Perforation Method .—The hydrochloric acid solution, when cool, 
is carefully introduced into the flask of Smetham’s extractor, as modified for the 
estimation of fat in milk (Marius, Utrecht), and the flask filled with ether until it 
flows over. After two hours the ether is evaporated, and the fat dried for half an 
hour in the oven at 102° G. Drying is continued to constant weight. For control, 
a second flask can be connected to the extractor and treated as above. 

Modified Schmidt-BondzynsMs Method .—The hydrochloric acid solution is 
carefully introduced into a mixing cylinder of 100 c.c. capacity, and, when cool, ether 
is added till the total volume is about 50 c.c. The cylinder is closed with a damped 
cork, then well shaken, and left for at least two hours to separate. The ether-fat' 
solution is then drawn off as completely as possible (to at least 1 c.C;) in a weighed 
flask. A fresh quantity of 50 c.c. ether is introduced into the cylinder, and the 
contents swung several times. After one hour’s rest the ether is again drawn off as 
completely as possible and added to the first ether-fat solution in the weighed flask 
The ether is then distilled off, and the fat dried for half an hour in the oven a|f 
102 ? C. Drying is continued to constant weight. 

4 * 4 * * 5 * 

REVIEWS. 

Taaoira und Pbaxis bee Massanalyse. Von Alexander Classen. Unter Mifc- 
wirkung von H. Cloeren. Leipzig. 1912. Akademische Verlagsgesellsehaft, 
m.b.H. Pp. i4x +1-772. Price 32 marks. ' ' b 

The author ©f this work, it will be remembered, edited and revised two editionsJ 
of Mohr’s classical treatise “ Titrimethoden.”’ Recognising, however, that modem 
developments m chemical science have to a great extent modified our conceptions of 
the way in which chemical reactions occur, he decided that, instead of revising the j 
seventh edition of Mohr’s treatise, he would write an entirely new book, remodelled 
in accordance with modem theories. Professor Classen’s reputation is at once $ 
guarantee that the task which, he set himself has been executed in a satisfactory 
manner; and of the work under review it may be said that, as a student’s handbook, 
for which it is primarily intended, it is in most respects excellent, whilst it will also? 
be found of use to the practising chemist. \L 

* In applying tills method it is advisable to use within these limits a smaller <pantityeC 
and a larger one of skimmed cheese. " ’ ;■. _ 
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Volumetric Inethods are, with very few exceptions, based on scientific principles 
so that they only became possible after stoichiometrical relations had been esta^y 
lished. The pioneer in the elaboration of these methods was undoubtedly Gay 
Lussae. He it was who first devised methods of alkalimetry and aeidimetry, as well 
as those of estimating chlorine, whilst the degree of accuracy of which these methods 
are capable first became evident after the classical work of Stas on the determination 
4f the atomic weight of silver. A treatise such as the one under review should there* 
lore be something more than an empirical guide book, and it will be conceded that 
Professor Classen has dealt liberally with the theoretical side of the subject. 
Indeed, in some cases the writer ventures to think that the text might have bean 
shortened considerably with advantage to the reader. This applies particularly in 
the sections in which the methods are described, where many well-known and even 
self-obvious equations are given, including ordinary double decompositions. The 
Sections dealing with the history and principles of volumetric methods and on the 
theory of indicators, although very lengthy, deserve special mention for their clear¬ 
ness and lucidity. Under indicators, however, something should, in the writes 
opinion, have been mentioned of the tautomerism which some of these substances 
-exhibit (cf. J. T. Hewitt, Analyst, 1908, 33, 85). The author is, however, through* 
out Immersed in the ionic hypothesis, to the exclusion of any other. 

! The inorganic methods described form a useful collection, and many of them 
have been devised or checked in the author’s laboratory at the Technical High 
School, Aachen, but it is surprising to find so few references to British work. 
There is an important point to which attention may be called—namely, that in 
\ no instance is the limit of ace a racy of a method stated; nor are any of the methods 
of estimating one and the same substance compared as to their relative accuracy, 
h; ; As regards empirical methods, the book is decidedly disappointing. Thus, 
twelve pages are devoted to a description of various modifications of the soap test for 
estimating the hardness of water, and about two and a half pages to aikalimetric and 
addimetric methods for this purpose. After all this the author very properly remarks 
:'that the only reliable method of estimating hardness in a water is by a gravimetric 
analysis of the mineral matter. The estimation of reducing sugars by Fehling’s 
solution is carried no further than the work of Soxhlet in 1880; and, indeed, the 
. author seems unaware that anything has been done in volumetric analysis since that 
i jtttne* for he gives a reference to Wein’s gravimetric tables, making no mention of the 
fact, however, that one of them—that referring to maltose—is inaccurate. 

Arthur R. Ling. 


Bleaching and Dyeing of Vegetable Fibrous Materials, By Junius Hubner. 
London : Constable and Co., Ltd. 1912. Pp. xiii+434, including Inde£ 

4 Parts 18, with 96 illustrations. Price 14s. net. : ■ ; t 

It is necessary for the analyst to have some knowle^ai c£ the; 

f ! practical methods of procedure involved in certain industries. The work 
IS one which will supply the necessary information in the case of eofefeon^jfO m 
■ this can be imparted in such a manner. It opens with a 


vegetable fibres, including those manufactured s 
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ing section deals with the analysis of water and its purification, and the analyst 
need not expect to gain special information from this or from the following one 
dealing with chemicals and mordants. The chapter on bleaching is, as might be 
expected, quite up to date, and gives in outline a satisfactory account of modem 
practice. . * ■ 

The important operation of mercerising is next considered, and it is pointed 
out that Person, in 1846, preceded Mercer in a description of the contraction, or 
shrinkage, of a cotton fabric under the action of caustic soda solution. It was not 
until 1895 that Thomas and Provost obtained a permanent lustre on cotton by 
mercerising under tension, although Lowe in this country had previously patented 
a similar process without apparently realising its importance. 

A short chapter deals with the production of mineral colours on vegetable 
fibres, including, of course, the well-known khaki. The natural (vegetable) colouring 
matters are then considered, and also the artificial or synthetic colouring matters 
which have played such a leading part in modem dyeing. This section includes 
many practical details in actual manipulation, and a full account of those dyes 
wffich are applied to mordanting fibres and the so-called “ oxidation ” colours. 

An account of the actual machinery used in dyeing operations then follows, 
and, finally, the testing of dyes and fibres is dealt with. This section, which is 
probably the one to which the general analyst will turn, occupies only thirteen pages, 
and therefore cannot deal in any detail with the subject under review, the actual 
tables concerned with the identification of dyesiufis only taking up about four pages 
in all. The question of the identification of fibres is also compressed into about 
one page. The section dealing with actual analysis can therefore only present in 
outline the methods which might be adopted in practice. 

The work is primarily intended, as Professor Meldola points out in an interesting 
preface, as a practical textbook; and, so far as it is possible to compress detail into 
the space available, serves its purpose. 

The illustrations are above the average," and indicate in a satisfactory manner 
the nature of the plant used. 

W. P. Dreapbb. 
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THE DETECTION AND ESTIMATION OF ABACHIS OIL 

By NOBMAN 1YEBS, B.Sa, A.I.C. 

(Bead at the Meeting, November 6, 1912.) 

yD iscussion. 

I&b Pebsidbnt said that this process would be found to be a great advance upon 
Eenard’s process in point of rapidity. In order, however, to ensure accuracy, it was 
:. essential that ail the modifications mentioned by Mr. Evers should be adhered to. 

J£r. R Boss asked if it would be of any use to ascertain the refractive index 
!hj£ the residues obtained after cooling. He (Mr. Roes) had found this to be useful 
to a certain extent with butter containing coconut oil, though in that ease its 
utility was limited owing to the variations in composition to which butter was 
liable. In the case of olive oil, which appeared to be more constant in composition* 
the refractive index might be more helpful. 

Mr. P. A. E. Richards asked tow this process compared with Benard’s, more 
partkmlariy with regard to the time required for a determination. 

;ijh L M. Nash asked for a definition of w saponified ” olive oil. 

Mr. Richmond asked wither the factors for calculating the quantity of arachis 
dll” were arrived at tom the samples of arachis oil referred to in the paper or toim 
& more extended series of observations. It seemed to Mm that in order to obtain 
accurate results the melting-points would have to be very carefully determined* fvnd 
xnrected, because, white the variation of the factor tom 17 to 22 was 
, daMe, tto df 2 degrees between the corr^ponding meltog-pomfe mm j 

\ v jMx* W. R SAvfflD® said feat he had used Beilier’s process ipl had S ! 

when fee proportion of arachis 

?results w . IMd© low. He had • usually ; M 
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fatty a«cids to be 73° 0. He had tested almond, apricot, cotton-seed,,maize, peach- 
kernel, castor, and sesame oils by Bellier’s qualitative method, and in each case 
found a perfectly clear solution on standing for one to two hours at 17° to 19° 0* 
Rape-seed oil invariably gave a turbidity due no doubt to the small percentage of 
aracMdic acid present in the oiL Arachis oil could be determined with reasonable 
aeeuracy,Jby the author’s process when in admixture with these oils. 

Mr. Evers, in reply, said that he had not determined the refractive index of the 
crystals, but should think it quite probable that it would afford valuable information. 
The time required for a determination of arachis oil by this process was merely a 
few hours, and little attention was required, whereas the Renard process took 
considerably longer. “ Saponified” olive oil consisted of the oil extracted from the 
marc after the larger proportion of the oil had been expressed. It contained a good 
deal of free fatty acid, and in order to remove this it was washed with alkali, 
which operation gave rise to the term “ saponified.” The factors were arrived at 
from the results yielded by the samples of arachis oil referred to in the paper. The 
melting-points had not been corrected for barometric pressure or the height of the 
column of mereury above the liquid, and this possibly might account for the differ¬ 
ence between his figures and Mr. Saville’s. In Ballier’s process he had never 
found the melting-point (uncorrected) to be higher than 71° 0. In his experience 
the melting-point could be determined accurately within half a degree. There was 
a good deal of difference in the proportion of fatty acids obtained when the melting- 
point was 71° C. and when it was 72° C., and this accounted for the difference 
in the factor. 


AM APPARATUS FOR TESTING WATER BY MEASUREMENT OF ITS 
ELECTRICAL CONDUCTIVITY. 

By L. ARCHBUTT, FXC. 

(Bead at the Meeting, Ncmmber 6,1912.) 


An apparatus known as the Digby and Biggs “Bionic” Water-Tester, designed! 
primarily for detecting leakage in surface condensers, was recently brought to my 
notice; and having proved of some interest, I thought it might also interest some 
members of the Society. The usefulness of the apparatus depends upon the wejl4^ 
known fact that the conductivity of pure water is extremely small, and that the 
presence of any salt, acid, or base, in solution at once increases the conductivity. 
In very dilute solutions Kohlrausch found that the conductivity due to 
substance increases in proportion to the amount dissolved. For stronger itelutiops^ 
however, this is not correct. Different salts also have different conductivities gk||! 
value of the apparatus depends upon its extreme sensitiveness in detectingme^ 
traces of dissolved electrolytes, and in the rapidity with which ® test c^^ei 
made. . ' ' • /■ '• ■! ; ,• i :T!s 
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Eteferring - to the diagram, the water to be tested is poured into the funnel F, 
«ar«i rises into the two arms of the U tube to the level fired by the overflows 00. 
TKa electrodes A and B are short tubes of platinum-foil, and the current is 
supplied by the hand-driven dynamo E, fitted with a constant-speed friction dutch, 
whieh maintains a constant E.M.F. of 100 volte, within J volt, when the handle W 
is turned at a rate faster than that at which the clutch is designed to slip. The 
current passing through the water is measured by the direct-reading conductivity 
meter Jf. Temperature is measured by a thermometer immersed in the water in 
the funn el. To make a test, all one has to do is to empty the U tube and funnel by 
opening the clip D, flush the apparatus with the water to be tested, then close D and 
continue pouring water into the funnel until it overflows at 00. Then turn the 



handle of the dynamo until the eluteh is slipping, and at once read off the m aximum 
•deflection indicated by the needle. 

The current generated is very small, not exceeding 0D04 ampere under normal 
conditions. The back E.M.F. due to polarisation of the electrodes is allowed for in 
the calibration of the meter, the scale unite of which, ranging from zero to 2,000, 
represent approximately in value the reciprocals of megohms. The standard tempera¬ 
ture for testing is 20° CL, and a scale of corrections supplied with the instrument saves 
the trouble of adjusting the.temperature of the water so long as it is between 10° 
and 40° 0. It is therefore necessary only to take the temperature of the water and 


•correct the meter readi; 
The usefulness of 


3 by the corresponding factor. 

3 Upparatus in a laboratory or works, and sdso its’ limite* 
emits of the following teste made in my VvioiaS(h^i.||^.; 
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Distilled Water. 


Conductivity 
(corrected to 20 s 0.)> 


Unboiled distilled water ... — ... ... «• 2*7 

Another sample... ... ... ... ... ' " 6*0 

Another sample, after boiling to expel dissolved gases and cool¬ 
ing in air ... ... ... ... ... • l u 5 

Several samples thoroughly boiled in a silvered flask and cooled 

in vacuo ... ... ... ... ... ~. 1*0 to 1*5 

Unboiled water after passing C0 2 -free air through for about 

one hour ... ... ... ... •» ^ 1*0 

Saturated with C0 2 , and excess of gas shaken out at 20° 0. ~. 44*0 


The above figures show that the ordinary distilled water of the laboratory, if boiled 
to expel CO a , has a conductivity in this apparatus of 1*0 to 1*5. Derby Town water r 
with a soap hardness of 18*4°, total solids about 25 grains per gallon, chlorine about 
1*15 grains, and SO s about 4 to 5 grains per gallon, had a conductivity of 552. 3 c.c- 
of this hard water diluted to 500 c.c. with boiled distilled water, and contain¬ 


ing about 0*15 grain of total solids per gallon, had a conductivity of 4*2. This water 
gave a faint opalescence with silver nitrate in the cold, which disappeared on heating,, 
and no perceptible precipitate with barium chloride,, from which it is evident that a 
slight leakage of tee hard water into the distilled water through* a crack in the tin 
condensing worm, as sometimes occurs, would be detected by the conductivity meter 
rather more readily than by the silver nitrate test, and the test would be quantitative^ 
In the next table I give the conductivity of a lew public water st^plesi \\ it 


Conductivity 
(20° C.). 

Glasgow, from Loch Katrine ... _■ ... ... 34 

Manchester, from Thirlmere ... ... ... 48- , 

Blackburn ... ... ... .... ... ... 65 

Birmingham, from Rhayader ... ... ... ... 80 

Dewsbury ... ... ... — ... ... 109* 

East Surrey water, from wells in the chalk, softened by Clark's 

process ... ... — — ... I35» 

West Middlesex water (Metropolitan Water Board) ... ... 390’ 

Derby: mixture of spring water and Derwent Valley water 

(hardness, 11*9 degrees) ... ... ... ... 380* 

Derby: spring water only (hardness, 18*4 degrees); ... .... 552: 


The above, except the Derby samples, are'from a pamphlet published by Messrs^ 
Evershed and Vignolas, Ltd., the makers of the apparatus* 

As there is a tendency for an apparatus of this kind-to be offered as a substitute? 
for chemical analysis, I have prepared a few solutions and tested their conductivity. 


The saline solutions (except the MgSG*) were made with the saltsusually met with* 
in concentrated boiler waters. Being made of equal strength,, they show how ijlb 
conductivity varies with the different salts, also that with solutions of the str^igths* 


stated the conductivity is not proportional to the amount dissolved (eompatef 
N^SOJ. ■ :g|;| 

The acids and bases show enormous variationsthe first three,, alsothe caustic* 
soda solution, were made up so as to have about the same conductivity ^ 
of common salt containing 50 grains per gallon * r the acetic acid and smmbm 







JW )Mt 3‘2 e*e. H, soda dilated to 
500 e*e* ... ... 

FHg, 35*45 c.c. N. ammonia diluted 
to 500 ac; 


17*9 

84*7 

(174*5 NH 4 OH) 


Lastly, non-electrolytee, such as cane-sugar, might be present in water in large 
quantity, and would entirely escape detection. Within limits, however, and applied 
$6 specific purposes, the apparatus isextremely useful, as is shown by the following 

" OoNcssimtA.TSi> Water from Stitotng Boiebr. 


Chlorine as Chloride. CkHidxietivity (2tf* €.); 


*Poial Solids, 130° C. 



Grains Gallon. 

OT5 

14-3 

16-7 

17*5 

11-7 - '•{■■ 

16-0 

: l&B 
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The ahave samples were taken an various dales* and do not represent any 
particular series. They are arranged In carder of conductivity* The water used in 
the boiler was partly condensed water and partly a hard water used as “ make-up.” 
The conductivity, though not strictly proportional to the nonvolatile solids, is fairly 
proportional, whilst the chlorine is not. Suppose it were desired, for example, to 
keep the concentration of the water in this particular boiler below 100 grains per 
gallon in order to prevent «priming/ it Is evident from the above figures that the 
conductivity test is a better, simpler, and more rapid indicator of the amount!^ 
saline matter in solution than is the chlorine, which is about the simplest anafyteap 
test that could be made. ; f 4 

It is obvious that this apparatus may be extremely useful for detecting leakage 
of surface condensers. Condensed water from the hot wells of cond ensin g engines ( 
will have a quite low conductivity, if there is no leakage, say 3 to 5. Cooling water viiE 
generally be hard, and will have a much higher conductivity. This applies especially 
to sea-water, the conductivity of which is about 50,000 on the scale of this instru¬ 
ment. Having ascertained, therefore, the conductivity of the cooling w£ter used, 
and of mixtures of this with distilled water, a curve can be constructed from which 
the percentage of leakage water corresponding to any observed conductivity can be 
read off. 


Discussion. 

Mr. F. Evksshed asked whether the President had found tins apparatus to be 
useful for controlling the addition of chemicals in softening water—one of the 
purposes for which the makers claimed that it might be used with advantage in place 
of the soap test. He (Mr. Evershed) should think that in simple cases, where the 
addition of lime only was required, the apparatus could be so used; but in more 
eompheated cases, when soda, with or without lime, was used, the conductivity 
would not necessarily be diminished in the final result, though even here such a 
method of testing might be found useful, if applied with discrimination. In sugar- 
analysis a conductivity test would often measure inorganic impurities with sufficient 
accuracy and far more quickly than an ash determination This last idea was not 
new, a paper on the subject having been read by Mr. Hugh Main at the International 
Congress of Applied Chemistry in 1909, but Mr. Main used the Kohlrausch apparatus, 
which required a supply of electricity from an outside source, while the apparatus 
now described had the advantage of being self-contained, the current being produced 
within the box by merely turning a handle. Various other applications .of this 
instrument would no doubt suggest themselves. 

Mr. Raymond Ross said that in Lancashire there were many streams which, in 
addition to their ordinary main Sow, received colliery pumpings, and also varying 4 
amounts of peaty water from the surrounding hills. Such water often had to be 
used for boiler purposes, and the variations in its composition presented a problem ■ 
in regard to which the apparatus referred to might perhaps be useful. 

Mr. G. N. Huntdy said that the principle on which this apparatus was based 
had already been applied in practice for some time There is a well-known oil- 
removing plant, in which the removal of oil from condensed water is ie&cted'jfe^: 
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Jteiffiwhg a 6oniinHous current between Iron plates, the oil being carried down by the 
'$0ik& of iron ih&i was thus formed. It is found, incidentally, that if a fuse is placed 
\ T te tfee circuit, any leakage of cooling water into the condenser is infallibly indicated 
5 by the blowing out of the fuse. The difference in conductivity was so great that a 
^ heavy fuse is readily Mown out. 

Mr. W, T. Burgess said that the inductivity measurements ware, of course, 
mainly influenced by the mineral constituents, and gav e no indication of the Or gani c 
f purity, or otherwise, of the samples tested. * 

Mr. J. H. B. Jenkins said that the apparatus used by Mr. Main answered 
tonry well for the estimation of ash in sugar, the determinations being made very 
f&kskly. It, was quite easy to experiment in this direction without any special 
ajyparatus beyond that which was ordinarily at hand in the laboratory. If the 
terminals of an induction-coil were connected with a Wheatstone bridge—the 
galvanometer being replaced by a telephone receiver—and if into the resistance space 
of the bridge were introduced a platinum dish with a small electrode kept about 
■- S inch away from the bottom of the dish, samples of water could be introduced into 
the dish one after the other and tested by noting when the sound in the telephone 
receiver disappeared. In this case, of course, it was the resistance and not the 
If conductivity of the water that was measured. . *. 

||| ? The President, in reply, said that he could quite understand that there mi g ht 
j ;be circumstances in which this apparatus would fee useful in connection with water- 
U softening, but, on the other hand, conditions could easily be imagined in which it 
; W©ald be practically useless. Probably in a case such as tha t mentioned by Mr, 
if BssSy If the conductivities of the different sources of water were known, it would be 
; P°esble to determine approximately the extent to which the various kinds of water 
| were present, bufrhere again there would be limitations. 

& $ $ $ $ 


THE EXAMINATION OF CHINESE AND JAPANESE WOOD OIL 

Bit A. GHASTON CHAPMAN, FXG. 

(Bead a# the Meeting, November 6, 1912.) 


v Chinese Wood On*. 

Bobs**** recent years the trade in Chinee© wood oil has assumed eons* 
proportions, and its chemical examina tion has consequently become a mu 
importance both to buyers mad sellers. This fact, coupled with the | 
^tetesiing nature of the oil itself, has induced a number of ehqmiste ifi 
• tbeiasseJves to Mjs investigation, and a number of papers dealing wi^||S 
chemistry and analytical examination of the oil have been 
bM Continent journals. Notwi thstanding 
that chemists are in complete agreement as to the 
characterise, the genuine oil, and. for, some thns 
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arbitration cases have been of somewhat frequent occurrence. Having -for several 
years been much interested in the examination of this oil, I have thought that it 
might not be without interest if I were to place some of my results and conclusions 
before this Society. 

This oil is obtained, as is well known, from the seeds of the Alemites corded® 
—a tree which grows extensively in China and other parts of the East. Other species 
fm example. Aleurites Fordii —also oeesr, audit isprofeable feafc 
the comhiercial oil often represents a product obtained from mdre feab one i 
I shall revert to this later. 

According to a recently-published United States Consular Report* it wouM afpeai 
that Szechuan oil is preferred in Hankow on account of its lighter colour, 
fee province of Szechuan accounts for 30 per cent, of the total production, ' 
and Kweichow producing 50 per cent., and Hupei {chiefly in the region of 
20 per cent Lewkowitsch (“ Chemical Technology and Analysis of Oils, Fats, * 
Waxes,’ 1 fourth edition, vol. ii., p. 60) states that, in the preparation 
oil, the seeds are roasted in a flat dish over a naked fire, are then crushed 1 
stones, and the oil expressed from the crushed mass in primitive wooden presses." 
This account of the preparation of the oil is confirmed by several independent 
statements made to me by persons who have resided for a considerable time in China, 
and who Me familiar wife fee method of expression adopted by fee natives. This 
crude method of obtaining fee oil, considered in conjunction wife the fact that the 
production is in fee hands of a large number of very small producers, and that the 
oil in question is a powerful drying oil, is of considerable importance, since it affords 
a partial explanation of fee somewhat widely varying analytical results which have 
been obtained by chemists in fee examination of this oil, and which have been 
recorded In fee literature of fee subject. The small quantities of oil produced by the 
various individuals are collected by Chinese middlemen, and sold to merchants in 
Hankow, who clarify fee oil in tanks, and then pack it for shipment. In colour the 
oil varies very considerably, fee dark oils having as a very general rule a more 
markedly unpleasant taste and smell than the paler ones. 

Ihe analytical determinations which are of fee greatest importance are the 
specific gravity, the iodine value, fee refractive index, fee viscosity, and fee 
manner in which fee oil polymerises when heated. I propose to refer in the first 
place |o these estimations, and to deal later in the paper with several supplementary 
methods of examination. 

Specific Gram&f. —Since the specific gravity of Chinese wood oil is higher than 
feat Of any other fatty oO, with fee exception of castor oil and possibly of tallow- 
seed oil, the determination of feat number is clearly of great importance. The 
numbers recorded in literature vary somewhat considerably, but many of the earlier 
ones are of lees value than they might otherwise have been owing to some apparent 
oonfuaou between fee Chinese and the Japanese oil, and also to the fact that in 
some cases the nature of fee ratio oil: water is not clearly stated. Among later 
and more reliable numbers may be mentioned those of Lewkowitsch (“.Chemical 
Technology and Analysis of Oils, Fats, and Waxes,” fourth edition, voL ii., p. 63) 
0*9412 to 0*9418 ; Kreihenbaum (J. Ind. and Eng. Ghem., 1910, 2, 205), 0*9401 to 
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0*9454; and F. Browne {Chem. News , 1912, 106, 15), 0*9402 to 0*9431. Jenkins 
(Ahauyst, 1898, 23,113), in a paper communicated to this Society, gives 0*9343 and 
0*9385 for two samples ; but as he uses the terms “ Japanese wood oil,” “ Chinese 
wood oil,” and “feung oil,” as synonymous, the value of these numbers is considerably 
diminished, Bowland Williams (/. Soe. Chem. Ind., 1898, 17, & & paper 

entitled “Japanese Wood Oil,” gives numbers ranging from 0*941$ % 0*9432, and 
it is tolerably clear from these and the other results he gives tM these ware 
samples of the Chinese oil. Bough ton {Seventh ltd. Gong. App. Chem ., 1909, 
Section 1, 89) records numbers for five samples of China wood oil which he had 
received directly from the United States Consul at Hankow, and for two further 
samples which had been pressed for him from the nuts. Six of these gave numbers 
ranging from 0*9408 to 0*9428 at 15*6° G., but one of the five samples from Hankow 
had at the same temperature a specific gravity of 0*9346, which is far below any 
number recorded by other observers for the Chinese oil, and which must tend to throw 
considerable doubt on the purity of the specimen. 

Iodine Value .—Since this number depends so largely on the precise method 
adopted and upon the conditions under which the test is carried out, and as this 
information is not given in many of the earlier papers, it would serve no useful 
purpose to refer in detail to the numbers recorded, but it may be said that numbers 
varying from 150 to 170 have been given. In some cases, however, it is probable 
that the Japanese oil had been used. Boughton ( loo. ciL) has made a special study 
of the extent to which the iodine value varies with different experimental conditions, 
and finds that variations in temperature have much less effect on the Hubl than cm 
the Hands method. For several reasons I prefer the Wijs method, and the iodine 
values recorded in the table given below have been determined in the following 
manner:—About 0*1 grm. of the oil was taken, dissolved in 20 c.e. of purified carbon 
tetrachloride, 30 e.c. of the ordinary Wijs solution were added, and the reaction 
allowed to proceed for three hours in the dark. 

Refractive Index .—Since the refractive index of wood oil is considerably higher 
than that of any other fatty oil, the determination of that value is of the greatest 
importance from the analytical point of view. Comparatively few numbers are 
recorded in the literature of the subject* but it may be mentioned that Boughton 


gives 1*5238 at 15*6° G., which is approximately equal to 1*521 at 20° C., the tem¬ 
perature at which my own observations have been made. 

Viscosity {Time of Efim ).—As the viscosity of tnng oil fa considerably higher 
than that of any other fatty oil which would be likely to be used as an adulterant, a 
determination of that number is very useful, although, as will be semi ■ from ?Jse 
results recorded below, there ate wide variations even in the case of oils of i 
genuineness. It must not be overlooked, moreover, that the viscosity of 
p^y be very considerably increase! by heating it to a temperature short < 

5he viscosities §£ven. in the followiog teH^l 
determined in a tea Ml. Redwood viseosimeter at 155* 







546 


CHAPMAN ! THE EXAMINATION OP 


Seat Polymerisation Test —One of the most interesting and characteristic prop¬ 
erties of wood oil is that of solidifying to a jelly when heated to a sufficiently high 
temperature, a change which appears to be due to the polymerisation of the glyceride 
of elseomargarie acid, of which the oil largely consists. Since the hardness of the 
resulting jelly is considerably diminished by the addition of other fatty oils, it will be 
seen that a test based upon this property is capable of yielding very important indi¬ 
cations, Several attempts have been made to make such a test quantitative. Kins, 
in a circular issued by the New York Produce Exchange, to which I have referred 
already, a method devised by C. Y. Bacon is tentatively put forward as a method 
to be adopted in the United States. Since this test has not, so far as I am 
aware, been published in any scientific journal, it may be well to give the following 
description of it: 

** Into a test-tube of f inch diameter and 4 inches in length there are transferred 
about 10 c.e. of pure China wood oil; into another test-tube there Is transferred a 
similar volume of pure China wood oil adulterated to the extent of 10 per cent. A 
sample of the oil to be tested is treated in a like manner, and these are placed in a 
proper support and immersed in an oil bath which has a temperature of about 
288® C n so that when the tubes are in it a temperature of 280° or 285° C. (maximum) 
can be maintained. The oil bath containing the tubes is maintained at this tempera¬ 
ture for exactly nine minutes, the tubes are then withdrawn and the test sample is 
compared with the pure oil, and the same oil adulterated with 5 and 10 per cent, 
of foreign oil. After the tubes are withdrawn from the oil bath, each tube should 
be stabbed from the top to the bottom with a small bright spatula. Pure oil will 
give a hard, clean cut, and when the knife is withdrawn the incision will look like a 
straight line, while an oil having as low as 5 per cent, adulteration will invariably 
be softer, and the incision will have a peculiar feathered effect; an adulteration of 
10 per cent will be soft and pushy, while an adulteration exceeding 12 per cent, in 
many instances will remain entirely liquid.” 

In the same circular a further test is described as being one at present used by 
New York importers and varnish-makers. This is described in the following words: 

“Star Hankow and Shanghai wood oil, 100 grms, should be heated in an open 
basin (6 inches in diameter) as soon as possible to a temperature between 540° and 
560° F., and if it solidifies in about six to six and a half minutes, cuts dry, and is 
firm in body, without discoloration and without being sticky, it should be passed as 
a good delivery. Fear Canton and Hong-Eong wood oil deliveries, the time should 
be from four and a half to five and a half minutes in an open basin as above. 
Should a longer time be taken by presumably pure wood oil, other tests confirming 
purity shall be positive.” 

This latter test is, in my opinion, an unsatisfactory one, since it is impossible to 
control the high temperatures necessary or to keep them at all constant, owing to the 
shallowness of the containing vessel and the large cooling surface. As soon, more¬ 
over, as solidification commences, it is impossible to continue the stirring, with the 
result that, if the application of heat be continued, the bottom portions of the oil will 
ehar, whilst the top portions are still in a soft and sticky condition. The 
objection to Bacon’s method lies in the fact that it involves comparison with a 
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standard sample, which in turn implies that wood oil is practically constant in its 
polymerising properties. If all genuine wood oils were known to polymerise in 
precisely the same manner, there would be some justification for drawing definite 
■conclusions from the indications furnished by such a method, although even then 
they could not, from their very nature, be more than roughly quantitative. There 
■can be no doubt, however, that such is not the case, and consequently it Is not wise 
to attempt to draw too definite conclusions from the results of the heat test, valuable 
m its indications are. It may be mentioned in this connection that P. Browne 
{he. dt) has described a method of applying the heat test which is, in my opinion, 
superior to that of Bacon, and less open to criticism, inasmuch as he recognises that 
genuine oils may vary somewhat in their setting properties; but the temperature to 
whieh the oil is heated is so high that the differences between the setting period of a 
genuine oil and one adulterated with, say, 10 per cent, of some other fatty oil is only 
two or three minutes. As the result of a considerable amount of experience, I have 
been led to attach more importance to the hardness of the jelly obtained under 
standard conditions than to the time required for bringing about polymerisation, and 
I have devised the following method of carrying out the test, which is capable of 
yielding definite and concordant results: 

About 5 e.c. of the oil to be examined are introduced into each of two test-tubes 
6 inches long by f inch diameter. These are then immersed in a bath containing 
melted paraffin wax at a temperature of approximately 100° G. The temperature cl 
the bath is then raised to 250° C., taking about fifteen minutes for the operation. 
As soon as that temperature is reached the time is noted, and the souree of heat 
adjusted so that the temperature of the bath is maintained constant at 250° G, At 
the end of half an hour one of the tubes is withdrawn, allowed to cool, and, when 
■cold, is broken, and the jelly examined. The other tube is kept in the bath at 
350° G. for a further period of half an hour, at the end of which rime it also is with¬ 
drawn and allowed to cool; it is then broken, and the hardness of the jelly observed. 
Ohinese wood oil of good quality should give at the end of half an hour a fairly firm 
jelly, which, at the end of one hour, should become quite hard. It is advisable in 
all cases to carry out comparison tests alongside of the oil under examination, nging 
ior the purpose a sample of oil known to be of good quality. 

I have not found it possible to express the hardness of the solidified cylinders by 
means of numbers, but with a little experience it is very easy to distinguish between 
a sample of genuine oil and the same oil containing a small percentage of some fatty 
oil, such as soya bean or sesame. In referring to the polymerisation experiments, X 
have used the words “very hard, 59 “hard, 1 * and “fairly hard,” to denote the con¬ 
sistency of the polymerised oil, since such expressions are quite sufficient for the 
purpose. In addition to the degree of hardness of the solid cylinders of 
attention should be given to their physical characters. When cut 
broken across, the cut or fractured surface should be smooth and free 
And small portions when rubbed in the hand 
soft erumbly mass, which should not adhere to 

In the following table I give the results of the 
.of Chinese wood dl from Hankow: L d 
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Sample. 

Iodine 

Value. 

Sp.Gr. 
15715° e. 

Saponification 

Value. 

Refractive 
Index at 

20° 0. 

Time of 
Efflux at 

15’5° 0. 
Seconds. 

Polymerisation! 
One Hour at 
250° 0. 

Na 1 

169*9 

0*9419 

196*6 

1-5207 

2178 

Yery hard. 

„ 2 

168*4 

0*9406 

193*8 

1*5181 

1636 

Hard. 

„ 3 

166*5 

0*9426 

194*3 

1-5190 

1946 

Fairly hard* 

„ 4 

166*4 

0*9417 

193*0 

1*5170 

1880 


„ 5 

168*8 

0*9430 

195*6 

1*5195 

2017 

Yery hard. 

„ 6 

17(H) 

0*9440 

194*5 

1*5180 

1849 

Hard 

» 7 

168*6 

0*9416 

1939 

1*5150 

— 

Fairly h&rcL 

„ 8 

■BBB 

0*9414 

1929 

1*5170 

t — * 

nurd 

» 9 

169*7 

0*9437 

194*1 

1*5176 

1997 

n -if 


173*0 

0*9420 

192*5 

1*5165 

1722 

» 

„ 11 

176*2 

0*9417 

1929 

1*5168 

1605 

if 

„ 12 

172*6 

0*9429 

1969. ! 

1*5180 

1740 

n 

„ 13 

174*2 

0*9427 

1949 

1*5182 

1690 

*r 

„ 14 

173*7 

0*9430 

1959 

1*5194 

1820 

tr 

„ 15 

172*8 

09440 

1949 

1*5193 

2047 

it 

» 16 

169*5 

0*9420 

195*2 

1*5160 

1804 


„ 17 

169*6 

09433 

195*2 

1*5187 1 

1820 

Yery hard. 

Average ... 

170*6 

09425 

194*2 

1*5179 

1850 



. On reference to the above table it will be seen that the specific gravities of the 
seventeen oils in question range from 094436 to 09440, and these results, which are 
ecnfmned by a very much larger number,, may be regarded as approximately the* 
limits el variation for the genuine oil. I am not prepared to say that no pure 
Chmesewood oil has a specific gravity below the lower limit mentioned above, but a. 
result appreciably below 0940 is in itself sufficient to cause a sample of oil to bo 


With regard to the iodine value, it will be seen that the average of the results is 
1706* and it may be taken that a genuine oil should not give numbers differing from- 
that by more than a few units, using the Wijs method, and adopting the conditions* 
1 have specified. 

The saponification value is not, in the majority of cases, of very much import¬ 
ance ; but as it may sometimes be useful, it should always be determined. It is 
interesting to note that my limits agree fairly closely with those recorded by Rowland 
Wffliams (190*7 to 196-1), in the paper to which reference has already been made. 

The refraeMve index rarely falls below 1*517, and an oil giving a result below* 
1*515 at 20° C. should be regarded with suspicion. 

* As 1 have already pointed out, the viscosity of this oil appears to vary withint 
somewhat wide limits, but the numbers I have given will suffice to indicate the kind 
of result which may be expected in the case of genuine oils. 

A paper dealing with the oil derived from the seeds of Aleurites ForcUi having 
appeared in the Bulletin of the Imperial Institute (1907, 5,134), I wrote to Professor 
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"W. B. Duhstan asking him. if he could let me have some of this oiL Although he 
had none of the oil left, he kindly supplied me with a quantity of the nuts of 
Aleurites FordU, as well as with some of the Aleurites cordate, and I desire to take 
ibis opportunity of expressing to him my thanks for this courtesy. From each of 
ifaeee I prepaced a quantity of oil by petroleum extraction, and found that the former 
had a specific gravity of 09427, and the latter of 0940. Both these oils, however, 
were abnormal in respect of their polymerising properties, and for that reason I have 
not included the other analytical results. Whether this abnormality is due to the 
method of extraction adopted or to the fact that the nuts were several years old, I 
am not prepared to say, but it is certain that both oils were markedly inferior in 
“their polymerising power to any genuine sample of the commercial oil that I have 
examined. This result gives point to the remark I made in criticising Bacon’s 
method, that all samples of genuine wood oil cannot be expected to polymerise in 
exactly the same manner. There is no doubt that Chinese wood oil, like all other 
■oils, varies within certain limits, both in respect of its chemical and physical pro¬ 
perties. As a matter of fact, botanical and geographical origin, climatic variations, 
•differences in treatment during the manufacture of the oil, and the duration and 
conditions of storage, unquestionably affect its properties, and I am, therefore, very 
strongly of opinion that it is not advisable in determining its parity to adopt any 
single method which involves a comparison with an oil possessing certain properties 
in a maximum degree. Of course, if any purchaser desires to buy wood oil on the 
results of the polymerising test alone, I see no reason why he should not do so. It 
must not be overlooked, however, that it may quite well happen that oil which 
’doeis hoi reach a certain high polymerisation standard may nevertheless be tree 
feom adulteration. ' 

Supplementary Tests. 

Drying Test.— About 0'S to DA grm. of the oil is spread in a thin film on a glass 
{late and heated in an air-bath for one hour at a temperature of 105° C. The 
genuine oil dries completely to a crinkly, rubber-like substance, which can be 
removed without difficulty from the glass surface, and which is free from softness or 
oiliness. Under these conditions the oil gains from 2 to 3 per cent, in weight. 

Iodine Test. —As is well known, if a solution of iodine in chloroform or some 
other suitable solvent be added be the oil, almost immediate solidification takes 
{dace. This is a very useful qualitative test, and Mellhiney (/. Ind, em&Bng. Ckern^ 
1912,4 497; A sM&m, 1912, 410) has recently been carrying out experiments with 
the object of ascertaining whether it might not be made quantitative. In the method 
he has pot forward tentatively, an excess of a solution of iodine in glacial acetic | 
acid is added to a weighed quantity of the oil dissolved in the same sotveuh T^|| | 
products of the reaction are then extracted with petroleum ether, and the 
<M which has not undergone solidification, and which is soluble in She 
weighed I; have made a lew, experiments with tins process, and 
results which appear to indicate that when this test is folly #f§ 

found to fee & very useful mte. ; • •* \ 

Optical Aetmty.—k somber oi samples of ~M 1 
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100 mm, tube and sodium light) was observed. Tallow-seed oil, on the other hand* 
is knownto be appreciably laevo-rotafcory. 

Bromine Thermal Value .—This number was determined by the method recom¬ 
mended by Hehner and Mitchell—viz., by adding 1 e.c. of bromine to a solution of 

I grm. of the oil in 10 c.c. of chloroform, the mixture being kept in a vacuum jacketed 
test-tube. The following results were obtained in the case of six samples of the oil: 

Iodine Value. 

Else in Temperature. Rise in Temperature. 

°0. 

Sample A ... . 24*10 ... 7*00 

Sample B . 24*76 ... 6*80 

Sample C .. 25*57 ... 6*51 

Sample D . 24*98 ... 6*92 

Sample E . 24*72 ... 7*00 

Sample F . 24*56 ... 7*17 

For purposes of comparison I give below the values obtained in the case of 
three samples of the Japanese oil; 

Iodine Value. 

Rise in Temperature. Rise in Temperature. 

°C. 

Sample A ... ... ... 24*70 ... 6*40 

Sample B ... ... ... 23*10 ... 6*45 

SampleC (prepared in laboratory) 24*50 ... 6*27 

It will be seen that the average value (6*9) obtained by dividing the iodine value 
by the rise in temperature is substantially the same as that given by Jenkins (be. cit) 
in Ms paper on wood oiL There appears, however, to be no reasonable doubt that 
the two samples of oil with wMch Jenkins worked were Japanese oil, and for this 

II will be seen that my average value is somewhat lower—vis., 6*37. In both cases, 
however, the value is appreciably higher than with the great majority of fatty oils. 

Hembtwmde Test —It has been shown independently by Hehner and Mitchell 
and by Jenkins, that when wood oil is treated with bromine under the conditions 
laid down by the former authors (Analyst, 1898, 23, 310), no ether-insoluble 
bromide is formed. X have confirmed the correctness of these observations, working 
with the seventeen samples of Chinese wood oil referred to above, and with four 
samples of the Japanese oil. In no case was there the slightest formation of pre¬ 
cipitate, even when the flask containing the mixture was kept in iced water and 
allowed to stand for twenty-four hours. On the other hand, perilla, candle nut, and 
tallow-seed oils all yield more or less hexabromide; and as these oils are possessed 
of high drying properties, and are produced in large quantities in China and the 
East, the test may be one of considerable importance, and is, in any case, one which 
should always be applied. In addition to the above-mentioned oils, it would, of 
course, aid in the detection of linseed oil. Tea-seed oil, as might be expected, does 
not yield any insoluble bromide. I have been able to detect with considerable ease 
the presence of 10 per cent of perilla oil, but it should be mentioned that this ofl 
yields a much larger proportion of the hexabromide than any of the oils mentioned 
above, with the possible exception oflinseed. 

The oil should, of course, be tested in all cases for those fatty oils such as cotton- 
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seed and‘sesame, which give characteristic reactions, I may mention, in this con¬ 
nection, that although I have only in one instance detected cotton-seed oil in Chinese 
wood oil, I have obtained the Baudouin reaction for sesame oil in a considerable 
number of cases. Genuine China wood oil does not give this reaction, nor does tea- 
seed oil. In a few instances in which the reaction was very faint it is possible that 
it may have been due to the fact that the wood oil had been tanked in a vessel which 
had previously contained sesame ‘ but in the other cases there can be no doubt that 
sesame oil had been used as an adulterant, particularly as the majority of these 
samples were met with at a time when wood oil was commanding an unusually high 
price. 

Japanese Wood Oil, 

As I have already indicated, many observers have regarded this oil as being 
practically identical with Chinese wood oil, and have referred to the two indis¬ 
criminately under the common, designation 4< tung oil.’* Whilst resembling Chinese 
wood oil somewhat closely in its general characters, it appears to be chiefly obtained 
from the nuts of a different tree—viz., the Paidovmia imperialis (Japanese Kirinoht), 
although it is not improbable that other seeds may occasionally be employed. The 
chief producing centres appear to be Wakasa and Eehizen. Very little of this oil is 
exported from Japan, almost the whole being required for home consumption; and 
its chief interest to the analyst lies in the fact that the two oils are not equally 
suitable for certain manufacturing purposes, and that accidental or intentional sub¬ 
stitution of one for the other may occasionally occur. I give below the results of the 
examination of three samples, all of which were obtained through the courtesy of the 
British Consul-General in Kobe: 


Sample. 

Iodine 

Value. 

Sp. Gr., 
15715° 0. 

Saponifica¬ 
tion Value. 

Befractive 
Index 
at 20° 0. 

Time of 

~BfRn-y 

at 15’5° C. 
Seconds. 

Polymerisation 
Two Hours at 
250° 0. 

No. 1 ... 

158-0 

0-9377 

195-2 

1-5083 

1230 

Soft. 

No. 2 ... 

149-0 

0-9400 

193-4 

1-5052 

1620 

Soft. 

No. 3 ... 

151-8 

0-9349 

196-3 

1-5034 

'- 

Very soft. 


u Ho, 1 ” was produced in Wakasa, whilst “ No. 2 w came from Idzumo. As to 
the district from which “ No, 3 ” was derived, I am not quite sure. 

In consequence of a letter which I wrote to the British Consul at Kobe, I 
received through the kindness of Messrs. Jardine, Matheson, and Go., IAi., a 
quantity of the nuts of the Pmdovmm impericdis, from whieh the Japaaeeeoil $s 
made. A quantity of the oil was prepared from these nuts by extraction with light 
petroleum, and gave on analysis the following results: - 1 ■: |||\ 

Specific gravity (15°/15 Q C.) . '... * J 

Iodine value.. ... . ' ; 

Sapo&Iicattee value ... ' -f 4 ■; * 44^^ ^ ^ I j 

■ BefractiveIndexal 20°G.... j. 

; ; Brommefchermal value (rise in iUi ] 
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When heated for two hours at a temperature of 250° C., this sample had not 
solidified, but was still a viscous oiL On reference to the above numbers it will be 
seen that with the possible exception of u No. 2 ” the specific gravities are very 
appreciably below those of the Chinese oil, which confirms the statements of Lewko- 
witseh and other observers. The same applies to the iodine values and refractive 
indices. Even greater than these differences, however, are the differences in poly¬ 
merising properties, the Japanese oil remaining quite liquid under conditions such as 
suffice to convert the Chinese oil into a very hard jelly, which crumbles when rubbed 
between the fingers and becomes a dry powder. 

My best thanks are due to my assistant, Mr. Frederick T. Harry, for his 
valuable help in connection with this work. 

Discussion. 

Mr. Hebnsr remarked that when the fatty acids from this oil were dissolved in 
acetone and cooled, magnificent crystals resulted. This property was possessed by 
no other fluid oil. The crystals retained their form as long as the vessel was kept 
closed: when it was opened they generally collapsed immediately into a jelly-like 
mass. Another remarkable feature of wood oil was that it was not capable of 
forming a hexabromide like other oils having a high iodine absorption—for example, 
linseed oil and fish oils—which might be used as adulterants. Probably the 
differences in the extent to which polymerisation took place were due to small 
quantities of botanical impurities which exercised a catalytic action. 

Mr. J. H. B. Jbnkins said that when he examined these oils fifteen years ago 
the quantity of them on the market was very small, and consequently his investi¬ 
gation had been much more limited than that of Mr. Chapman. He should like to 
emphasise what Mr. Hehner had said as to the bromine addition value: the absence 
of any insoluble ^nominated compound markedly distinguished these oils from other 
drying oils. It was the indirect result of Mr. Hehner’s and Mr. Mitchell’s valuable 
work on the bromine reactions that had called his attention to the peculiarities of 
these ells. Following those authors’ method, he had compared the iodine values and 
heat of hrominatioa of a wide range of fatty oils. The usual factor for converting 
the case into the other was found, except in the case of a strange oil which was put 
into his hands by a friend as “Japanese Wood Oil.” In that case, however, the 
factor was distinctly abnormal, and led him to think that iodine must have some 
exceptional action on the dLL He consequently tried the effect of adding a saturated 
solution of iodine to the cut dissolved in chloroform, and, whilst stirring, he found 
the whole was converted into a jelly. The other abnormal feature disclosed in his 
early examination of those mis was the very high refractive index. Both samples 
he had dealt with (Akxutst, 1898, 23, IIS) were supplied as “Japanese Wood 
Oil ”; but at that time, in common with many others, he had looked upon Japanese 
Wood Oil and Chinese Wood Oil as the same. 

Mr. E. B. Bomon asked what was the lowest iodine value that Mr. Ghapm&n 
had found in what might he accepted as genuine wood oiL In making scone 
experiments with a sample of Chinese wood oil which he believed to be genuine. 
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but; of which the iodine value was very low, he had found that with this oil the 
time required for complete absorption was very short, about a quarter of an hour's 
contact with Wijs’ solution being sufficient, so that some of the low figures that had 
been published could hardly be attributed to insufficient time being allowed for 
absorption. * 

Mr. B. Boss remarked that the specific refraction of the various oils 

referred to in the first table worked out at 542 to 550, and of those in the last 
table at 537 to 538, the figure for the oil expressed by Mr. Chapman himself being 
£34. He had found the McKinley process of bromine absorption to be very useful, 
since it showed both the addition products and the substitution products, and very 
often enabled one to account satisfactorily for certain differences that were observed. 

Mr. L. M. Nash said that at the present moment the iodine value by itself 
was of no assistance in judging wood oil, since linseed oil was about £& per ton 
cheaper than wood oiL Mr. Chapman's figures confirmed his own views as to the 
refractive index, specific gravity and viscosity, all of which should be as high as 
possible. As to heating tests, he agreed with Mr. Chapman's criticism of the 
American method of heating to a very high temperature in a shallow dish, but he 
bad found it useful to make a test by heating about 5 ounces of the oil in a dish of 
standard size at a temperature about 100° F. lower than in the American test, and 
noting the time that it took to reach the condition in which the oil was used in the 
factory. 

The President asked whether Chinese and Japanese wood oils were ever mixed 
together. If this were done it would probably render the detection of adulterants 
more difficult. 


Mr. Chapman:, in reply, said that the difficulty of detecting adulterants would 
certainly be increased if the two kinds of oil were mixed, but he did not think this 
was done to any extent. He quite agreed with Mr. Hehner's remarks as to the 
value of the hexabromide test, and also with the suggestion as to the influence of 
pnall quantities of impurities on polymerisation. The oil extracted with petroleum 
ether polymerised much lees readily t han oft prepared by expression in the ordinary 
way. The Chinese oils, however, did vary appreciably in their polymerising power, 
m that heat tests baaed upon comparison with a single standard oil must be quite 
useless for indicating such small amounts of adulteration as were sometimes 
reported. The iodine test discovered by Mr. Jenkins was an excellent supplementary 


With regard to Mr. Bolton’s question, he should cot like to say positively that 
no genuine sample yielded a lower value than those he had given, but he ifoonght 
that the figures be had recorded might be regarded as representing the.IanitevdUdKi 
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THE ESTIMATION OF MANGANESE BY THE BISMOTHATE METHOD. 

Bx H. F. V. LITTLE, A.E.C.S., B.Sc. 

(Bead at the Meeting, November 6,1912.) 

The bismuthate method lor the estimation of manganese was originated by Schneider 
( Dingl. poly. 1888, 269, 224), and improved by Beddrop and Bamage (J. Ghem. 
Soc., 1895, 67, 268) ; later it was modified by Ibbotson and Brearley (Ghem. News , 
1900, 82, 269; 1901, 84, 247, 302 ; 1902, 85, 59), and by Blair (J. Amer. Ghem . Soc., 
1904, 26, 793). The method consists in oxidising the manganese—present as man¬ 
ganous salt—in a cold solution free from chloride, and containing 25 per cent by 
volume of nitric acid of sp. gr. 1*42, to the state of permanganate by agitation with 
an excess of sodium bismuthate. The solution is filtered through asbestos and 
titrated. Beddrop and Bamage added a slight excess of ^ hydrogen peroxide, and 
titrated back with ^ permanganate; but since in the presence of any appreciable 
quantity of ferric salt the use of peroxide is attended by an error proportional to the 
excess of reagent used, Ibbotson and Brearley employ ferrous sulphate. Blair does 
the same, and only differs from the others in the strengths of the standard solutions 
be employs. 

According to the writer’s experience, there is no advantage gained by using 
reagents of other than decinormal concentration, and he prefers to carry out the 
method as recommended by Ibbotson and Brearley, and described in Arnold and 
Ibboison’s ** Steel Works Analysis,” diluting the oxidised solution, however, before 
filtration with an equal volume of 3 per cent, nitric acid. The object of the present 
note is to record a number of observations on the degree of accuracy of the method, 
which has been adversely commented upon by Brinton (I. Ind. and Eng. Ghem., 
1911, 3, 237,876). According to this author, if the values of the standard solutions 
employed are deduced in the usual manner and calculated to manganese, the results 
are appreciably low, and the only way to obtain correct results is to determine an 
empirical factor by standardisation against a known amount of manganese. 

So far as the estimation of small amounts of manganese is concerned, Brinton’s 
statement has been refuted by HiHehr&nd and Blum (J. Ind. and Eng . Ghem., 1911, 
3,374), and a number of experiments have convinced the writer that the method 
g£ves admirable results when large percentages of manganese are concerned and the 
theoretical factor is employed. Firstly, evidence is supplied by the results obtained 
by E. Cahen and the writer (Analyst, 1911, 36, 52) in determining the manganese 
in a number of ferros and pyrotusites by four different methods, for the theoretical 
factor was employed in working out the bismuthate results. Secondly, the test 
analyses given in Table I. lead to the same conclusion. 

The resulfa given in Tables I. and II. were obtained as follows: An approxim¬ 
ately yjjr permanganate solution was prepared from twice recrystallised potassium 
permanganate and distilled water, measured portions were reduced in nitric acid 
solution by a slight excess of concentrated hydrogen peroxide, and the oxidation of 
the solution with bismuthate effected as usual. A measured excess of approximately 
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ferrotfs sulphate or hydrogen peroxide was added, and the excess titrated with 
the original permanganate solution, against which the ferrous salt and peroxide were 
-checked. In each experiment marked with an asterisk the oxidised solution was 
Altered into an empty flask, and the titration subsequently performed. Low results 
are thus obtained. In the other experiments the oxidised solution was filtered 
-directly into the ferrous salt or peroxide. The results are excellent. ' 


Table I. 


Manganese used in each experiment = 25 c.c. EMn0 4 solution. 
25 c.c. i , eS0 4 solution* 3078 c.c. KMn0 4 solution. 


FeS0 4 . 
c. 0 . used. 

KMn0 1 . 
c.c. used. 

Manganese found 
(in c.c. Onginal Solution). 

Error. 

25 

5-83 

24-95 

-0-05 

25 

5-83 

24-95 

-0*05 

25 

5-77 

25-01 

+0-01 

*25 

5-88 

24-90 

-0-10 

*25 

5-92 

24-86 

-0*14 

35 

18-06 

25-03 

+0-03 


Table II. 

Manganese used in each experiment = 25 e.e. KMnQ 4 solution. 
25 c.c. HjOg solution=27*97 e.e. KMn0 4 solution. 


HA- 
e. 0 . used. 

KMnO.. 
e.e. used. 

Manganese found 
(in ac. Original Solution). 

Error. 

25 

2-95 

25*02 

+0-02 

25 

3-00 

24-97 

-0*03 

25 

3*00 

24-97 

-0*03 

35 

14*17 

24-99 

-0-01 

35 

14*18 

24-98 

-0*02 

*25 

3-08 

24*® 

-0-11 

*25 

3*10 

24-87 

-0*13 


Table III. 

EMb 0 4 used in titrations=GT0174Mn. 
1 e.a=0*001119 gnu. Mn. 


Excess of FeS0 4 over 

\ jnajogmiese. 


EMaOj. 

Found. 

Iron alieent. 

Taken. 

Error. 

1005 eus. KMnO < 

001125 

001128 

— 003 mgrm. 

10*00 „ 

001119 

001128 

-009 n ;i| 

10-05 „ „ 

... 001125 

Iron present. 

001128 

-r 0*03 : ; ^ 11;4 

■ :; i ■> i | 

: 10*33 &.&. KMn0 4 

... 001125 

001128 

- 7 rT*3 r ™ 

.10*30 „ „ 

001122 

0*01128 


3*25 „ „ 

... 000445 

00045©: 


8*27 „ „ 

... , 0*00447 

000450) 
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In the experiments on smaller amounts of manganese, recorded in Table IH. y 
^he use of hydrogen peroxide was discontinued. Known quantities of manganese 
were obtained by reducing a weighed amount of pure potassium permanganate, 
diluting to a known volume, and taking measured amounts of this solution. The 
approximately permanganate used in the titrations was standardised against 
pure sodium oxalate, and the ferrous sulphate against the permanganate. In those 
experiments indicated as having been performed with iron present, sufficient ferric 
nitrate was added to contain 1 grm. of iron, and in each ease under 4 ‘■manganese 
found ” a correction has been introduced (000031) for the manganese present m the 
ferric nitrate and determined by a blank experiment. 

The results are a trifle low—on an average 000005 grm.—which corresponds 
to only 1 drop of ^ permanganate.* With small quantities of manganese, it is a 
matter of indifference whether the ferrous sulphate is added after filtration or 
the solution filtered into an empty flask. 

The error in these latter experiments only represents 0005 per cent. Mn y 
taking 1 grm. of alloy, and duplicate experiments in ordinary working do not 
agree any closer than this. For example, three estimations carried out at the same 
time on the same manganese steed gave the writer 0*764, 0*756, 0*757 per cent. Mb 
respectively, and other alloys gave 0*259, 0*280, 0*271 per cent. Mn, 0*245, 0*236, 
0*243 per cent. Mn, and 0*210, 0*203, 0*206 per cent. Mn. 

It should be mentioned that the writer has on several occasions encountered 
the curious experience which led Bamage ( Ghem . News, 1901, fH, 269) to reject the 
use of ferrous sulphate, and is at a loss to account for it. Neither Ibbotson and 
Breariey nor Blair refer to this matter. 

In the opinion of the writer, the bismuthate method is the neatest and most 
accurate of the volumetric methods that have been proposed for the estimation of 
manganese. 

BgYJlL COLLSQS 07 SdSKCS, 

South Kensingtons, 3.W. 


The President writes as follows: The bismuthate method of estimating 
manganese has been in use in my laboratory for seventeen years, chiefly in 
connection with the analysis of steel and iron. It is certainly the neatest method 
I am acquainted with, one of the most rapid, and, when carefully carried out, is 
very accurate. We use Ibbotson and Breariey*s modification. The following 
results, in which the same steels were analysed by the bismuthate process and by 
Ford's volumetric method, show how closely the two methods agree: 


Steel casting 


Carbon. 


Manganese 

Ford’s Bismuthate 

Method. Method. 


0*28 1*508 1*500 

1*503 


Tyre . 0*41 1*185 1*191 

1*183 . ^ 

* This is probably due to tie presence of a little water {about 0*4 per cent.) in the reerystaHise& 
permanganate employed (Blum, J. Amor. Ohm. Soc*, 1912, 34 , 1379). Blum’s stady of lasmsthgfe 
method appeared some time after this paper was written.; :: V | ■ v ?; ■ ' 
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Manganese. 




Carbon. 

'Ford’s 

Method. 

Bismuths te 
Method. 

Forging ... 

... 

0-27 

1-165 

1-171 

1-170 

Bail 

... 

0-38 

0-993 

0-996 

1-0051* 

1-003/ 

0992 

0-993 

0-995* 

Crank axle 

... 

0-20 

0-485 

0-484 

0-488* 

0490 

0480* 

»* ?> 

... 

0-27 

0-834 

0-844 

Q-841 


“The results marked with an asterisk (*} were obtained by Mr. J. H. B. Jenkins, 
•who analysed the samples in duplicate with me. 
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FOOD AND DRUGS ANALYSIS. 

Detection of Adulteration by Colloidal Chemical Methods. E. Mamage. 
iZdtech. Ohm . Ind. Kolloide , 1912, 11, 1-5; through Ghem. Zentralbl, 1912, II* 
1401.)—For the detection of cheap fruit-jelly, such as apple and gooseberry, and 
also of agar-agar in more expensive jam®, a little of the sample is mixed with 
potassium iodide, and after cooling is covered with lead nitrate solution. From the 
appearance of the layers of lead iodide in the test-tube it is possible to draw conclu¬ 
sions as to the purity of the jam. Or a drop of the jam, to which 5 per cent of 
potassium iodide has been added, is placed in a cell of 18 mm. diameter on a warmed 
object glass, and covered with a cover-glass of 16 mm. diameter? After cooling, the 
&eil is filled up with 20 per cent lead nitrate solution, and sealed with a large cover- 
giass, and the forms assumed by its contents examined under the microscope after 
the lapse.of twelve to twenty-four hours. CL A* M. 


Detection of Aniline Dyes and Turmeric in Mustard. E. Seven eL 
{Zeitech. Untersuck. 2$akr* Gemtssrtk, 1912, 24, 393-394.)—Although the method 
inscribed fof Bohriseh for the detection of turmeric (Analyst, 1904, 

- xeliaMe, the twelve hours' exfeaeticm with alcohol renders it tedious, and i 
^iterefore, recommends the following method of procedure: A few 4 
mustard sm mribsteaed with a drop eat two of alcohol in a test-tube.* 

.of ether are then added. The mixture is shaken, allowed to \ 
layer is poured m a strip of filter-paper, and tested ini 
with turmeric. Bohrisch’s process for the i 

.andtrustworthy. - - . .r;lil.H'Hi 1'IliI 
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Detection of Minute Traces of Boric Acid by Means of Tincture of 
Mimosa Flowers. L. Robin, (j Eighth Ini. Gong. App. Chem., 1912, vol. 1., 429- 
432.}—-Tincture of mimosa flowers is a more sensitive reagent than turmeric for the 
deflection of boric acid. The reagent is prepared by digesting the flowers with 20 parts 
of 95 per cent, alcohol for ten minutes at the temperature of the boiling water bath, 
allowing to cool, and filtering. Since organic acids interfere, it is first necessary 
to incinerate such materials as milk, wines, etc. The liquid to be tested is evapor¬ 
ated in a 2-inch porcelain, flat-bottomed dish, and the residue is burnt and moistened 
with a few drops of water. A few (2 to 4) drops of the reagent are added, and then 
5 per cent, hydrochloric acid drop by drop until the liquid loses its yellow colour. 
On evaporation to dryness, the residue is citron yellow if boric acid is absent, and its 
colour is unchanged on treatment with ammonia. In presence of boric acid the 
residue has a yellowish-brown colour, which changes to red on moistening with 
dilute (1 : 3) ammonia. A distinct pink is shown by less than 0-0005 mgrm. of boric 
acid. This test shows that boric acid is not merely an occasional, but a normal 
constituent of wines, and that it is present in minute traces in many samples of 
genuine milk. G. C. J. 

Detection and Estimation of Formic Acid is Syrups. H. Kreis. 
(Mitt. Lebensmitieluniers. u. Syg . 9 1912, 3 ? 205-210; through Ghem. Zmtra$bl. 3 1912, 
II* 1312-1313.)—The author criticises the official Swiss method, according to which 
100 grins. of the substance are acidified with sulphuric acid and distilled until at 
least 100 c.c. of distillate are collected. According to him, it is not possible to 
ascertain qualitatively whether, in the ease of an acid saccharine liquid, formic acid 
has been added or not; this can only be determined by a quantitative estimation oi 
tiie formic acid, bearing in mind that formic acid may be produced in the course of 
the operation. The quantity of this latter depends on the manner of heating, the 
concentration oi the liquid under distillation, and its acidity. The prescribed 
addition of dilute sulphuric add should be omitted. If from 100 grms. of syrup, 
without the addition of add, about 1 litre of distillate be driven over with a current 
of steam in the water-bath, it may safely be concluded that a quantity of formic add 
exceeding 5 mgnns. cannot be due to the decomposition of the sugar, and that formic 
add was originally present The distillate obtained should be neutralised with 
c al c i u m carbonate, being boiled under a reflux condenser with 1 to 2 grms. of finest 
precipitated chalk for ten minutes before it is evaporated down. J. F. B. 

Fractional Saponification of Fats* A* J* J. VandeveMe* (Ann. Falsify 
1912, 5, 417-421.) — Results of an investigation regarding the effect of partial 
saponification of fats are recorded, statements having been made that such treat¬ 
ment alters considerably the character of certain fats which are employed as 
adulterants of butter. Coconut oil, lard, and butter fat were saponified with 
one-half the quantities of sodium hydroxide required for their complete saponifica¬ 
tion; the unsaponified fats were then separated, an examination being also 
of the insoluble non-volatile acids obtained from the soaps. The chief differences 
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W 828 noted in the mean molecular weights of the insoluble non-volatile fatty acids, 
particularly in the case of lard and butter fat. The molecular weights found were 
as follows: 

Fatty Acids from Fatty Acids from the Fatty Acids from the 

_ Original Fat Non-saponified Portion. Saponified Portion, 

Coconut oil ... 208 211 214 

Lard . 274 273 240 

Butter fat ... 259 260 235 

In the case of coconut oil, the saponification value was diminished from 271 
in the original oil to 254 in the unsaponified portion, and from 236 to 219 in the case 
of butter fat, whilst the values for lard remained practically constant. The refractive 
indices and critical temperatures of solution were also lowered. W. P. S. 

Experiments * on the Value of Ordinary and Treated Sawdust for 
Ani mal Nutrition. F. Honcamp, B. Gsehwender, H. Mullner, and M. Beieh. 
{Landwirths, Vers.-S tat ^ 1912, 78, 87-114.) — An account is given of previous 
experiments by various authors, all of which tend to show that the fodder value of 
brushwood, sawdust, and wood-meal, whether raw or treated in various ways— 
e-g*> by fermentation, etc.—is extremely small It is true that Lehmann had found 
that the fine subdivision of the wood, as in the case of wood-meal, slightly increased 
the digestibility of its components, but for practical purposes this effect was 
negligible. Pfeiffer, moreover, had shown that sawdust, besides affording no 
nutrition itself, also lowered the degree of utilisation of other fodder stuffs 
administered simultaneously. The subject has recently been reopened by the use 
of a product derived from sawdust by hydrolysis with sulphurous add under 
pressure, with the formation of 20 to 25 per cent, of sugar. This product, obtained 
mainly from coniferous wood, occurs in the form of a brown meal, which is readily 
reduced to a fine dust by rubbing. It is utilised in admixture with molasses, for 
which it forms a solid vehicle, possessing certain physical advantages. The authors* 
experiments Were carried out upon sheep with the raw sawdust and with the 
treated product derived from it. These were administered in admixture with a 
standard ration composed of hay, cottonseed cake, and brewers* grains molasses. 

Proximate analyses of the two wood materials, calculated on the dry substance, 
gave the following results; 

£& s “sr” 

P® Celt. PerOeafc. Per Cent. Per Cent. PerOeirt 
Baw sawdust ... 0*88 28-63 1*25 68*64 0*60 

Treated sawdust 0*67 40*30 1*00 57*33 0*70 

So far as the raw sawdust was concerned, the results of the present trii 
fire observations ol Pfeiffer. Not only was it without appreciable 
itself, but in certain directions it unfavourably affected the 
components of the ration. The results obtained with the 
slightly better in so far as the non-nitrogenous extract and the 
The meal showed, on the dry substance, 26*20 and 0*73 
these constituents assimilated. The quantity of fat 
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so small that its value is negligible. In the case , of the non-nitrogenoua extract, 
the improvement may be attributed to the saccharification of the wood fibre by the 
chemical treatment. Against this positive nutritive value must be set the fact that 
not only are the protein and fibre of the modified wood-meal totally unassimilable 
themselves, but the inclusion of this meal in the diet decreases the assimilation of 
the protein and fibre of the other constituents of the fodder.' A further series of 
trials was made with a commercial fodder composed of the treated wood-meal 
and molasses. After correcting the results for the value of the molasses contained 
in the preparation, the conclusions arrived at in the case of the wood-meal itself 
were again confirmed. Thus the treated sawdust cannot be regarded as a satis¬ 
factory adjunct to molasses fodder, and more suitable vehicles must be sought for. 

J. F. B, 

Determination of Water in Molasses* C, C. Roberts. (Eighth Int. Gong. 
App. Ghem 1912, voL 8, 53-37.)—Various methods of drying molasses for the 
estimation of moisture have been tested by the author. The direct drying of 
undiluted molasses in the air-oven at 98° to 99° C. gives low results owing to 
occlusion of moisture, and after a time the sample begins to gain in weight. The 
same remark applies when the sample is dried in a current of hydrogen. Drying 
the undiluted sample in air at 98° C. can only be performed when particular care 
is taken to place the sample drop by drop on the dish. Drying the diluted molasses 
on pumice is tedious, and yields low results. The author prefers to dry the diluted 
sample on a filter-paper coil, such as is used for the estimation of fat in milk by 
Adams’ process. Tim water can be determined practically as exactly as in hydrogen 
and in a shorter time than by other methods. The sample is diluted to a uniform 
strength corresponding to about 30 per cent, of molasses. About 7 grms. of the 
solution, weighed by difference, are distributed as evenly as possible upon a dried 
coil oI filter-paper, specially prepared for Adams’ method, of dimensions 65 x 565 
The coil is dried for three hours in a water-oven, cooled and weighed. The loss 
is calculated as total water, including water of hydration of the sugars. If only 
the actual moisture is required, the sample must be dried at 70° 0. to constant 
weight. J. F. B. 

Polaribaietrie Estimation of Banana Stanch. G. Baumert. (Zeitsck. 
Untermch. Nahr. Gemussm., 1912, 24, 449-452.)—The methods described by Lintner 
(Analyst, 1897, 32,179) and Ewers (Analyst, 1908,33,101, 481) may be employed 
for the estimation of this starch. Under the conditions of the former method 
banana starch has a specific rotation of +209*8°, whilst in Ewers’ method this 
value is +196*4°. The finely divided banana substance should be extracted 
suooeerively with cold water, alcohol, and ether before the starch is estimated. 
(Bee also Analyst, 1911, 36, 588.) W. P. S, 
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Substitute for the Petri Dish fori Cultivating Fungi and Sop Biological 
Analysis. P. Lindner. (Wochmschr. f, Brau 1912, 29, 589-590.)—The ordinary 
Petri dish presents certain difficulties in manipulation, particularly as regards 
infection from the air at the time of inoculation or when opening the dish to take off 
sub-cultures or specimens for examination. The vessels known as Lindner’s fungus- 
culture glasses are far more suitable for general purposes than Petri dishes. These 
glasses resemble in shape the inverted specimen jars, consisting of a round-ended 
cylinder with constricted neck, terminating in an enlarged foot. They are constructed 
of thin glass and are without stoppers, the opening in the foot being closed by a plug 
of eotton-wool. They are practically incapable of becoming infected from the air if 
properly manipulated, and the author has taken as many as sixty sub-sowings from 
one culture without infection. The walls are coated with an extremely thin layer of 
solid culture medium by rolling them round whilst the medium is fluid. The layer 
of medium and the glass both being extremely thin, the colonies are easily in¬ 
spected. Contrary to the Petri dish, it is the underside of the colony which is 
seen in these glasses, and the peculiar ring structure of the growth is visible unim¬ 
peded by surface vegetation. Further, by binding a sheet of gaslight photographic 
paper around the cylinder, and exposing it to the light, a direct photographic record 
of the culture at any stage is easily obtained. J. F. B. 

Estimation of Fat and Lipoids in Blood, and Notes on the So-called 
Lipolysas. L. BeFezelleF. (Bioehem. Betiseh,, 1912, 44, 193-200.)—Results of 
experiments earned out by the author confirm the statement made by Shimidxu 
(cf. Analyst, 1910, 35, 527), that more fat is obtained by extracting the blood with 
alcohol, and saponifying this extract, than is found by saponifying the blood directly 
according to the Kumagawa- Suto method. It is recommended that 50 e.a of Mood 
be added drop by drop to 400 c.e, of alcohol; the mixture is then boiled for five hours, 
filtered while hot, and the precipitate washed with alcohol and ether. The filtrate 
and washings are evaporated to about 100 c.e., and then saponified as described by 
Kumagawa and Suto (Analyst, 1908, 33, 362). Horse's Mood yielded from 0*3 to 
0*4 per cent, and dog’s blood from 0-5 to 0*6 per cent., of fat by this method, results 
which were about 0*1 per cent, higher than those obtained by the direct saponifica¬ 
tion method. The loss of fat (lipolysis) which has been observed when blood is 
aerated is probably due to the formation of compounds of the fat with other con¬ 
stituents of the blood; these compounds are soluble in alcohol, but not in ether. 
Alterations in the structure of the lipoids may also take place. It does not 

probable that the loss is due to the action of bacteria. 

; * 

Polapimetrie Estimation of Glucosamine in Ovomucoid and 
C. Neabepg' and O. Sehewket. (Biochem. Zeitseh., 1912, 44, < 

■which has been described by Neaberg and Ishida {k&tism, 
estimation of sugars in the presence of amino add®, 
employed for the estimation of 
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peptones* and albumoees, are precipitated by mercuric acetate and phosphotungstic 
acid, whilst sugars and glucosamine in neutral solution are not precipitated by these 
reagents. One grm, of ovomucoid is hydrolysed by boiling for three hours with 
50 ae. of 7 per cent hydrochloric acid, the solution is then evaporated, and the 
residue is dissolved in 13 e.c. of water. A 25 per cent mercuric acetate solution is- 
now added in quantity sufficient to make the total volume 25 c.c. After filtration 
12*5 c.c. of the filtrate are treated with 2*5 c,c. of a concentrated phosphotungsMe 
add solution, the mixture is again filtered, and the filtrate examined in the polariscope- 
In the case of pseudomucin the hydrolysis with hydrochloric add should be 
continued for thirty hours. Ovomucoid was found to contain 24 per cent, and 
pseudomucin 36 per cent., of glucosamine, W. P. S. 

Detection of Combined Glyearonie Acid in Normal Urine* C. Neuberg* 
and 0. Sefaewket (Biochm* Zeitsch, 1912, 44, 502-504.)—The naphthoresorcinoi 
test described by Toliens (Analyst, 1908, 33,326) is a general reaction for carboxylic 
acids, and the orcinol test for glycurouie acid also gives a reaction with pentosans. 
Both these reactions, however, may be used for toe detection of combined glycuronie 
add if they are applied to toe ethereal extract of a urine, and not to toe latter directly. 
The test is carried out as foEows: Ten e»c. of toe urine are addified with 2c.c.of dilute 
sulphuric add, 10 ex. of alcohol are added, and toe mixture is shaken out with 20 c.e~ 
of ether. The ethereal extract is washed with water, filtered, and evaporated after 
the addition of a small quantity of water. The residual aqueous solution is then 
divided into two portions, to which toe tests are applied. The urine to be tested 
should be as fresh as possible; when urine is kept, toe combined glyenronic add is. 
decomposed, with toe formation of free glycuronic acid which is not soluble in ether. 

W. P. S. 

The Indole Reaction. H. Zipfel. (Zentralbl Baht Parasite 1912, 64, 65-80 ; 
through Gkem, ZmtraXbt, 1912, II,, 1497.)—The possibility of the production of 
indole by bacteria depends on the presence of the tryptophane group (indole-a-amino- 
propionic add) in toe nutrient medium. The author recommends the use of a 
medium prepared by dissolving 5 grins, of asp&ragin, 5 grins, of ammonium lactate,. 
2 grins* of dipotassium phosphate, 9*2 grms. of magnesium sulphate, and from 0*1 to 
0*5 grm. of tryptophane, in 1 litre of water. This solution has the advantage over 
peptone solution in being free from colour; it is also constant in composition. Any 
of toe ordinary tests may be employed for detecting the formation of indole by 
bacteria in a tryptophane medium, but Bdhme’sp-dimefehylaminobenzaldehyde reaction 
gives the best quantitative results. W. P. S. 

Occurrence of Mercury in the Hair of Persons who have received 
Subcutaneous Boses of Mercury Compounds. Detection of Minute Quantities, j 
Of Mercury. C. Stayzowski. (Ohem. ZeiL, 1912, 36,1287-1239.)—By means of ^ 
the following method the author has detected traces of mercury in the hair of persons 
who had previously been subjected to treatment with mercury compounds. The 
method is capable of detecting toe presence of 1 part of mercury in about 90,000,00ft 
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parts of substance. From 2 to 10 grms. of the hair are washed successively with 
601 ®:, alcohol, and hot water, and are then digested with hydrochloric add, small 
quantities of potassium permanganate being added from time to time until the 
substance has dissolved. The solution is filtered, evaporated partially, and then 
treated with hydrogen sulphide; after the lapse of twenty-four hours, the precipitate, 
consisting of sulphur and traces of mercury sulphide, is collected on a filter, then 
dissolved in a small quantity of hydrochloric add and potassium chlorate, the 
solution is filtered, and the filtrate is evaporated to about 1*5 c.c. This residual 
solution is diluted, filtered, and a few small strips of copper-foil are added to the 
filtrate, which is then boiled for a few minutes; the copper-foil is now removed, 
dried, and transferred to a tube, the upper end of which is then drawn ont to a 
•capillary. After the air has been exhausted from the tube (while the lower part of 
the tube is heated to about 130° 0.) the capillary is sealed, and the tube is heated 
over a flame in order to volatilise the mercury from the foil into the capillary. The 
latter is then examined under the microscope, when minute globules of mercury will 
be observed. These globules may be rinsed with alcohol from the capillary, and 
treated on a microscope slide with a trace of iodina A characteristic action of the 
iodine on the globules may be observed under the microscope. W, P. S. 


Toxicity of Mushrooms: Their Haemolytic Action. J. Parisot and 
Vernier. (Gompt. rend., 1912, 155, 620-628.)—The symptoms observed in eases of 
poisoning by mushrooms point to haemolysis as the cause of death. This has been 
confirmed, both in vitro and in vivo, by experiments made with extracts of fungi in 
sodium chloride solutions containing 9 grms. of salt per litre. Examination, of the 
blood of animals killed by the injection of these extracts showed a cherry-red 
coloration of the serum (hamoglobin&mia), and the globules were hasmolysed in saline 
solutions. The Amanita pkalloides, Fr M was found to possess the most powerful 
haamolytie action, but all poisonous species had an intense, though less marked, 
action. Moreover, many of the edible species also exert a destructive action on the 
blood, notably Amanita ndmeens, Pars., Sydnum repandum, Lin, Tricholoma 
mtdktm, Ft., Laccaria laccaia. Be. and Br., Grat&rellus comucopioides, Fr., etc. 
Certain species which do not cause haemolysis when young and fresh will develop 
this property as they get older. Generally the haemolytic action is attenuated by 
heating, but in certain cases a prolonged period of heating at a high temperature 
is not sufficient to destroy it entirely. The authors’ experiments show that the 


haemolytic action is due to a glucoeide. The activity of the glueoside isvery 

considerably weakened and retarded by certain substances, such as milk, and 

ticularly cholesterol (yolk of egg). When the haemolytic action of the fungus extracts 

had been destroyed fey heating, it was found that their toxic action was mbm J?fegy 

much attenuated or eliminated. When subjected to the ordinary el • 

cooking, the mushrooms frequently retain their haemolytic 

extent, and it is recommended that such fungi should be cooked for a thm 

at a high temperature, preferably with the use of ©a,.in order 

hydrolysis of fee hamolytic giucorida. ,. ( „,'. >, j <jjf Jf JfJgf•’ 
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Estimation of Oxalic Acid in Vegetable Substanees. A. Gregfoire and 
E, CaPpiaux. (Bull Soc. Gkim. Belg 1912,26, 431-434.)— Oxalic acid, in the form 
of its calcium, potassium, and sodium salts, is found widely distributed in the 
vegetable kingdom, and to a much less extent in the animal kingdom. At the same 
time tills acid is but rarely estimated in the ordinary course of analysis of vegetable 
foodstuffs, and the authors therefore describe a method for its estimation, this 
method having been applied particularly to such substanees as sesame cakes and 
other products, which also contain large quantities of phosphates, calcium salts, and 
proteins. Five grms. of the finely powdered, fat-free cake are heated on a water- 
bath for one hour with 20 c.e. of 4 per cent, hydrochloric acid; a quantity of sodium 
sulphate sufficient to precipitate the calcium salts present is then added, and after 
cooling the mixture is mixed with about 100 c.e. of 94 per cent. alcohoL The 
precipitate is collected on a filter, washed with alcohol, a slight excess of ammonia 
is added to the filtrate, the alcohol is removed by evaporation, and the solution 
is acidified with hydrochloric acid and filtered. Calcium acetate is added to the 
filtrate, the calcium oxalate is collected on a filter, washed, dissolved in hydrochloric 
add, and the solution evaporated nearly to dryness. This residue is acidified with a 
few drops of 25 per cent, sulphuric acid, and sufficient anhydrous sodium sulphate is 
added to form a dry mass, which is then extracted six successive times with ether. 
The ethereal extracts are rendered ammoniacal, evaporated, the residue is dissolved 
in water, and the oxalic add is precipitated with calcium acetate, collected, ignited, 
and weighed. A sample of sesame cake examined yielded a quantity of oxalic acid, 
corresponding with 2*94 par cent. of crystallised calcium oxalate (CaC 2 0 4 .H 2 0). 

W. P. S. 

1stimatkai of the Activity of Commercial Benuet. W. van Dam. 

(EmmSm 1912, 78, 133-163; through Ohm. Zentrcdbl, 1912, II., 1313- 

1314.)—The author has observed that in presence of a low hydrogen ion concentra¬ 
tion (S-87xi9-*if) the digestive activity of rennet towards paracasein runs exactly 
parallel to its coagulating activity. He has based on this an accurate method for 
eeSfthBflhiBg the activity of a normal rennet, and he proposes as a standard 1:100,000 
rennet powder, a preparation which yields digestion produets, under the conditions 
prescribed, which are equivalent to 26*5 e.e. of ^ acid in Kjeldahl’s nitrogen 
estimation. The digestion experiment is carried out as follows: Into a 100 c.c. 
flask is weighed as much purified casein as corresponds to 0B grm. of anhydrous 
substance(Ejeldahl factor 6*37). To this are added 20 e.c. i^-acetic acid, 10 c.c. 
N'-eodium hydroxide, and 70 e.e. of boiled water, whereby the above-mentioned 
concentration of hydrogen terns is established. The flask is slowly rotated in the 
thermostat at 30° O. After settling, 1 e.c. of a 1 per cent, solution of the r enne t 
powder is added. A control test is also set up containing 1 c.c. of the rennet extract 
previously heated at 9CP to 100° C. for ten minutes. The digestion is continued for 
twenty-four hours at 30° (X; 75 c.e. are then filtered off for the Kjeldahl estimation, 
WtiA the number of ©.e. of ^ acid neutralised represents the digestion value. By 
ffwaffis of the square root law, according to which the quantity of casein digested is 
proportional to the square root of the enzyme concentration, it is caleulatedwbat 
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concentration of the rennet powder must be taken to give a result approximating to 
26*5 c.c. of acid. This solution must then be compared with one or more calf- 
stomach infusions, in order to verify the parallelism of the digestive and coagulating 
functions. The neutralised infusions of calf-stomach are diluted until their 
coagulating power is approximately equal to that of the rennet powder solution, and 
tiie digestive activity of these infusions is then estimated- If the digestion and 
coagulation are found to be sufficiently parallel, the solution of rennet powder is 
again tested for its digestive activity, and, provided the result does not differ by 
more than 2 c.c. from 26-5 c.c., the strength of the powder may be calculated by the 
square root law on the basis of 26*5 e.a for a standard powder of 1:100,000 in 1 per 
cent, solution for 75 e.c. of digested products. J. F. B. 

Colorimetric Method fop the Estimation of Tryptophane, and the 
Quantity of Tryptophane in Horny Tissue and Other Proteins- H* FasaL 
( Biockem . Zeitsch,, 1912, 44, 892-401.)—The method is based on the violet coloration 
which is produced when tryptophane, or a substance containing it, is treated with 
concentrated sulphuric acid and glyoxylic acid. The coloration obtained is compared 
with that produced by known quantities of pure tryptophane. The author finds that 
the use of glyoxylic acid in the test is preferable to that of other aldehydes. In 
testing horn substance, homy epidermis, etc,, the material was previously subjected 
to peptic and pancreatic digestion, and extraction with alcohol and ether- The 
following quantities of tryptophane were found ‘ in various materials: Homy 
epidermis, 0*30 per cent.; horn (ox), 0*17 per cent.; human amis, trace; hair (white, 
blonde, mad dark), none; casein, 0*65 per cent.; edestin, 0*88 per cant.; lact- 
albumin, 3*07 per cent. W. P. S. 


ORGANIC ANALYSIS. 

New Method for Estimation of AlehohoL G. B. Frankforter and 
F, C. Frary. (Eighth Int Gang, App. Ohem 1912, voL 22, 87-127.)—When 
sufficient potassium fluoride is added to aqueous alcohol, the liquid separates into 
two layers. If now water is added gradually, with shaking between each addition, 
a point is reached when the solution again appears homogenous. The end point can 
be determined very closely if a Kttie solid spirit blue be present, since this makes a 
very thin film of alcohol easily visible. The analytical method consists in trass* 
leasing some pure, anhydrous potassium fluoride to a weighed flask y weighing, adding 
some of the aqueous alcohol to be tested, reweighing, cooling to about 25* CL, and 
adding water a drop at a time until the solution becomes homogenous, 
weighing of the flask is tima made, and the alcoholic strength of its 
thus of the sample, calculated by reference to Table I. Reference to 
necessary before commencing an analysis. For example, if a 
contain from 40 to 50 per cent, of alcohol is to be 
much as 12 gnus, of potassium fluoride may be 
two layers if 100 grms. of spirit is taken for the 
exactly 12 grms. and 100 grms., and if 
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solution homogenous, then the final solution contains 12 grms, of potassium fluoride 
in 120 grms. solvent, or 10 grms, per 100 grms. solvent. By reference to the table, 
it is semi that this corresponds to 44 per cent. alcohol, This is the strength of the 
alcohol at the end of the experiment after the addition of 20 per cent, of water, and 
therefore the strength of the original sprit was 52-8 per cent Potassium fluoride 
does not salt out methyl alcohol, but the above method gives accurate results with 
methylated spirit between 15 and 30 per cent, total alcoholic strength. With 
stronger or weaker methylated spirit the method gives results which may be in 
error by as much as 1 per cent. 


Table I. 

Grms. per 100 Grms. Solvent. 


KF. 

CjHjOH. | 

KF. 

aHjOH, 

KF. 

CjHgOH. 

60 

2-82 

40 

6-32 I 

20 

23*4 

59 

2-92 

39 

6*65 

19 

25-1 

58 

3*02 

38 

7-01 

18 

26-9 

57 

3-13 

37 

7-40 

17 

28*8 

56 

3-24 

36 

7-83 

16 

30-8 

55 

3-36 

35 

8-30 

15 

32-9 

54 

3-48 

34 

8-81 

14 

350 

53 

3-61 

33 

9-37 

13 

37*2 

52 

3-75 

32 

9-98 

12 

39*4 

51 

3-90 

31 

10*64 

11 

41-7 

50 

4-06 

30 

11-36 

10 

44-0 

49 1 

4-23 

29 ! 

12-14 

9 

46-4 

48 ] 

4-41 

28 i 

12-99 

8 

49-0 

47 

4-60 

27 

13-92 

7 

51*9 

46 

4-80 

26 

14-94 

6 

55-1 

45 

5-01 

25 

1607 

5 

58-7 

44 

5-24 

24 

17-33 

4 

62-8 

43 

5-48 

23 

18-75 

3 

67-5 

42 

5-74 

22 

20-26 

2 

78-6 

41 

6-02 

21 

21-80 




Potassium fluoride absorbs 62 per cent, of its weight of water against 32 per 
omit taken up by lime, and, probably on account of its greater solubility, its dehydrating 
action is more rapid than that of most drying agents. It cannot, however, be used 
for the production of alcohol of a strength exceeding 97*5 per cent 

Though potassium fluoride is the most suitable substance for use in the analytical 
method above described, potassium carbonate may be used. Very small amounts of 
Insoluble matter render the end point uncertain, and it is therefore better to use a 
filtered, concentrated solution of known strength. The best indicator is solid 
phenolphthalem, as potassium carbonate bleaches spirit bine. Table II. gives a 
guide as to suitable quantities for analysis and the means of the results; 
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Table EL 

Gnm. per 100 Grins. Solvent. 



G. a J. 


Detection of Methyl Alcohol in Ethyl Alcohol and Spirits* A. Bono. 
iChem. ZeiLi 1912, 36, 1171.)—Twenty-five c.e. of spirits and 50 ae. of water (or 
10 c*c. of strong alcohol diluted to 75 c.c.) are distilled in a flask with a delivery 
tube passing to the bottom of a second flask containing 50 e.c. of a cold saturated 
solution of potassium bichromate with 60 ac. of sulphuric add per litre. The 
vapours issuing from this second flask pass through a condenser into a graduated 
cylinder. The first 25 c.c. of the distillate, in which formaldehyde can rarely be 
detected, are rejected, whilst the next 10 c. a are tested for formaldehyde as follows: 
Ten drops of a 0-5 per cent, aqueous solution of phenylhydrazine hydrochloride, 
1 drop of 0-5 pear cent, sodium nitroprusside solution, and 10 drops of 3D per edit* 
sodium hydroxide solution, are added to 2 ae. of this fraction, which in fee presence 
of formaldehyde gives a Hue coloration changing to green and fern to yelkwife-rod- 
About 1 per cent, of methyl alcohol may thus be detected. lit ; j 

Analysis of Oil of Citrosella. V. Boulez. (Bull. 33. 

317.)—From 25 to 50 gras. of the ofl are tao a totl ' 
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concentrated solution of sodium bisulphite prepared by saturating the ordinary com¬ 
mercial solution of sp. gr* 1*345 with sodium sulphite. The mixture is shaken until 
the citronellal has combined with the bisulphite, after which it is allowed to stand 
for two to three hours, then diluted with 100 (or 200)Jc.c. of water, and heated with 
occasional agitation for several hours on the water-bath beneath a reflux condenser. 
There should then be a sharp separation between the dissolved aldehydie part and 
the tzneomblned oily part of the sample. The latter is collected in a tared flask 
and weighed, and the difference between the result and the original weight of oil 
gives the amount of citronellal. The geraniol is then estimated in the uncombined 
portion by acetylation in the usual way. Four samples of eitronella oil thus analysed 
gave the following percentage results: 



I. 

H. 

III. 

IT. 

Citronellal. 

18-00 

19-00 

58-00 

63-00 

Geraniol . 

44-28 

45-59 

36-16 

35-56 

Citronellal and geraniol expressed as geraniol ... 

62-07 

— 

— 

81-50 


0. A. M. 


BeteFmmation of Aldehydes. B. G. Feinbergr* {Eighth InU Gong. App. 
CkML, 1912, vol. 1, 187-203.)—An investigation concerning the accuracy with 
which formaldehyde, benzaldehyde, salicylaldehyde, p-hydroxybenzaMehyde, mm- 
aldehyde, and vanillin, may be estimated by methods depending on the use of 
bisulphite, neutral sulphite, or substituted hydrazines. The most accurate method 
far the estimation of benzaldehyde depends on the use of j?-nitrophenylhydrazihe. 
A convenient concentration of benzaldehyde is 0*25 grm. in 75 e.e. of 4 per cent. 
aceUe add. To this about twice the theoretical amount of the reagent is added, 
dissolved in 30 e.e. of 30 per cent acetic acid. After five hours the precipitate is 
coBected on a Gooch crucible, washed with 10 per cent acetic acid, and dried at 
105P fa 1M3P (X Each gram of precipitate should correspond to 0*440 grm. 
benzaldehyde. Under the conditions described the benzaldehyde will be under- * 
estimated by 1*2 ± 0*7 per cent A similar method gives good results (error ± 0*5 
per cent) with anlsaldabyde and vanillin, but these aldehydes can be estimated with 
almost equal accuracy by means of p-bromphenylhydrazine, which is useless as a 
quantitative precipitant for benzaldehyde. The best results for salicyl aldehyde 
were obtained with p-nitrophenylhydrazine, but the error, though fairly constant, 
was large, namely-5 ± 0*5 per cent G. G. J. 

Titration of Azo Dyestuffb by Means of Hydnosulphite. E. Grand- 
mougm and E. Havas. (Ch&m, ZeU., 1912, 36, 1167-1169.)—A solution of an 
a l k ali hydroeulpbiie reacts with azo dyestuffs in accordance with the equation: 

E.N:H.IT42Na^0 4 =aNH 8 +S^H 2 +4NaHS0 3 . 

The reagent is prepared by disswlving^about 3 gnns. of solid sodium hydrosulphite 
fa a Ike of recently boiled and cooled water, to which 5 e.e. of 30 per cent, sodium 
lyiroxide solution has been added, and allowing the solution to stand for one to 



ORGANIC ANALYSIS 


569 


hours. It should be used within four or five hours of its preparation. For the 
titration of the dyestuff the reagent is introduced into the flask, A, and the tube, B , 
of the apparatus shown in the figure, whilst 50 e.e. of 
a O-1 per cent, solution of the dyestuff is placed in 
Hie lower flask, where it is diluted to 100 or 150 e.c., 
treated with 5 e.c. of dilute hydrochloric acid 
(1 vol of 36 per cent. acid to 10 vols. of water). The 
afparatus is then closed, and the air expelled from it 
by a current of gas, which is subsequently lit at a 
burner connected with D, after which the burette is 
filled and the dyestuff titrated. The method can not 
only be used in comparative estimations, but will 
yield absolute values by standardising the reagent 
upon a sample of a "dyestuff of known purity. The 
amounts of hydrosulphite used are inversely propor¬ 
tional to the molecular weights of the anhydrous 
dyestuffs, as is shown by the following examples: 


Orange II. 

Chrysoin. 

True Bed ( Echtrot ) 


C.C. 

28*0 

si-o 

24*5 


Molecular 

"Weight 

850 

316 

400 



In a series of estimations of five commercial samples 
of Orange II. the standard was prepared by twice re- 
crystallising a sample of this dyestuff from a weak 
solution of sodium chloride, washing the crystals, and 
drying them at 130° to 140° C. until constant in 
weight. Taking this now to represent 1G0 per cent 
of the pure dyestuff, the results obtained In com¬ 
parison with the commercial samples showed per- * 

centages ranging from 75*2 to 89*8. So far the method has only been applied to 
acid mono-azo dyestuffs, which on reduction are sharply transformed into eolouriess 
products. Modifications will be necessary to adapt the method to the examination 
of other azo dyestuffs, such as poly-azo dyestuffs, which only dissolve with difficulty* 
The accuracy of the method has been controlled by precipitation of the add dyestuffs 
yrith basic dyestuffs and by colorimetric comparisons. 0. A. ^[-4' 

Arsenie Xanthogeaatb and Its Use in Analysis. N* 

F. Sorbini. (Boll Gkm. Farm., 1912, 51, 361-370; through Chem. , 

II., 1898-1399.) — Arsenic xanthogenate, AefSOSOC^Hg)^ is 
slightly alkaline solution of potassium arsenite with a 
xanthogenate, allowing the mixture to stand for fifteen 
acetic add, washing the crystalline predpitate with - 
drying over sulphurie add. It melts at 94*8° CL 
and cold water, and does not volatilise with i 





570 


ABSTRACTS OF CHEMICAL PAPERS 


more soluble in ether, benzene, carbon bisulphide, and chloroform, and soluble in hot 
glycerol, vegetable oils, vaseline, and lanoline. When heated with aniline it is 
quantitatively decomposed into diphenylthiourea and arsenic trisulphide. Cold 
mineral adds do not attack it, whilst cold concentrated solutions of caustic alkali 
dissolve it unchanged. The reaction with aniline may be used in the estimation 
minute quantities of arsenic, the separated arsenic xanthogenate being heated on the 
water-bath with a few drops of aniline, and the residue of arsenic trisulphide heated 
at 150° C. until constant in weight. Quantitative results are obtained, but ip 
estimating minute traces of arsenic it is preferable to extract the arsenic xanthogenate 
with chloroform and to evaporate the extract. Conversely the method may be used 
in the analysis of potassium xanthogenate. For a volumetric estimation 10 c.e. of m 
alkaline solution of arsenic trioxide of known strength are vigorously shaken with 
5 e.e. of the potassium xanthogenate solution and allowed to stand for fifteen 
minutes, after which the liquid is acidified with acetic acid, diluted with water, 
vigorously shaken with 20 e.c. of benzene to dissolve the arsenic xanthogenate, and 
allowed to settle. The aqueous layer is now made up to 100 c,c,, 10 o.c. thereof 
neutralised with sodium bicarbonate, and the excess of arsenic titrated with iodine 
solution, each c.c. of which is equivalent to 0*024 grin, of potassium xanthogenate. 

Carbon bmdfMde: This may be detected by means of an arsenite solution ' 
containing aniline and alcohol. The solution under examination is added to this 
reagent, or the air is made to bubble through it for some minutes; the liquid then 
neutralised with dilute sulphuric acid and diluted with water, and the precipitate 
freed from arsenic sulphide by recrystallisation. Glistening white crystals of 
^-diphenylthiourea (melting-point, 151° C.) are obtained: 

CS 2 +2C s H s NH 2 =H s S+(C s H 5 NH) 2 CS. 

The reaction is not quantitative. A gravimetric method of estimating carbon 
bisulphide is to add the solution drop by drop to a solution of arsenic trioxide in 
potassium hydroxide solution containing alcohol, with continual cooling, or to pass 
the air to be tested through this reagent. After standing for fifteen minutes, the 
liquid is acidified with acetic acid, and allowed to stand for twelve hours, and the 
precipitate separated and weighed. Or carbon bisulphide may be estimated 
volumetrieally with arsenite solution in an analogous maimer to that used in 
estimating potassium xanthogenate. G. A. M. 

Composition and Properties of Glyein Pierate and Separation of Glycin 
from Aianim P. A* Levene and D. D. van Slyke. (J. Biol . Ghem., 1912, 12, 
285; through Chsm. Zentralbl, 1912, II., 1196.)—The formula of glycin pierate was 
found by analysis to be (CjHgOgN^. C 6 H s 0 7 N 3 and not C 2 H 5 0 2 N,C 6 H 3 0 Y N 3 . It 
melts at 199-200° decomposes at 202° C. } and is very soluble in hot water, while 
wafer at 0° C. dissolves only T7 grins, per 100 e,c. For the separation of glycin and 
afaam the mixture is dissolved in 3 to 4 parts hot water, picric acid added in quantity 
less than sufficient to neutralise both bases, but more than enough for the glycin 
a! m&, and the glycin pierate allowed to crystallise out at 0° G. O. E. M. 
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Estimation of Glycerol in Fats. B. Willstatter and A. Madinaveitia. 
(Ber., 1912, 45, 2825-2828).—The method of Zeisel and Fanto, according to which 
the fat is saponified with alcoholic potash and the glycerol is afterwards converted 
lito isopropyl iodide by the action of hydriodic acid, is generally considered to be 
tlte most accurate method for the estimation of glycerol. The authors now propose 
an improved method, whereby the fat is treated directly with hydriodic acid. About 
0-2 grm. of the glyceride is weighed out into the decomposition flask of the Zeisel- 
Fanto apparatus and treated with 10 c.c. of hydriodic acid of sp. gr. 1*80. The 
Mixture is heated to 100° to 115° 0. (bath temperature) until reaction sets in, as 
shown by a strong separation of iodine and precipitation of the silver solution in the 
receiver. The temperature is maintained constant until the silver solution clears 
again (twenty to forty minutes) and the reaction is practically finished. Then the 
bath is raised to a temperature of 130° to 140° C., and heating is continued for at 
least an hour. This is not important in the case of triolein, but is necessary with 
tristearin. The isopropyl iodide distilled over is weighed as silver iodide. Besults 
are satisfactory, e.g., 9*87 per cent, of glycerol for tristearin, against 10*33 calculated, 
and 10*32 per cent, for triolein, against 10*41 calculated. If hydriodic acid of 
sp. gr. 1*70 be employed the results are too low, especially when larger quantities of 
fat are taken for analysis. 

Note on the Acetyl Value of Fats .—As a measure of the hydroxy fatty acids and 
fat alcohols, Benedikt and Ulzer determine the acetyl value of the portion of 
saponified fat acid insoluble in water. Lewkowitsch (J. Soc . Ohm. lad., 1897, 16, 
503) proposed instead to estimate the acetyl value of the fat direct without previous 
saponification. The authors have found that such treatment is not permissible, since 
acetic anhydride displaces the higher fatty acids in glycerides, with production of 
aeetrns. J, F. B. 


Quantitative Estimation of Active Hydrogen in Organic Compounds fey 
Magnesium-methyl Iodide. T. Zerowitmoff. (Ber., 1912, 45, 2384-2389.)— 
Hibberi (Chem. Soc. Tram., 1912, 101, 328) has stated that the lower alcohols of the 
fatty series, when treated with magnesium-methyl iodide in phenetole solution, yield 
considerably less than the theoretical quantity of methane. Working according to 
his standardised method for the estimation of hydroxyl groups or “ active hydrogen ” 
(Analyst, 1911, 37, 117) and using pyridine as the solvent, the author fails to confirm 


this statement and has obtained theoretical results from methyl, ethyl, propyl, and 
isobutyl alcohols. He has further extended the investigation of bis method to the 
case of d ia m in es, including representatives of the aliphatic, benzene, bensddane, 
stilbene, and naphthalene series. The estimations were carried out both fa tfa 
and anisole solutions. The results were concordant, and showed, that 
containing two HHg groups react with two atoms of 44 active hydrogen*? . the 
ordinary temperature, and with three atoms on heating at 85° CL* fast Ifafafa 

atom does not react at all with magnesium-methyl iodide. an 

exception, reacting with four atoms on heating, but fa the feas 

u active hydrogen” atoms Is derived from the CHggpoop.; ol the 

indene and fiubrene type in pyridine soIetimllfasoAfasto 
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ature, bat on beating at 85° C. for five minutes, a quantity of methane is "obtained 
corresponding to one atom of “ active hydrogen/’ The same applies for the hydro¬ 
carbons derived from fluorene by the substitution of a phenyl or naphthyl radical for 
one hydrogen in the CH g group; on the other hand, the carbinols derived from these 
latter hydrocarbons behave as tautomeric bodies, reacting only partially at the ordinary 
temperature and with only one u active hydrogen” atom on heating. J. P. B. 

New Stability Test fop Nitrocellulose Powders, S. A. Weinman. ( Eighth 
ItU* Cong . App. Chem. y 1912, voL 4,157-159.)—The ability of a powder to take up 
and retain moisture is suggested as a measure of its stability, on the ground that 
this determines the amount of its hydrolytic decomposition. The sample, of which 
10 grms. are sufficient, is weighed, dried for seven days in a sulphuric acid desiccator 
and weighed again; it is then exposed over water in a desiccator for forty-eight 
hours, and the gain in weight noted. The total range in weight divided by the 
surface area of the grain gives the actual u moisture range,” values of which for 
different sizes of grain are comparable. The results are found to be parallel with 
those of the potassium-iodide starch test. O. E. M. 

Exudation of Nitroglycerine from Dynamite. C. P. Beistle. {Eighth 
2m Cong . App. Ghem., 1912, voL 4, 7.)—The dynamite is placed in a centrifugal 
machine, the cups of which describe a circle of 7-inch radius, mid rotated for one 
minute at 600 revolutions per minute. The results obtained agreed with those of the 
40° C. oven tests whereas the compression method gives results dependent upon the 
nature of the absorbent used. 0. E. M. 

Separation of Nitroglycerine from Nitro-Compounds. A. L. Hyde. 
(Eighth InL Gong. App. Ghem., 1912, voL 4, 69-76.)—Complete fractional separation by 
two immiscible solvents, in one of which the nitroglycerine is more soluble than the 
mtro-compound, while in the other these conditions are reversed, could not be effected; 
but an empirical method, in which acetic acid and carbon disulphide were the solvents 
chosen, gave a definite fraction of the intro-compound, nearly free from nitroglycerine, 
in the carbon disulphide. The proportion recovered was dependent on the particular 
nitre-compound under investigation. O. E. M. 

Effect of the Nitrotoluenes off the Detemination of Nitroglycerine by 
Means of the Nitrometer. C. P. Storm. { Eighth im Cong . App. Chem 1912, 
voL 4,117-125.)—The nitric acid liberated from nitroglycerine by sulphuric acid in 
the nitrometer is taken up quantitatively by admixed mononitrotoluene until this is 
all converted into dinitrofcolnene, if there is sufficient nitroglycerine. Hence, mixtures 
of these two substances containing less than 35*6 per cent, of nitroglycerine, yield no 
gas in the nitrometer; with more than this amount the error is 0*55 grm. of nitro¬ 
glycerine per grm. of mononitrotoluene present. Pure dinitrotoluene and trinitro¬ 
toluene are without effect on the determination, but commercial liquid products 
cause an error proportionate to their content of mononitrotoluene. A liquid dinitro- 
toluene investigated caused an error of 00628 grm. nitroglycerine per grm., and 
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therefore -contained 11*36 per cent, of mononitrotoluene. An explosive containing 
25 per cent, of nitroglycerine and 10 per cent of tbisiiqoid dinitrofcoluene would thus 
show an error of 0*628 per cent, in its nitroglycerine content. 0. E. M, 

Modified Form of Stability Test. H. C. P. Weber. {Eighth Ini . Gong . App. 
Ghem., 1912, vol. 4, 147-156.)—The sample, if necessary cat into pieces weighing; 
about 0*2 grin., is placed in a test-tnbe partly immersed in a glycerol or oil bath, and 
the time required to produce explosion measured with a stop-watch. The tempera¬ 
tures chosen for the bath in this investigation were 200°, 180°, and 160° C.; for 
s&ch sample at least three tests were made at each temperature, and a curve plotted 
from the average values and the temperatures. The curves fell into three groups for 
the samples tested, corresponding to their known classification into good, fair, and bad. 
Stable powders gave a pronounced bend, and a ratio of explosion periods at 200° and 
160° 0. of at least 2 ! 9, while the ratio fell to 2 : 3 with unstable powders, and the 
points did not fit a smooth curve so well. Nitrocellulose gave a flatter curve, more 
nearly corresponding to the theoretical curve constructed on the assumption that the 
reaction velocity doubles for every 10° 0. G. E. M. 

Determination of Water in Petroleum and its Products. J. C. Men 
and W. A. Jacobs. {Eighth Int. Gong . App. Ghem^ 1912, voL 10, 17-23.}—A 
criticism of ten methods, all of which And use for the determination of water in 
petroleum or its products. The most exact is that depending on the volume of 
hydrogen evolved when the sample is treated with finely-cut sodium. The manipula¬ 
tion is identical with that of the well-known carbide method, the results of which 
ace less accurate on account of the solubility of acetylene in oils. Of the other 
methods, the most accurate is direct distillation of a considerable quantity (200 
grms.) of the sample. This method is accurate to within 0*03 per cent, if the 
distillation is pushed to 150* C., the water removed from the receiver by a micro¬ 
pipette and weighed, and the condenser cleaned with a tared plug of absorbent 
cotton, which has been previously wetted and squeezed as dry as possible. Ice-water 
should be fed to the condenser to obtain results of the accuracy stated. The other 
methods described, though useful fear some purposes of works control, are only 
approximately exact, and some of them are only appliable to heavy oils and greases. 

g. a j. 

Conditions for the Complete Hydrolysis of Proteins. B. D. van Slyke. 
(J*. Biol. Ghem., 1912,12, 295; through Ghem ZentrallL, 1912, U., 1222.) 
proteins were heated with 20 per cent, hydrochloric acid at 100° (X, and 
3 N. hydrochloric add at 150° C., and the ammonia, total nitrogen, 
melanin determined in the reaction-product. The am in o-nitrogen 
whieh'is the same whether the heating is at 100° or 150° Cl, 
lysis of a protein is complete. The author was unable to confirm 
Henriques and Gjaldbaek (ZdL physiol. Ghem., 1910, 67, 8) that 
heated with 20 per cent, hydrochloric acid at 100° G., 
amino-nitrogen obtainable by heating with 3 N. 
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Rapid Estimation of Pyridine in the Presence of Ammonia in Gas-Water. 
O. Baessler. (/. Gasbeleucht., 1912, 55, 905-906; through Chem. ZentorML* 1912, 
IX, 1406.)—In the following modification of Houghton’s method the ammonia and 
pyridine are first estimated together by titration with | or ^ sulphuric acid. 
Another sample of the gas-water is then heated, and the vapours conducted through 
two slightly-warmed aqueous solutions of sodium hypobromite, whereby the ammonia 
is oxidised to nitrogen and water, w hilst the pyridine passes on and is received 
in ^ sulphuric add, the excess of which is titrated with standard alkali. The 
estimation may also be made by distilling the ammonia and pyridine, and adding to 
the distillate, alter titration, sufficient sodium hydroxide solution to render the 
liquid slightly alkaline. It is then used for the estimation of the pyridine. 

C. A. M. 

Direct Determination of Rubber. C. R. Boggs. { Eighth lot. Gong . App. 
Chem** 1912, vol. 9, 45-58.}—The author describes a modification of Budde’s method 
for the estimation of rubber in vulcanised or unvulcanised samples. The pro¬ 
cedure is as follows: The sample is ground until it passes through a 20-mesh 
sieve; it is thoroughly extracted with acetone and the residue is dried in 
* reducing atmosphere, care being taken to avoid undue exposure to the air. 
An amount of the residue corresponding to about 0*1 gna. of pure rubber is 
placed in a tall shaped beaker of 300 e.e. capacity, together with 20 ae. of toluene; the 
beaker is coraced and the toluene boiled gently for three hours. Most of the solvent is 
then evaporated off on the water-bath, 50 c.e. of carbon tetrachloride are added, cooled, 
and then 50 e.e. of Bu&de’s bromiaating mixture are introduced (of. Analyst, 1910, 
35. 267). The covered beaker is allowed to remain for twenty-four hours at the 
•ordinary temperature with frequent agitation. Fifty e.e. of absolute alcohol are then 
stirred in, the precipitate is allowed to settle over night, the solution is decanted through 
a paper filter free from chlorine, and the residue is washed first with a mixture of 
2 parts of carbon tetrachloride and 1 part of absolute alcohol, and then with alcohol 
alone. The residue is also washed with boiling water by decantation until free from 
bromides, and is then transferred to the filter. It is washed with a little alcohol and 
allowed to dry in the air. The residue is then separated from the filter and ground 
to powder if necessary. The filter-paper is tom up and burned in a porcelain 
<crndble with a little fusion mixture at a low temperature. The powdered residue is 
then added and mixed with about 15 grms. of the fusion mixture. The contents of 
the crumble are slowly brought to fusion-point, and gently fused for about ten 
minutes. The melt is dissolved in water, the solution filtered, acidified with 
nitric arid, and the bromine is estimated volumetrically with silver nitrate and 
thiocyanate. The amount of rubber is calculated from the bromine by the formula 

0-425. No correction is applied for the sulphur in the bromide. With 

purified Tara rubber the method gives about 93 per cent, of pure rubber; oxidised 
rubber Is not estimated, so that the method may be applied to determine the 
tendency to oxidation of samples before and after exposure. X T. B. 
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Relationship between the Amount of Resins and the Viscosity of 
Rubber Solutions. J. G. Fob { Eighth Ini . Cong . App. Ckem^ 1912, voL 9, 71-73.) 
—la making solutions of Castilloa plantation rubber, the author has observed that a 
low viscosity generally indicates a high percentage of resins, and vice versa. Either 
the resins decrease the viscosity of the rubber, or the rubber molecules themselves 
possess a low viscosity, when the material contains a large amount of resinous matter. 
The viscosities of 0*25, 0*5, and 1*0 per cent; solutions of the rubber in pure benzene 
are observed in the Ostwald double-bulb viscosimeter, the rate of flow of the solvent 
itself being taken as unity. The general validity of the above rule is shown by tables, 
although in certain exceptional cases other factors must come into play. After 
removal of the resins by boiling acetone, the viscosity of the purified rubber was in 
some cases higher, and in other cases lower, than that of the original sample. The 
heating of the rubber, without de-resmation, at the same temperature and for the 
same time as are employed for removing the resins, caused in all cases a considerable 
decrease in the viscosity of the solutions. J. F. B. 

Analysis and Testing: of Rubberised Fabrics. M. B.Setllk and J. Zofka. 
(Eighth Ini . Cong. App. Chem n 1912, voL 9, 89-93.)—In the examination of a 
rubberised fabric, the cohesion, adhesion, elasticity, and resistance to rubbing and 
folding of the coating are first tested empirically. The cloth is then supported on a 
frame and water is poured on it. The degree of resistance to water is tested for 
several days both in the case of the original fabric and of the fabric after rubbing 
between the hands. The action of 5 per eeni ammonia solution and 5 per cent, 
acetic arid is noted as representing the behaviour of the doth towards the liquids 
of the body. The weight per square metre, thickness, and tensile qualities are 
observed. A portion of the doth is boiled with chloroform far three hours, and the 
condition of the coating is then tested by scraping. If it is swollen and comes away 
in large patches it contains at least 50 per cent, of caoutchouc. The separated 
coating is extracted with acetone* which removes resins, oils, wax, etc. The residue 
is saponified with alcoholic potash, which removes rubber substitutes; the remainder 
is caoutchouc and mineral matters. The presence of a large amount of mineral 
matter or rubber substitute impedes the swelling with chloroform; coatings rich in 
resin swell most rapidly under the action of carbon bisulphide. The fabric, freed 
from its eoating, is washed with hot alcohol, dried and weighed, then tested fear its 
tensile properties with the Schopper dynamometer. Fabrics with a 40 per cent, 
coating are quite satisfactory, even if half the coating is composed of substitutes. 
Zinc oxide, magnesia, and chalk are not objectionable in reasonable quantities. 

. . 

Expanded Srissl-HiUe? Table fop Invert Sugar. E. W. 

Ink Gong . App. Chem., 1912, voL 8, 47-51.)—The table is 
laboratories in connection with the control of factory work 
tkms are required of invert sugar in many samples of 
As the total amount of all sugars present, as well aa 
sugar and invert sugar, affects the preripitaSon ^ 
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results includes factors to cover the conditions in each individual analysis* These? 
calculations are simplified by the use of these tables, which are constructed for the 
following conditions; Cuprous oxide is precipitated from 50 ac. of mixed Fehling’s 
solution by 50 c.c. of sugar solution, and the equivalent of invert sugar is calculated 
according to the Meissl-Hiller method. The col umns of the tables contain, first, 
equivalent weights of copper, cuprous oxide and cupric oxide, which represent the 
analytical determinations made. Parallel with these are columns showing the 
corresponding percentages of invert sugar for quantities of 1, 2, 5,10, and 20 grms,. 
of the sample per 100 e.c. of the solution. These columns are each further sub* 
divided , according to the polarisation of the sample. It is essential that all the 
experimental conditions be maintained rigidly constant. It was found, for instance, 
that different beakers, apparently identical, gave variations of as much as 0*5 per 
cent, of the copper precipitated, owing to differing thickness and bottom area; 
variations between duplicate determinations, due to other causes than the beakers, 
were found to run about 0*36 per cent, in samples of high purity, and 0*24 per cent, 
in samples of low parity. J. F. B. 

Electrolyse Apparatus for Use in Invert Sugar Determinations. 
B» B. &0SS. (Eighth Ini. Cong . App. Ohem~> 1912, voL 8, 75-77.)—The author 

describes a piece of apparatus (see Fig.) which very 
materially simplifies the electrolytic determination of 
the cuprous oxide obtained in the estimation of cupric- 
reducing sugars, since the electrolysis is effected without 
removing the oxide from the filter. The filtering funnel 
illustrated has a stopcock in its stem, and a spiral of 
platinum wire serving as the anode is fused into the 
lower portion of the funnel An asbestos filter-bed is 
deposited in this portion of the funnel, and the cuprous- 
oxide is precipitated and filtered by the aid of the 
sueiicm-pump in the usual manner. After the oxide has- 
been washed with hot water, the stopcock is closed and 
the funnel is filled alxrat three-quarters full of dilute 
nitric acid, containing about 4 e.e. of acid (1*42 sp. gr.) 
per 100 e. 0 . A platinum cylinder, as shown in the 
illustration, is then immersed in the acid to serve as a 
cathode, and electrolysis is begun. A current, yielding 
not more than 1 c.c. of gas per minute, should be used 
to secure the most satisfactory deposition of the copper. 
Complete solution and deposition of the cuprous oxide 
as metallic copper are thus readily attained. J. F. B, 

Inversion of Sucrose Solutions by Means of Ammonium Chloride. 
F* Strohmer and 0. Fallada. (Eighth Ini . Gong . App. Chem ., 1912, vol. 8, 
85-92.}—The nitrogenous constituents which are not easily removed from impure 
sugar products are known to affect the accuracy of the estimation of sucrose by the 
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Clerget inversion method, because their optical rotation in acid liquids is different 
from that in neutral solution. For this reason an inverting agent which has a 
neutral reaction at the polarisation temperature was desirable. Ammonium chloride 
reacts at high temperatures as a dissociated mixture of ammonia and hydrochloric 
add, and therefore inverts cane sugar. The authors’ attempts to use this salt in 
quantitative sugar analysis have, however, led to no successful result on account 
of the incompleteness of the inversion under practicable conditions of working. 
Fifty c.e. of the normal sucrose solution, when heated for one hour at 110° G. with 
■30 c.c. of a solution containing 5 grms. of ammonium chloride, showed a polarisation 
of +3*6, as compared with an original polarisation of 49*9* The employment of 
nine dust or platinum black as catalytic agents produced no more satisfactory result. 
Complete inversion was obtained by heating at 110° C. for forty-five minutes, 50 e.e. 
of a half normal sucrose solution with 30 c.c. of saturated ammonium. chloride 
solution in presence of a trace of add. On standing in the cold for twenty-four 
hours this solution gradually attained a maximum laBVO-rotafcion exceeding that of 
pure invert sugar, accompanied by a coloration indicating the destruction of a certain 
small amount of dextrose. Further experiments seemed to indicate that the desired 
end might be attained by neutralising the ordinary add inverted solution with 
ammonia or sodium hydroxide. J. F, B. 

Detection and Differentiation of Vegetable Tannins. E. Stiasny* 
{Collegium, 1912, 483499; through Ghem. ZentralbL, 1912, IL, 1405-1406.)—For the 
detection of pyrogalloi tannins in the presence of catechol tannins, 50 c.c. of the 
solution (as used for analysis) are boiled for thirty minutes beneath a reflux eon 
denser with 5 cjc. of strong hydrochloric acid and 10 e.c. of 40 per cent, formaldehyde 
solution, and then coded and filtered. An addition of 1 c.cu of 1 per cent, ferrous 
ammonium sulphate solution and 5 grms. of solid sodium acetate is now made, 
without shaking, to about 10 e.e. of the filtrate* and note taken whether a blue or 
violet coloration is produced at the bottom of the tube. Bennett’s test may also be 
used, according to which 2 to 3 c.c. of the tan n i n solution are mixed with 2 to 3 &e. 
of 10 per eeoi sodium sulphite solution and 1 or 2 drops of 10 per cent, potassium 
chromate solution. All catechol tannins give a green coloration, whilst of pyrogalloi 
tannins, myrobalans, sumach, and gabotannie add, give a bluish-red coloration, 
rapidly changing to brown; and vakmia, chestnut, and oak-bark extracts give a deep 
reddish-violet fairly stable coloration. Schell’s test for the detection of mangrove 
extract in natural and sulphited quebracho extract consists in boiling 
cooling 20 c.c. of the tannin solution, covering it with petroleum spirit and 
with 1 c.e. of 20 per coni cobalt chloride solution and 1 c.e. of strong 
solution. Quebracho extracts give a grey-green, mangrove extracts a 
mimosa a grey-blue, and algarobilla a light brown, coloration in 
always possible, however, to detect 10 to 20 per cent, of 
certainty in this way. In Hoppenstedfe’s test 25 c.c. of 
gradually mixed with 25 cue. of a 1 per cent 
filtered, and 5 e.e. of the clear filtrate of 
successively with 1 e.e. of concentrated 
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ethyl acetate, and shakes. In the presence el mangrove extract the lower layer will 
be dark yellowish-brown, but colourless in the ease of other t an n ins . In the author’s 
experience certain quebracho extracts and wood pulps may also yield a faint yellow 
coloration in the lower layer even in the absence of mangrove extract. CL A. M. 

Tests to determine the Commercial Value of Wood Preservatives 
H. F. Weiss. {Eighth Int. Gong . App. Ghem 1912, voL 13, 279-300.)—From 
40 to 90 per cent, of the total cost of treating wood is in general due to the 
preservative; and as in ordinary practice it is usual to inject about 10 pounds of the 
oil per cubic foot of wood, although about l pound will prevent fungoid growth, it is 
obvious there is a wide margin for safe reduction. The present paper exhaustively 
summarises the conclusions arrived at as a result of an experimental investigation of 
the following properties: (1) The important chemical and physical properties of the 
preservative; (2) the effect of the preservative on the strength of the wood; (3) the 
ability of the preservative to penetrate and diffuse through the wood; (4) the per¬ 
manency of the preservative after its injection, including a study of its volatility and 
capability of being leached; (5) the combustibility of the treated wood; (6) the 
toxic efficiency of the preservative in inhibiting the growth of wood-destroying fungi; 
(7) the corrosive action of the preservative on steel; (8) the effect of the preservative 
cm paint applied to the wood subsequent to treatment , 

A description is given of the methods by which each of the above points was 
investigated, accompanied by illustrations of the special apparatus and plant 
required for many of them. For the results which follow, a greater accuracy than 
plus or minus 10 per cent cannot be claimed, chiefly because of the variables in¬ 
herent in wood. The results themselves are too numerous for adequate abstraction, 
but a few of the general conclusions follow. The depth to which oils can be impreg¬ 
nated varies inversely as some function of their viscosity. To secure the best results* 
the wood and the preservative should be heated to the optimum temperature during the 
pressure period. With other than water-soluble preservatives the treatment should 
not be made too rapidly. With coal-tar creosote the fractions of greatest stability 
are the least toxic. Present practice favours the retention in treated wood of the 
mace volatile fractions by an admixture of the more stable ones. It would appear 
that in practice there is being forced into wood about two and a half times as much 
sine chloride, and fifty times as much coal-tar creosote, as is necessary to prevent 
decay; more thorough diffusion of less preservative rather than saturation of the 
outer layers of the wood is thus required. A prolonged seasoning of treated wood 
considerably raises its ignition temperature. Wood treated with the water-soluble 
salts mentioned in the tests, although less difficult to ignite, yet proved to be slower 
burning and more readily extinguishable than untreated wood. All the metallic 
, salts used were much more corrosive in their action on steel than coal-tar creosote. 
All the oils tested rendered the wood unfit for subsequent painting, eopperised oil 
being the least objectionable. H. F. E. H. 
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Estimation of Arsenic in Organic Compounds. T. St. Waronis. (Ghem„ 
Zeil 7 1912, 36,1205.)—For the analysis of organic arsenic compounds the combustion 
of which is difficult, from 0*2 to 0*4 grm, of the substance is stirred, with a platinum 
wire, into an intimate mixture of 10 grms. of potassium nitrate and 5 grms. of sodium 
peroxide in a large nickel crucible, covered with a layer of the mixture, and heated 
gradually to fusion. When quite fluid the melt is stirred, maintained for a short 
time in a state of fusion, and dissolved in hot water. The solution, which contains 
all the arsenic as arsenate, is acidulated with hydrochloric acid. Altered if necessary* 
and neutralised with ammonia The arsenic is determined as Mg^AsgOy by means of 
magnesia mixture. It may also be estimated volumetrieally as uranium arsenate 
(Brugelmann, ZdL anal Ghem., 1877,16, 20) in the dissolved melt The acidulated 
liquid is first rendered alkaline to litmus-paper with sodium hydroxide or ammonia* 
and then strongly acid with acetic acid, and made up to 100 c.c.; not more than 
50 c.c. of this is taken for titration with a uranium solution containing about 20 grms* 
uranium oxide per litre. Non-volatile compounds which are readily decomposed are 
fused with potassium nitrate and sodium peroxide in a hard glass tube, 35 cm. long* 
dosed at one end. This is charged, in succession, with a 2-cm. layer of sodium 
peroxide, the mixture containing the substance, 3 cm. of sodium peroxide, a plug of 
asbestos, and anhydrous sodium carbonate for the rest of the tuba The sodium 
carbonate is cautiously heated first, then the sodium peroxide on each side of the 
substance, and finally the whole tube, the cooled contents of which are dissolved in 
water and treated as above. Q. £L M. 


Determination of Small Quantities of Arsenic by the Gutzeit Test* 
W. SL Allen and R. M. Palmer. (Eighth Ini Gong . Afp. Gfom^ 1912, voL 1* 
9-17.)— Under standard conditions the Guizeifc test gives results as accurate as 
those obtainable by the Marsh-Berzelius method, which requires much more of the 
analyst's time. The influence of small amounts of iron is recognised and met by the 
addition of from 0*05 to 0*1 grm. of iron as ferric salt in every test. The ferric salt 
is reduced by stannous chloride, and the presence of both iron and tin insures an 
even and adequate evolution of hydrogen, and longer stains are obtained in this way 
than when omitting the addition of iron. 

The apparatus used by the authors consists of a *60-c.e. bottle, the rubber 
stopper of which has a single hole. Through this hole passes the tapered end of a 
tube 7 cm. long and 1*2 cm. in diameter. This tube holds a strip of dry lead ao3i|ie> 
paper, and its rubber stopper carries a similar but shorter (4 cm.) tube* 
contains glass-wool .moistened with a solution of lead acetate. Through T 
stopper of this upper tube passes a tube 10 cm. long, 4 mm. in intem&l i 
and constricted in the middle to support in its upper half the 
chloride paper. This is made by dipping filter-paper in 0*5 per 
chloride solution, removing excess of solution by use of a robber rt 
rapidly on a doth in an oven at 100° G. The edges c£ jsh 

* U k-i IMf •» 1*3: U 
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and rejected, and the rest is cut into strips about 7 cm. long and as nearly as possible 
4 mm. wide. 

The reagents required are (1) zinc in pieces which pass a screen of three holes 
to the linear inch, but not one of six holes to the inch. This zinc is washed in 
hydrochloric acid (1 ; 1) and preserved under water. (2) Sulphuric acid (1 : 4), 
containing 100 grass, of sodium chloride in each litre, the reduction of iron proceed¬ 
ing more readily in presence of hydrochloric acid, (3) Stannous chloride solution, 
made by dissolving 80 grms. of the crystallised salt in 100 oc. of water and 5 c.e. of 
hydrochloric acid. (4) A solution of iron alum. 

The solution to be analysed, which must not contain more than traces of 
sulphide or sulphite, nor nitric add, chlorine, etc., has iron alum solution added to it 
in amount corresponding to about 0*05 to 0*1 grm. of ferric oxide. This is followed 
by 0*5 c.c. of stannous chloride solution, mid the mixture is boiled until the iron is 
all reduced to the ferrous state, when it is cooled and transferred to the Gutzeit 
apparatus, together with fifteen pieces of zinc and 10 e.e. of the sulphuric add 
mixture. After gently shaking its contents, the bottle is placed in a water-bath at 
a temperature within a few degrees of 75° C., and after thirty minutes the sensitised 
paper is withdrawn, dipped in melted paraffin, and compared with a series of 
standards ranging from 0*001 to 0*02 mgrm. Standards preserved in sealed tubes 
-over phosphoric anhydride, and kept in the dark, show no perceptible change in 
several months. >0. CL 

IStration of Arsenic Add. A. W. 0. Menzies and P. D. Potter* (MigMh 
Ini. Gong. App. Chem., 1912, voL 1, 867-371.)—When arsenic acid is titrated with 
sodium hydroxide, using phenolphthalein as indicator, a rather uncertain end point 
is reached when about two-thirds of the hydrogen has been replaced by sodium. 
Qm fee sharp end points, corresponding to the formation of disodium arsenate, may be 
oacuxed as follows. To the solution to be titrated 15 e.c. of a cold saturated solution 
of faaakm chloride is added, and the mixture is boiled to expel carbon dioxide. It is 
4heo titrated with f caustic alkali, with stirring after each addition, until the locally 
formed precipitate becomes slow in redissolving. The walls of the vessel are now, if 
necessary, scratched below the surface of the clear solution until the liquid oh 
stirring appears lustrous with fine crystals, after which the titration is completed. 
Under the above conditions the results are as accurate as the results of a volumetric 
■analysis can fee, but the scratching action of a stirring rod to induce the formation of 
■a precipitate of dibarium arsenate is necessary, or the proper end-point may be much 
overstepped. In fact, with solutions of known titer, it is possible to run in alkali 
until practically the whole of the arsenic exists as triarsenate before the solution 
assumes a pink tint. G. 0. J. 

Volatility #f Apsenious Chloride. J* I. D. Hinds* (Eighth Int . Gong. 
4f»p. Gkem., 1912, voL 1, 227-231.}—Experiments are described which show that the 
-^aaaiity of arsenioos chloride lost on boiling its hydrochloric acid solution is a 
te ae ftm cf the eoneentraMon of the arsenic and the acid, and that the rate of loss is 
. ffla o h fsmaHer than is supposed by some authors who issue warnings against boiling 
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arsemoas solutions even in qualitative work. For example, a solution of 
arsemoa8 chloride, J as regards acidity, may be concentrated to half-bulk without lose 
of more than one-thousandth part of the arsenic present. G. G. J. 

Detection of Traces of Arsenic and Antimony* D. R. Staddon. (Ckem. 

1912,106,199.)—From 0*5 to 2 grins, of the substance to be examined are dis- 
r solved in about 5 c.e. of water. Acids and acid salts are first neutralised An equal 
■ W8 *§ht of sodium hydrosulphite {** blanMt ”) is added to the solution and the liquid 
warmed. Rapid reduction to metallic arsenic or antimony, as the case may be, occurs, 
the precipitate varying from a light to dark brown colour according to the quantity 
of substance present. The precipitate of arsenic is dissolved by sodium hypochlorite, 
while that of antimony is insoluble and remains suspended. One part of sodium 
definite in 50,000 parts of water may readily be detected by this method. 

A. R. T. 


Gravimetric Estimation of Beryllium. B. Bleyer and K. Boshart. 
{Zeit&ch, anal. Chem., 1912, 51, 748-755.)—The precipitation of beryllium as 
hydroxide is test effected in the cold, using but a small excess of ammonia, and taking 
care to have ammonium chloride present. Large amounts of the latter introduce no 
error, but 1 grm. is usually more than sufficient. The precipitate is washed with a 
hot dilute solution of ammonium nitrate containing a few drops of «-mmrvnig. and any 
precipitate which adheres to the precipitating vessel is removed with a fragment of 
ash-free paper. The filter-paper and precipitate are transferred to a platinum crucible 
without previous drying, and when the paper is burnt the crucible is covered and 
heated in the blowpipe Same for ten minutes. The precipitation should take place in 
a vessel of porcelain, and not in a glass beaker. Platinum serves as well as, but no 
.better than, porcelain. Precipitation in hot solution, followed by boiling to ftlimma ta 
excess of ammonia, as Is often recommended, may lead to beryllium being under¬ 
estimated by as much as 20 per cent. Precipitation by means of ammonium sulphide 
{of. Crookes’ M Select Methods,” 1894, 150) instead of ammonia gives equally good 
s results, but only if the precipitation fee made in the cold and a considerable time 
allowed te elapse before filtration. Glassmann’s method (Ber., 1906, 39, 3368), 
depending on the use of a mixture of potassium iodide and iodate, gives accurate 
results, but occupies more time than the ammonia method. G. CL J. 


Sensitive Reaction of Free Bromine. G. Denigesu {Comp, rmd * 
166, 721-723).—An aqueous solution of roeanilioe bisulphite gives a purple or 
coloration and eventually a violet precipitate with free bromine The re$g 
prepared by adding 10 of sodium bisulphite solution (sp. gr. 1-29) te 1 
0*1 per cent w%mcm illation of fuehsin, followed, after about five npaui 
2D c.c. of hydrochloric acid (sp. gr. 1-18). The compound of rosaniline and 
is insoluble in water, • ether, tenaeae, and petroleum spirit; spadn^ ^ 
xoeamHm bisulphite srfotkm, feat very soluble in e4hyl s®a; .ifey{ d| 

aeeione, acetic acid, and carbon tetmchforida The soMaoas. g£ 

& dbaraetedstie spectrum with two abmrpfrinn tends, tnfo fff 
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in the orange part of the spectrum. The action of bromine in the bisulphite is 
inhibited by adding hydrogen peroxide. In applying the test, from one drop to 
several e.c. of the solution under examination are shaken with a mixture of 2 e.c. of the 
reagent, 2 e*o. of hydrogen peroxide solution, and 1 e.c. of chloroform, and in the 
presence of as little as as 0*01 mgrm. of bromine a violet tint will be produced. 
Atmospheric air is tested by being made to bubble through the mixture, or test- 
papers prepared by saturating filter-paper with the reagent and drying it in the air, 
may be used. Before use the paper is slightly moistened with water containing 
1 to 2 per cent, of hydrochloric acid. The test may be used in the presence of a 
large excess of chlorides or iodides, and may be made quantitative by colorimetric 
comparison with standard solutions of bromine. The presence of combined bromine 
may be detected, e.g*, in 2 c.c. of a solution of potassium bromide, corresponding to 
0013 mgrm. of bromine, by adding 0*5 e.c. of a 10 per cent, solution of potassium 
chromate and 05 e.c. of sulphuric add, shaking the mixture with a fragment of 
marble to cause a slow evolution of gas, and suspending a moistened and acidulated 
test-paper 2 to 3 cm. above the surface of the liquid. C. A. M. 

Estimation of Free Carbon Dioxide in Water by Titration with Alkalis 
In the Presence of Phenolphthalein. J. Tillmans and 0. Heublein* 
(Zeii&ck. Uniermch. Nahr. Genvssm^ 1912, 24, 429-449.)—The authors show by 
their experiments that free caribou dioxide in water can be titrated accurately by 
dilute alkali solutions, using phenolphthalein as indicator. The quantity of carbon 
dioxide present in the water should not exceed 100 mgrms. per litre, and the temporary 
hardness must not exceed 10 (German) degrees; otherwise the water must be 
dilated with neutralised distilled water previous to the titration. The quantity of 
pheas&lphih&lein added is also of importance, and it is recommended that 1 c.c. of 
a CH385 per cent, alcoholic solution of the indicator be used for every 200 c.c. of water. 
The Miration must be carried out in a closed flask (cf. Analyst, 1911,36, 362). 

W. P, S. 

Use of Higher Phenols in Testing for Free Lime in Portland Cement 
B. CL McFarland and H. F. Hadley. (Eighth Int. Gong . App. Ohm 1912, 
voL 5, 83-90.)—Experiments described in detail have shown that the salts formed 
by calcium with phenol and homologous compounds are only sparingly soluble in any 
of the ordinary solvents. The speed with which different phenols react with free 
lime shows great variations. For example, combination takes place immediately in 
the case of jnsresol, whilst £-naphthoI and phenol do not react so rapidly, and there 
is only a slight reaction with a-naphthol, o-ethyl phenol, earvacrol, 1-34 xylenol, 
o-eresoi, and p-nifcro-eresol. Of these phenols, only /2-naphthoI and p-cresol appeared 
to react to the same extent as phenol. A rough estimation of the free lime in 
cement (when small in qnantity) may be made by shaking 3 grms. of the sample 
for an hour with a mixture of 21 e.e. of absolute alcohol, 30 drops of jp-cresd, and 
0*5 c.c. of water, then filtering the liquid, washing the residue with water until 
colourless, evaporating the filtrate and washings, igniting the residue, and weighing 
it as calcium oxide. If much free lime is present, however, the results thus obtained 
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are too loW, and do not agree well in duplicate estimations. A mixture of 1 c.c. of 
p-cresol, 3 c.c. of absolute alcohol, and 4 drops of water, gives a reagent which reacts 
much more rapidly than White’s phenol reagent (Analyst, 1909, 34, 71) for the 
detection of free lime. For example, an abundance of pale red crystals easily 
observed without polarised light, was obtained in two to three minutes from cements 
containing 5 per cent, of free lime, and by means of this test it was proved that in 
old cements free lime may still be present, its particles having been protected by an 
Outside coating formed by the action of the air. For practical purposes this modifi¬ 
cation of the test is regarded as almost too delicate. G. A M. 

Estimation of Chlorous Acid (Chlorites). G. Lasegne. (Bull Soc . CMm., 
1912, U, 884-886.)—The process is based on the insolubility of lead chlorite in 
alcohol; this salt is slightly soluble in water, but practically insoluble in-80 per cent, 
alcohol. It slowly oxidises alcohol at the ordinary temperature, but this action is 
very slight within a period of one hour. The ehlorite is dissolved in water, an excess 
of lead nitrate solution is added, and the mixture is stirred. The mixture then 
receives the addition of six times its volume of 85 per cent, alcohol, and, after the 
lapse of one hour, the precipitate is collected on a weighed filter, dried over sulphuric 
arid under reduced pressure, and weighed. When the chlorite solution contains an 
excess of alkali, as is often the case when the ehlorite has been prepared by passing 
the gas into an alkali solution, magnesium nitrate is added before the estimation is 
carried out. The presence of small quantities of chlorides does not interfere with 
the estimation, and chlorites, chlorides, hypochlorides, and chlorates, may be 
estimated In a mixture containing the same In the following way; In an aliquot 
portion of the solution the chlorite is estimated as described. Another portion of the 
solution is treated with potassium iodide and hydrochloric arid, the iodine liberated 
bring a measure of the chlorite plus hypochlorite. In order to prevent the action of 
the chlorate on the iodide, the solution must be very dilute, and contain not more 
than 03 grm. of the salt per 500 ac. In a third portion of the solution the chloride, 
resulting from the reduction of chlorite and hypochlorite by a standardised alkali 
arsenite solution, together with the chloride originally present, is titrated with 
silver nitrate solution. After removing the silver chloride by filtration, the chlorate 
in the filtrate is reduced by means of sodium nitrite, and the resulting chloride rise 
titrated. The following results were obtained with a mixture of the four salts, the 
figures in parentheses showing the actual quantities present: Chlorine, as chloride, 
13*1 (12*5); as hypochlorite, 11*92 (12-5); as chlorate, 37*48 (37*5); as chlorite, 
37-34(37*5), W.R.^1; 

Quantitative Separation and Estimation of Copper by 
Hydroyylamine Hydrochloride. A* Bayer. (Zeitsch. mol 
729-735.)—To the solution of copper as sulphate, which may 
about 0*3 grm. copper in 50 c,©., there is added about 50 ewa o| 
of Rochelle salt, 25 c.e. of a 15 per cent, solution of sodium 
a 5 per cent, solution of hydroxykmine hydrochloride.; 
minute, and the cuprous oxide is filtered off in a tared 
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oxide and weighed. Neither antimony, zinc, bismuth, lead, iron, arsenic, nor tin 
interferes, and quantities of ammonia or of nitrates corresponding to 1 grin, of 
ammonium chloride or sodium nitrate do not influence the results, which are exact. 
Mercury, if present, is partly precipitated, but introduces no error if the cuprous 
■oxide is ignited to cupric oxide. Silver, gold, platinum, manganese, cobalt, and 
nickel should be absent. If the three latter metals, but not gold, platinum, or silver, 
he present, they are easily eliminated by precipitating the eopper first as sulphide in 
ocid solution. The precipitate of eopper and other sulphides, together with the, 
■filter-paper, is oxidised by nitric acid, and the solution taken down to fuming with 
■sulphuric acid, then diluted, and copper precipitated as described. G. 0. J. 

< Eleetro-analysis of Capper, Antimony, Bismuth, and Tin with Acidified 
Chloride Electrolytes, E. P. Sehoch and D. J. Brown. (Eighth Int. Cong j. 
App. Chern 1912, voL 21, 81-91.)—Copper, tin, antimony, and bismuth can be 
deposited quantitatively and fairly quickly from hydrochloric acid solutions, provided 
a reducing agent, such as hydroxylamine hydrochloride, is present. An alloy of 
-copper and tin may be analysed as follows : lie alloy is dissolved in aqua regia, and 
$he solution evaporated to expel free chlorine and oxides of nitrogen. Hydroxylamine 
hydrochloride (2 gnus.) and about 10 c.c. of concentrated hydrochloric acid are then 
added, and the solution is diluted to 200 c.e. and electrolysed, using the Sand-Fischer 
apparatus {Zm&mk* iUctrochem,, 1907,13, 469), and limiting the cathode potential 
to -0*4 volt (against a normal calomel electrode). The copper is deposited in 
from twenty to forty minutes, and the end-point is recognised by the fact that the 
current must be reduced to zero to prevent the cathode potential exceeding the 
tlimiting valua The beaker is lowered, and the cathode is washed, detached, dipped 
;in alcohol and ether, dried above a flame, and weighed. It is then replaced, 3 grms. 
■of hydroxylamine hydrochloride is added to the electrolyte, and the tin is deposited 
by means of a constant current of 1*5 amps., the end point, which is reached in 
twenty to forty minutes, being ascertained by means of hydrogen sulphide.. With 
more than 0*7 grm. tin present in 200 c.c., a lower current density is necessary to 
ensure good deposits. 

In the electrodeposition of antimony, the evolution of hydrogen and attendant 
.stibine must be avoided, the temperature must be above 50° C. or « explosive ” 
antimony may be deposited, and unnecessarily high temperatures must be avoided, 
as they increase the tendency of antimony solutions to hydrolyse. Good results are 
obtained at 50° to 75° C. with 20 to 25 c.c. of hydrochloric acid and 2 grms. 
hydrpxylamine hydrochloride in each 200 c.e. of electrolyte, and a cathode potential 
of — 0 4 volt (against a norma l calomel electrode); 0*5 grm. may be deposited in 
ten minutes with an error not exceeding 1 mgrm. 

To obtain a good deposit of bismuth it is necessary to limit the cathode potential 
to -0*25 volt until most of the metal has been deposited, and then to allow it to 
rise gradually to -0*6 volt during the last few minutes. At 55° to 75° C., with 
5 c.c. hydrochloric acid mid 2 grms. hydroxylamine hydrochloride present in 200 aq. 
of electrolyte, 0*5 grm. o! bismuth may be deposited in twelve minutes with an error 
jaofc exceeding 0-8 mgrm. G G. J 
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Influence of Lead on the Ferpocyanide Titration of Zine. V. Lenher 
and C. C. Meloehe. (Eighth InL Gong . App. Chem., 1912, vol 1, 279-284.)—Con- 
teary to the statements of several authors (p*g^ Seaman, J. Amer. Chem. Soc 1909, 
29, 207), lead does not interfere with the estimation of zinc by ferroeyanide as that 
operation is usually carried out—namely, in presence of hydrochloric acid and am¬ 
monium chlorida The concentration of the latter may be anything between 1 and 
20 grms. in 200 e.c., but concentrations as high as 20 per cent give rise to an indistinct 
end-point. Indistinct end-points also result from too low or too high concentration 
of add, but sharp end-points are obtained over a fairly wide range—namely, from 
1*5 to 6 per cent, free hydrochloric acid. Ten c.e. of concentrated hydrochloric acid and 
19 gnus, of ammonium chloride in 200 e.c. are convenient quantities to have present. 
The best indicator for general use is a 5 per cent, solution of uranium nitrate. A 
1 per cent solution of ammonium molybdate is more sensitive, but its application is. 
limited. G. C. J. 


Sapid Determination of Magnesia in Limestone by Means of the* 
Hydrogen Electrode. J. H. Hildebrand and H. S. Harmed. (.Eighth Ini . 
Chng. App. Ghem*, 1912, vol. 1,217-225.)—The method depends on the fact that, when 
caustic alkali is added to a neutral solution containing salts of calcium and magnesium, 
the concentration of hydroxyl ions increases very slowly until all the magnesium Is. 
precipitated as hydroxide, and then increases rapidly to the point at which calcium 
hydroxide begins to separate. The method therefore consists essentially of the titra¬ 
tion of tiie magnesium, making use of the above-described sharp rise in hydroxyl ion 
concentration to determine the end-point. In practice it is more convenient to 
measure the diminishing hydrion concentration which is a reciprocal function of the 
hydroxyl ion concentration. The necessary apparatus includes an easily constructed 
form of hydrogen electrode, a calomel electrode, a voltmeter reading from CK)1 to* 
1 volt, any fairly constant cell with E.M.F. not less than 1 volt, a sliding rheostat or 
bridge wire of fairly high resistance, and a galvanometer or Iipmann electrometer as 
zero indicator. The limestone is dissolved in hydrochloric acid, and the solution is 
freed from carbon dioxide and titrated with normal caustic alkali (free from carbonate) 
In a beaker into which dip the hydrogen electrode and the syphon Iran the calomel 
electrode. By the use of methyl-orange, the neutralisation of the free add may be- 
quickly effected. From this point onwards electrometric readings are taken and the 
observed E.M.F. in centi-volts plotted as ordinates against the burette readings as- 


abeeissse. With a small addition of a&aJi beyond that necessary to 

r of methyl-orange, the E.M.E. rises rapidly, and a further small addition 
> curve to take a nearly horizontal direction. Larger additions of alkali 1 
be made between each reading until the curve assumes a steeper 
readings are taken at every 0*2 e.c. When the gradient of the 
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New Volumetric Method for the Estimation of Nitrites, and for the 
Separation of Nitrous Acid from Nitric Acid. W. M. Fischer and N. Stein- 
bach. ( Zeitsch . anarg . Chem. y 1912, 78, 184-140.)—The method depends on the 
readiness with which nitrous acid is converted into its methyl ester (b.-pt. -12° 0.). 
It is sufficient to add a nitrite solution drop by drop to a mixture of dilute sulphuric 
acid, methyl alcohol, and water, through which a current of air is bubbled, in order 
to convert the whole of the nitrite into the ester and remove the latter as it is formed. 
If a known quantity of sulphuric or hydrochloric acid is present in the mixture, the 
difference between this and the amount remaining at the end of the experiment is a 
measure of the nitrous add. 

None of the nitrite is oxidised to nitrate during the reaction, and the mixture 
does not yield a reaction for nitrate at the end of the operation, unless nitrates were 
present originally in the nitrite solution. The estimation is carried out most con¬ 
veniently by placing the nitrite solution and 45 c.c, of methyl alcohol in a 300 c.c. flask. 
The flask is closed with a rubber stepper, through which pass the stem of a tapped 
fennel, an inlet tube reaching to the bottom of the flask, and a delivery tube, the 
latter being attached to an exhaust pump. A measured excess of yjy hydrochloric or 
sulphuric add and 1 c.e. of methyl alcohol are placed In the funnel, and allowed to 
drop into the flask, while air is drawn through the apparatus. When all the acid 
has been introduced, the current of air is passed through the flask for a further five 
minutes, and the excess of add is then titrated with sodium hydroxide solution 
(free from carbonate), using phenolphthalem as indicator. If, instead of a nitrite 
solution, a mixture of nitrite and nitrate is under examination, the nitrate may be 
estimated subsequently by adding to the neutralised contents of the flask 3 grms. of 
Devarda’s alloy and 20 grms. of potassium hydroxide, and estimating the ammonia 
formed in the usual way. The method may also be employed for estimating nitrites 
and carbonates together, as the latter will neutralise an equivalent quantity of the 
acid in the flask; a separate estimation of the nitrous acid, for instance, by titration 
with permanganate, will allow the amount of carbonate to be calculated. Results of 
analyses are given, which show that the method is accurate. W. P. S. ’ 

^termination of Oxygren la Iron and Steel by Reduction in an Electric 
Vacuum Furnace. W. IL Walker and W. A. Patrick. (J Eighth Int . Cong. 
App. Ghem., 1912, voL 21, 189-148.)—Ledeburis method for the determination of 
oxygen in iron and steel gives low results because hydrogen at a red heat fails to 
seduce alumina and silica, and the reduction of oxides of manganese is far from 
-complete. The method now described depends on the reduction of all the oxides 
to carbides by hea ting them with excess of carbon to a high temperature in an 
electric furnace, the oxygen being given off quantitatively as carbon monoxide. 
The furnace illustrated in the paper is a vacuum furnace of the Arsem type (made 
by the General Electric Company), and requires 14 kw. (200 amperes at 70 volts) 
to operate it The charge of metal taken for the test is 20 to 25 grms., and is 
contained m a graphite crucible and covered with about 5 grms. of powdered 
graphite. The furnace is exhausted to 001 mm. by means of a rotary oiLpump 
wodkisg m series with a Geryk pimp, the temperature being raised to 500° to 600° C. 
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towards the end of the operation. The furnace is allowed to cool, and nitrogen 
dried by means of sulphuric acid and phosphoric anhydride, is admitted, until the 
gas pressure is about half an atmosphere. The nitrogen is then exhausted by the 
pump, heating to 500° to 600° C., when the pressure is reduced to 001 mm. The 
charge is now fused, an operation which requires three or four minutes. A mica 
window enables the operator to watch the fusion and switch off the current if, as is 
often the case, there is a tendency to violent ebullition at the moment of complete 
fusion. After allowing the charge to cool slightly, the circuit is completed once 
more, and heating continued for twenty minutes. A portion of the gaseous contents 
of the furnace is now transferred to a glass container by means of a Topler pump, 
and is dried and passed over iodine pentoxide, heated to 180° C., the liberated iodine 
being retained by a solution of potassium iodide and titrated with thiosulphate. 33m 
fraction of the gaseous contents of the furnace taken for the final test is determined 
by the readings of a differential gauge attached to the furnace. When operating as 
described, the blank to be subtracted from the oxygen found lies between 0*012 and 
0*018 grm. This is mainly due to traces of oxygen, whieh obstinately resist removal 
during the preliminary exhaustioa One steel examined showed 0*10 per cent, 
oxygen by the new method and nil by Ledebur’s; another 0*28 by the new method 
and 0*069 by Ledebur’s. G. C. J. 


Determination of Ozone by Means of Cadmium Potassium Iodide. 
C. Baskepville and W* J. Crozier. (/. Amer. Ghent. Soc.> 1912, 34,1332-1337.>— 
Sdhonbein’s method for the estimation of ozone by determining the iodine liberated 
from metallic iodides is quite generally employed, although open to objections; and 
the fact that when add potassium iodide solution is used the reaction is quite 
unreliable is well known. The authors have confirmed and amplified the work of 
Baskerville and Hamor, and found that pure cadmium potassium iodide (GdKI^H^O) 
is much more stable than potassium iodide, and is a satisfactory reagent for the 
estimation of ozone where neutral solutions of potassium iodide cannot be 
employed. , 

The cadmium potassium iodide of ihe above composition must be pure, free 
fromcadmium iodide, potassium Iodide, and excess of water. Such a reagent was 
found to be as delicate as potassium iodide solution of the same strength for 
hydrogen peroxide and ozone. In the estimations the air to be ozonised was passed 
from a gasometer through the ozociser and a bulb (Meyer's) apparatus for holding 
the solution of the reagent, this apparatus being connected by a ground-glass join!. 
Similar results were obtained with neutral and acid solutions of ^ strength of 


the cadmium reagent and neutral potassium iodide, while the results with add 
potassium iodide were M%her. Satisfactory results were obtained by absorb!^ Ifee. 
ozone in turpentine ^ofl, Hbeeatmg the iodine by agitating the oil with 
solution, and ritratangAho iodine with ^ sodium thiosulphate 
with alkaline iodide solutions were unsatisfactory. Cadmium : Wfifie; 

solution, acidified with hydrochloric add, is more reliable than kmMp m 

neutral solution, but its employment is only necessary 
tnxpso&mdL 
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Potash Analysts (Potassium-Sodium Cohaltinitrite Method). E. A. 
Mitseheriieh and H. Fisehep. (Landw. Vers.-Stat., 1912, 78, 75-86; through Ghem. 
ZmiraXbL, 1912, II., 1312.)—The authors have made further investigations on the com¬ 
position of the precipitate of potassium sodium eobaltinitrite, and on the potassium 
facto deduced therefrom (see also Landw . Vers.-Stat, 1810, 76, 139). The composi¬ 
tion of the precipitate changes with the concentration of the reagent. With increasing 
proportions of the reagent (0*3 grm. of cobalt chloride + 0*5 gnu. of sodium nitrite) 
the quantity of sodium entering the molecule of the product increases at the expense 
of the potassium. The composition of the salt approaches a limiting value asymp¬ 
totically after a certain excess of reagent has been added. If this excess amounts to 
thirty or more times as much sodium as potassium, the variations in composition 
of the precipitate fall within the limits of error of the.estimation. The method, 
therefore, gives satisfactory results provided a large excess of precipitating reagent 
be taken; if more than 30 parts of sodium to 1 of potassium be used, it is immaterial 
how great the excess may be. The reduction factor , to be used for calculating from 
potassium permanganate to potash {£*0} is 0*000161, not 0*000157 as previously 
given (loo. eit,). 

The authors have also shown that their method is applicable for the estimation 
of potash in fertilisers. With quantities of potash from 0*002 grm. of E^G upwards, 
the probable error is, on the average, less than ± 1 per cent, of the quantity 
to be estimated. J. F. B. 

Estimation of Potassium in Potassium Silieate. E. Wilke-Dorfurt 
(Zdtsch. anal Ghem 1912, 51, 755-760.)—For the estimation of potassium in 
“phonolith,” a low grade potash manure in which the potash exists as silicate, 
lerweij (Zdtsch. anal. Ghem., 1909, 48, 760) recommended fusion with calcium 
carbonate and ammonium chloride as in the ordinary Lawrence Smith method for 
the estimation of alkalis in silicates, followed by the direct precipitation of the 
potassium in the aqueous extract from the fusion, without previous separation of 
lima The convenience of the Lawrence Smith method, which gives the alkalis as 
ehloridea, is admitted, as well as its accuracy, but analytical numbers are now 
brought forward to show that it is necessary to remove from the solution the very 
large amounts of calcium chloride which result from the reaction in the crucible, 
before proceeding to precipitate potassium as platiniehloride. If calcium salts are not 
removed 9 per cent. of potash may be reported when only 7 per cent, is present. 
Such differences have occurred between the results of different German chemists 
reporting on one and the same sample of “phonolith.” Fresenius and Brinton 
showed (Analyst, 1911, 36, 178) that potassium could be estimated with fair 
accuracy as platiniehloride in presence of am equal weight of calcium, but in the 
solution resulting from the fusion of phonolith with calcium carbonate and ammonium 
chloride the ratio of calcium to potassium is much greater than 1:1. G. 0. J. 

Meehanieal Analysis of Arid Soils. W. Beam. (Gavro Sci J., 1912,5, im~ 
119 ,* through Bull of the Bureau of Agric. Intell and of Plant JHseases, 1912,3,17214 
—Soils of tropical and arid regions differ from those of other districts in then: 
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ealmnn carbonate content, and especially in the amount of calcium sulphate in the 
subsoil and in the low humus content which in semi-arid regions may reach less than 
05 per cent. Clay soils—those which contain about 50 per cent, of clay—yield 
only about half the day in the form of a suspension when shaken in a rotating 
machine (100 motions per minute), unless a 2 per cent, solution of sodium carbonate is 
employed in place of water. A threefold division is recommended for grading soils of 
this type: (a) particles of more than 2 mm.; (5) particles lying between 2 mm, and 
0002 to be separated into particles of 0*2-2 mm., 0*02-0*2 mm., and 0002-0*02 mm.; 
{c) particles of less than 0002 mm., the clay. The following procedure is adopted: 
100 grms. of air-dried soil are passed through a sieve with 2 mm, round ‘holes. The 
fine soil is afterwards separated by a 1 m m. sieve and the sandy residue then 
washed. The fine portion is dried at 110° C., 5 grms. are weighed out, treated with 
a 2 per cent, solution of sodium carbonate, mixed by means of a cut-down camel-hair 
brush and transferred to a cylinder, the volume being made up to 10 cm. Thewhde 
is allowed to stand for eight to twelve hours, and the supernatant liquor is decanted 
•off at intervals of eight hours, being replaced by 0*5 grm. sodium carbonate, and more 
water. After three decantations the residuum is again mixed up by means of the 
brush, and after the removal of the clay, is washed with distilled water in a 200 e.c. 
“vessel, and again left to settle for eight hours. The residue is then dried and weighed, 
ihe amount of clay being determined from the difference in weight, the soluble salts 
-and humus being deducted if necessary. EL F. E. EL 


Modification of the Method of Mechanical Soil Analysis. & C. Fletcher 
and H. Bryan. (U.S. Dqp. Agric . Bureau of Soils BuU^191% Na 18; through BuU. 
<yf ike Bureau of Agric. InteU . and Plant Diseases , 1912,3,1720.)—Two thousand sells 
yeaaiy are analysed and added to the collection of 20,000 samples In the Bureau, 
most of which have been submitted to mechanical analysis. The following are the 
limits of mechanical grades: line gravel, 2-1 mm,; coarse sand, 1-0*5 mm.: medium 
sand, 0*5-0*25 mm.; fine sand, 0*25-0*1 mm.; very fine sand, 0*1-0*05 mm .; s£lt» 
*0*05-0*005 mm.; day, 0005-0*0009 mm. The modified method is as follows: Hie 
field samples are passed through a 2 mm. sieve, and the fine earth is then dried in 
aluminium dishes fear two hours in an electric oven, coded in a desiccator, and 5 grm. 
samples weighed out into 8-ounoe bottles. To each bottle is added 2 ounces if 
water and a few e.c. of ammonia. All are then shaken in a shaking machine for at 
least seven hours. Each sample is then brought into suspension by the me of 


& compressed water-jet, and the sands allowed to settle, the time required being con¬ 
trolled by microscopic examination. The Squid portion is decanted into a tuhOflf^' 
-eentrifuged nntal so apt particles remain in suspension. The day suspension >is 
poured' into a pore^^n vessel and iim treatment repeated. Thus, finally, hhem^sme 
left ha Mae bo&fes,ffoe alt m ifee centrifuge, arid the day in the porcelain 
•eaadsare ^ dried, and their total 1 


mMs are shea transferred to ffeftBmm dishes, dried, and 
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an accuracy of 1 per cent. Detailed descriptions and drawings of all the apparatus are 
given. H. F. E. H. 


Action of Boiling’ Sulphuric Acid on Platinum, Le B. W. MeCay. (Eighth 
Int . Cong. App. Chem^ 1912, vol. 1, 351-859.) —Boiling sulphuric acid dissolves- 
platinum in considerable amounts* It is shown that the oxygen of the air is not 
concerned in th is action. In prolonged evaporations of sulphuric acid solutions in 
platinum basins, the action of the acid on the platinum is almost entirely prevented 
by the presence of a globule of sulphur, and it is suggested that any possible loss of 
platinum in the parting of silver-platinum alloys with boiling concentrated sulphuric 
acid could be avoided by a similar expedient. G. G. J. 

Note by Abstractor. —That platinum is lost in the ordinary platinum assay has- 
been shown by Steinmann (Analyst, 1911, 36, 605). 

New Colorimetric Method for Titanium. V. Lenher and W. 6. Crawford. 

(Eighth Int . Cong. App. Chem 1912, vol. 1, 285-293).—For the estimation of very 
small quantities of titanium, a method depending on the use of a solution of thymol 
in sulphuric acid is preferable to the hydrogen peroxide method. The depth of 
colour produced, which Is strictly proportional to the amount of titanium present* 
is twenty-five times as intense as the colour produced by hydrogen peroxide* The 
substance to be tested is fused with potassium bisulphate, and the fusion is taken up 
in concentrated sulphuric acid, cooled, and treated with the reagent. This is prepared 
by dissolving thymol in a little acetic acid and diluting to a convenient strength with 
concentrated sulphuric add. The use of the acetic acid avoids the development of 
the yellow colour which is produced when thymol is dissolved directly in sulphuric, 
add. The reagent should not be exposed to direct sunlight. The ratio of thymol 
to titanium may vary within wide limits, but it is found best to have it not less 
than 100:1. If it is necessary to dilute the test solution or standard, concentrated 
sulphuric add should be used for the purpose, as the colour fades appreciably when 
the concentration of sulphuric add falls below 80 per cent. Fluorides bleach the 
colour. G. C. J. 

Volumetric Determination of Titanium. P. W. Shimer and E. B. Shinier- 
(Eighth InL Cong . App. Chem., 1912, voL 1,445-451.)—[Reduction of titanic to titanous 
oxide by means of ordinary zinc is very slow. By the use of a redactor described 
in this pap®:, the reduction may be accomplished in fifteen minutes. The redactor 
consists of a tube 3 feet long and | inch internal diameter, drawn out at its lower end* 
which is plugged with glass-wooL Above the glass-wool the tube is packed with amal¬ 
gamated due of a size that passes through a 10-mesh sieve and over 20-mesh. The 
drawn-out end of the reductor passes through one hole of the double-bored rubber 
stopper of a flask, and reaches half-way to the bottom of the flask. To the upper 
end of the redactor a 4-inch funnel is attached. Before commencing a reduction, the 
Sack is filled with carbon dioxide and connected to the redactor, through which a* 
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MtHe hot dilute sulphuric acid has been passed to warm the zinc. The solution to 
be reduced is now placed in the funnel and drawn through the redactor slowly by 
applying moderate suction to the tube which pierces the second hole in the rubber 
stopper of the flask. The rate of flow should be such that the solution drops from 
the redactor and does not form a continuous stream. The redactor is washed by 
sucking through it hot water acidulated with sulphuric add, and the flask is finally 
disconnected; any air contained in it is expelled by passing carbon dioxide through 
‘ it, and the solution is titrated with ferric solution, using thiocyanate as indicator. 

In presence of a large amount of iron, as in a solution of a steel, it is necessary 
to put the solution twice through the reduetor. In pig-iron, the whole of the 
titanium is found in the residue insoluble in hydrochloric acid. Vanadium, which 
interferes with the titration of titanium, is most conveniently separated from the 
latter by fusion with sodium carbonate and sulphur. The aqueous extract of the 
melt contains all the vanadium, but no titanium. The undissolved residue is then 
got into solution by appropriate means, and the titanium determined as described. 

G. C. J. 

Fusion of Certain Bare Earths with Al kali Carbonates. Separation of 
Tungsten from Iron, Beryllium, and Aluminium. H. Wonder and A. 
Sehapiro. {Ann, Chim. anal , 1912, 17, 323-327.)—Fusion of oxides of cerium 
and lanthanum with sodium or potassium carbonates left insoluble residues in close 
agreement with theory, provided that solid alkali carbonate was added at the time of 
boiling the mass with water. In the case of thorium oxide, however, the results 
were somewhat too low, whilst with didymium and erbium oxides a large proportion 
remained in solution. For example, on fusing 01940 grm. of didymium oxide for an 
hour with 4 grms. of sodium carbonate, boiling the mass for twenty minutes with 
200 c.e. of water, to which 1 grm. of sodium carbonate had been added, and filtering 
the hot liquid, the insoluble residue weighed 0*1629 grm., whilst a crystalline deposit 
(0028 grm.) separated as the filtrate cooled (loss=14*66 per cent.). The insoluble 
residue when fused again and treated as before yielded 01376 grm. of insoluble 
residue and 0*0251 grm. of deposit in the filtrate (loss = 15*4 per eent.); whilst after 
a third fusion the loss was 11 per cent. In corresponding tests with potassium car¬ 
bonate the respective losses of didymium oxide after the three fusions were 8*12,10, 
and 11*97 per cent. Erbium oxide fused for an hour with sodium carbonate, and the 
mass boiled with water and alkali carbonate, showed a loss of 5*4 per cent.; whilst 
the losses after two successive fusions with potassium carbonate were 36 a 
eent respectively. 

Separation oj Ttmgsten .—Chi fusing tungstic oxide for fifteen minute 
six times its weight of sodium carbonate or potassium carbonate, 
completely soluble m water. For the separation of a mixture of 
oxides the mixture (about 05 |pxn.) was fused ior an 
sodium carbonate, the mas$ taken up with water, 
minutes after the addition of 1 grm. of solid 
iron was fused again in the add, and was 
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precipitated with ammonia. The tungsten in solution was precipitated bymerearone 
nitrate dissolved in very dilute nitric acid and neutralised by ammonia. 

Taken. 

Gim. 

... 0-3983 

fa", add* - M106 fiSmltok. 

Good results were also obtained in a single fusion continued for two hours. 
Tungsten and beryllium oxide were separated in exactly the same manner and with 
similar good results. In the case of aluminium oxide the mixture, after fusion with 
sodium carbonate, was treated with ammonium nitrate in excess to separate the two 
oxides. C. A. M. 

APPARATUS, ETC. 

New Calorimeter Bomb, with Special Advantages as to Material of 
Contraction and Method of Operation. S. W. Parr. {Eighth Int Gong. 
Jtpp. Ohem., 1912, voL 1, 389-398 .)—The bomb is constructed from an alloy of 
nickel, copper, tungsten, and chromium, the composition and general properties 
of which, am described in a paper communicated to another section {see. 2). The 
melting-point of the alloy is so high (1300° C.), and the shrinkage at the point of 
eohdihcaticm so great, that sound eastings are obtained with difficulty, but when 
ribtained, they form an excellent substitute for platinum. Another author (Jesse, 
weL L, 233-236} has shown that, in determining the heat of combustion of a sample 
*3| aoai, not more than 0*2 cagrm. of copper and 0*8 mgrm. of nickel are dissolved by 
Ihe combined nitric and sulphuric adds present in the products of combustion of 
coal. The heat of formaMon of the equivalent quantities of copper and nickel nitrate 
introduce an error of less than 002 per cent, into a calorimetric determination. 
Wm eMm improvement described consists in the use of a robber gasket in place of 
ih^ugwallead gasket, and the replacement of the ordinary steel needle valve by a 
seated valve bearing a rubber gasket. The portion of the gasket which comes in 
;.icontact with the gases in the bomb is a ring about 0*001 inch in width, and to reach 
% 4feis the hot gases have to pern through a very narrow space, with massive metallic 
ffi xjjfag surfaces on each ride. There is only indirect proof that the use of rubber 
g a ri r ete is without effect on the accuracy of the results obtained by means of the 
bomb la two series of experiments with sugar and benzoic acid, the greatest 
deviation from the mean was 7 parts in 10,000; and the ratio of the heat of com¬ 
bustion of benzoic arid to that of sugar was found to be 1*6014, against 1*6003 found 
by Keeker and Wrede, and 1*6016 the value found by the Bureau of Standards. 

G. O. J. 


FoancL 

Orm. 

0*2950 

0*0023 

0-1132 

0*1102 


' EleetfieaDy-Seated Mierofieope Slide. F. 6. Cottrell. (J. Aim. Ohem. Sm* 
HW& 34^ 3338-1832.)—The apggailBS has been foand useful for the steely of liquid 
.'?nc. fer any obaervaiioBs under the microscope whet® an adjustmeBi 6f 
The slides am made by cutting, crosswise, 
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&mb very thin {06 to 08 mm.) 1 x3 inch microscope slides, the cat edges being 
robbed smooth on fine emery cloth or carborundum powder. Both ends of these 
little slides are then coated with gold or platinum, and the centre part is specially 
eaaied with a very thin transparent film of platinum, the platinised ends serving as ■ 
te rmina ls for the centre of the slide, and the film on the central portion acting as the 
electrical resistance for heating the slide. 

The ends of the slide are painted for about \ inch with gold porcelain paint,. 
or dipped in a collodion solution to which a small quantity of gold or platinum 
chloride has been added, and the adhering film dried in the air. The organic 
matter is next gradually burned off by means of a Bunsen flame, a brilliant matal!?* 
aorfaee being left, which may be thickened if necessary by repeating the process. 
To obtain the far thinner film required for the centre of the slide, a stout test-tube, 
(%-X CMrying a rubber stopper, is fitted with a tube, B, for connecting to the 
vacanm pump, an aluminium wire anode, G, and a glass tube, D, through which 
is sealed a stoat p l atinum wire, E, carrying a welded stiff platinum plate, F~ 



One-fifth natural size.. 


(sateode), Electrical connection to the last-named is made by r unning mercury - 
down the glass tube to Q. The negative wire from the induction coil may be placed 
in this memory. A mica plate, H, is slipped over the cathode tabs to screen the 

end from deposit and enable the process to be observed as the platinising of the slide 

I proceeds. When the slide has been placed in position, the joints are seated with 
melted beeswax c on t aining 10 to 20 per cent, gutta-percha. The vessel is 
to 0-01 mm. of mercury, and this point is indicated by the green flnoreseenee of the 
gbas when the currant is applied. Ab soon as a sSgfct but perceptible dar kening 
qf the central portion of tee glass slide is ohseafted, it is withdrawn. An ordinary 
gfeae slide (3 inefaasx 1 inch), fitted with binding poets and metal springs, forms a 
eterwmhmt holder for these platinised slides. Tim rheostat used with these slides 
exmaskB of a glass cylinder {1 inch x 4 inches high) on a substantial foot Through a 
cork stopper pass two glaeostemmed platinum electrodes similar to the cathode in. 
the figure, except teat tee platinum sheet may be omitted. One of tee 


a bated reach to tee bottom of Urn cylinder, tee other gliding easil y 
cock to allow adjustment of the distance between teem. The cylinder 
distilled water, appfifid with 1 drop of dilate sulphuric acid. For : 
o*dy slightly teofva roam-temperature, only very faint acidity may be 
obooi'ving electrolytes,,a thin cover-glass may he placed over the plate 
hat in ether cases tee material is in actual contact with tee tedm 53$ 
is easOy oooteoUed, 3?5rofe«hly,tee fenqaerafe ira could be aeeerte^ • • ; 
tee eurroat flowing throo# the platinum with.a. : ^■ 

drop te .joteftl across -.teefilm by tee eompm^#m fm* 


is SBadpffip 
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estimating the resistance of the film, which, in the case of pure platinum,' should be 
directly proportional to the absolute temperature. B. T. 

Sodium Flame Lamps for Polarisation, E. Beckmann. (Ber., 1912, 45, 
3528-2529.) —The objections to the ordinary form of polarisation lamp, in which 
solid sodium chloride is volatilised in a Bunsen flame, have led the author to design 

lamps in which the sodium 

D coloration is obtained by the 

minute globules of liquid pro¬ 
jected from the surface of a 
solution of sodium hydroxide or 
carbonate which is undergoing 
electrolysis. Such a lamp is illus¬ 
trated in the figure. The body 
of the burner is constructed of 
porcelain or quartz-glass, and 
the gas is introduced through a 

_ r-Ck removable side-tube having a 

C i small hole, r, which serves as a 

* I jet. By turning the jet mom or 

less from the vertical direction 
^——t-t- ; 9 } the amount of air sucked in at 

^ " pZ rp the bottom may be regulated. 

p Jj The electrolyte contained in the 

Q -^. SyvJ vessel situated below the burner 

rp SXXJpS consists of a 2 to 4 per cent. 

^-V jr solution of sodium hydroxide or 

——SPr k ..~ carbonate, and plate electrodes 

t II of nickel are employed. Two 

■ accumulators in series or three 

f Ufe dry cells provide the current, 

If „ mlj r\ and the evolution of gas must 

T 7 be so controlled that the liquid 
■ V "^appears merely milky, without 

I the formation of large bubbles. 

. . . I If the electrolyte vessel be 

P f W brought sufficiently close to the 

M bottom of the burner-tube, the 

j whole of the gas evolved is drawn 

nL - t-— in, and the intensity of the light 

is equal to that of the ordinary 
salt burner. The intensity of the flame may be increased by fitting a porcelain or 
ironj&hell around the top of the burner, as shown at % forming an annular orifice at 
the top, and closed at the bottom. A stream of oxygen, not under any appreciable 
pressure, is conducted through this annular shell. Another form of burner is also 
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described,-in which the electrolytic bath surrounds the top of the burner, and only 
the outer zone of the flame is coloured by the sodium solution. When a flame of 
unusual intensity is required, a burner suitably modified to bum hydrogen instead of 
<ooai-gas is employed. J. E. B. 

^termination of Molecular Weights of Volatile Liquids. C. W. Porter. 
{J. Amer . Ghem. Soc. s 1912, 34, 1290-1293.)—In the Victor Meyer, Gay-Lussac, and 
Hofmann methods for determining molecular weights, a weighed quantity of the 
substance is volatilised at a fixed temperature and pressure, and the volume of the 
vapour is determined by measurement. In other methods the volume and temperature 
are fixed, and the pressure is determined, or the weight of a known volume of the 
vapour is estimated, as in Dumas’ method. The remaining possibility—namely, the 
estimation of the molecular weight of a substance by noting the temperature when the 
volume, pressure, and weight are known and fixed—has been utilised'by the author 
as the basis of his method. A glass bulb of about 300 c,c. capacity is immersed in a 
glycerol and water-bath contained in a glass jar tubulated near the bottom. A tube 
of small bore is sealed on each end of the bulb, and one of these passes through a 
stopper in the tubulure of the jar, and is connected by rubber tubing to a mercury 
reservoir. The tube at the upper end of the bulb is connected by rubber tubing with 
a short capillary tube, and this latter is sealed by a solid glass plug and rubber 
-connection. The glycerol bath is electrically heated by means of coils of “ nichrome * 
wire. The volume of the bulb from the plug at the top to a mark on the tube at the 
lower end is accurately determined. Mercury is poured into the reservoir until the 
level in the tube is at the mark just mentioned, when the bulb is completely filled 
with mercury by pressure applied at the top of the mercury reservoir with an air- 
pump. Before the mercury reaches the top of the tube, a small sealed glass bulb 
containing a weighed quantity of the liquid to be examined is dropped on to the 
mercury, so that the long capillary end of the bulb will be directed upwards. The 
papillary tube fitting on to the top tube of the large glass bulb is then placed in 
position, held by heavy rubber tube, and wired on. Pressure is then applied till 
mercury appears at the top of the capillary tube, when the solid glass plug is 
inserted and the rubber connection wired on. The mercury will have forced the end 
of the bulb holding the test-liquid into the capillary bore of the attached tube, and, 
by bending this slightly at the connection, the end of the small bulb may be broken 
off, when the vapour from the liquid will be free to escape. The bath is next heated 
•and vigorously stirred. When the mercury has been forced down to the mark on the 
lower tube, the vapour in the large bulb is at atmospheric pressure, and a thermometer 
in the bath -registers the temperature. To obtain exact measurements, tf 
is continued till the level in the tube is a little lower than the mark * 
apparatus is aflewed^fe cool blowly and the temperature read off 
is exactly at this mark; When the rising and falling column reaches 
iempemiare constat $& &££* d, the reading is record* 
must be corrected for the temperature attained, and 
-tension by deduction hem the barometric pressure 1 
favourably with those yielded by the older methods. . 
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Modified Soxhlet Extraction Apparatus with Distillation Arrangement. 
F. Friedrichs. (Zeitsch. angew. Ohem. 9 1912, 25, 2208.)—The condenser is arranged 
eccentrically above the extraction vessel, and can be shut off from it by rotation of 
the hollow ground-in stopper which closes the extraction vessel. This stopper is 
constricted underneath, so that it delivers the liquid in the axis of the cartridge. 
When extraction is complete, the stopper is rotated, and the flow of liquid from the 
condenser diverted, through a stopcock opened for this purpose, to a side flask. The 
extract is thus obtained freed from solvent. The whole apparatus may be fixed, as 
it is not necessary to detach the condenser in order to introduce or remove the 
substance. O. E. M* 

rtt jjh jJKl 
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Report to the Local Government Board on the Nature of the Colouring* 
Matter of Flour and its Relation to Processes of Natural and Artificial 
Bleaching. G. W. Momer-Williams. (Food Beports, No. 19,1912.)—The present 
work is a continuation of that described by Hamill and the author in a previous 
report on the bleaching of flour (Analyst, 1911, 36, 254). The colouring matter of 
flour is either earrotene (G 4a H 56 ) or a substance, or mixture of substances, so closely 
allied to it that the absorption spectra are practically identical. The colour of 
earrotene can be discharged either by atmospheric oxygen or by nitrogen peroxide, 
but these two processes are distinct, and result in the formation of different sub¬ 
stances. Pure earrotene, on exposure to air, is bleached by absorption of oxygen, 
no oxides of nitrogen being absorbed from the air. It is only reasonable to suppose 
that the natural ageing of flour is a similar process, and that in the bleaching of flour 
by nitrogen peroxide certain substances are produced which are dissimilar to those 
formed during the natural ageing of flour. Although these substances are present in 
exceedingly minute amounts, it would appear that artificially bleached flour is not 
quite the same as flour that has been naturally aged. 

The amount of nitrite-reacting substance present in flour tends to increase on 
storage, although not to any great extent. Even in unbleached flours which had 
been exposed to the impure air of Widnes, highly contaminated with acid fumes, 
the maximum amount found was 1*4 parts as sodium nitrite per million. Whether 
the slight increase in nitrite-reacting substance is due wholly to absorption of oxides 
of nitrogen or nitrites from the air, or to changes occurring in the flour itself, is not 
clear. It is noteworthy that unbleached flours showed on the average an increase of 
nitrite from (H to 1*2 parts sodium nitrite per million, while the bleached samples, 
which already contained 1*6 parts per million, showed no increase at all except in one 
instance. The results given by the Griess-Hosvay test must therefore be interpreted 
with caution, and from the experiments recorded it appears extremely improbable 
that unbleached flour stored under ordinary conditions will show more than 
1*5 to 2*0 parts per million of sodium nitrite by this test. The report concludes with 
photographic reproductions of the absorption spectra of the petroleum ether extracts 
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of a bleached and unbleached flour, and of a solution of carrotene in the same solvent. 
Short addenda are attached—(1) on the effect of prolonged storage upon the nitrite 
content of highly bleached flour, and (2) on the effect of excessive bleaching upon 
the baking qualities of flour. H. F. E. H. 

Metropolitan Water Board. Sixth Annual Report. A. C. Houston.— 
This Report contains the results of the chemical and bacteriological examination of 
the London waters for the twelve months ended March 31,1912. A considerable 
amount of the water abstracted from the Rivers Thames and Lea is now stored 
before filtration, and numerous results are given, of which the following may be 
cited, illustrating the effect of storage, and also the effect of the subsequent sand 
filtration of the stored water. 


Parte per 100,000. 

Thames, before 
Storage. 

Thames, after 
Storage. 

Thames, after 
Filtration. 

Ammoniacal nitrogen . 


0-0073 

0-0024 

0-0002 

Albuminoid „ 

«i« . 

0-0155 

0-0109 

0-0059 

Oxidised „ . 


0-26 

0-25 

0-25 

Chlorine. 


1-76 

1-71 

1-70 

Oxygen absorption, three hours at 

80° F. 

0-2062 

0-1458 

0-0892 

Turbidity. 

... 

3-33 

0-81 

Nil 

Colour, mm. brown in 2-foot tube 

_ 

69 

39 

19 

Total hardness .. 


21-67 

21-33 

21-00 

Permanent hardness . 


5-62 ! 

5-40 

6-09 

Bacteria per c.e.: gelatine 

... 

9,155 ! 

1,079 

109 

»> w agar.. 

... 

356 I 

47 

1-7 

„ „ bile-salt agar 

— 

48 j 

7 



The author strongly emphasises the value of storage as improving the quality and 
increasing the safety of the water-supply. The test for the presence of spores of the 
B. enteritidis sporogenes is not now applied to the filtered waters, as they practically 
always yield negative results. In order to obtain a rapid provisional idea of the 
quality of the water sent into consumption each day, the five minutes* oxygen 
absorption test at 80° F. is made, and a result of 0038 per 100,000 (experimentally 
arrived at) is taken as the standard which a sample should not exceed. 

The author concludes with a review of the position of the London water-supply, 
in which he states that the river waters are undoubtedly unsatisfactory in quality, 
and the judicious selection of water is becoming increasingly difficult, as the con¬ 
sumption increases while the volume of the rivers remains constant. The levelling 
effect of storage, however, renders the possibility of any sudden dangerous pollution 
a matter of less grave concern than would otherwise be the case. But it is unwise 
to abstract water from the rivers independently of its quality, and therefore the 
adoption of certain supplementary processes of purification antecedent to filtration, 
should be considered in the future. J* H. J. 
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Teb FEBBaaNG-PooiT, Bgiling-Poiot, mo Conductivity Methods. Second edition* 
.By Harry C. Jonbs. Eastern, Pa.: The Chemical Publishing Company* 
1912. Price 4s. 

The name of the author is a sufficient guarantee of the high character of fists W0£k* 
and the fact that this is die second edition shows that its publication has supplied a 
real want. The author deals with the theory of the freezing-point and boiling-point 
methods, and with their practical application to the determination of molecular weights, 
and also explains fully how these methods, as well as the conductivity method, may be 
applied to the measurement of electrolytic dissociation. Both the theoretical and prac¬ 
tical sections are clearly written, and the experimental procedure is described in such a 
manner that, with the help of the well-chosen illustrations, no one accustomed to the 
use of ordinary physical apparatus should have any difficulty in making the deter¬ 
minations. Year by year increasing demands are being made on the technical 
chemist, and operations which were formerly carried out only in the laboratories of 
colleges and other teaching institutions have now become matters of almost every¬ 
day procedure in many technical laboratories. In such laboratories, therefore, this 
little book may be found very helpful, and chemists generally will find in it, in a con¬ 
centrated form, information for which they would otherwise have to make somewhat 
extensive search. A. Ghaston . Chapman. 

Allbh’s Commercial Organic Analysis. By Davis and Sadler. Vol. VI* 
London : J. and A. Churchill. 1912. Price 21s. net. 

Corresponding roughly with VoL III., Part 2, of the last edition, this volume 
deals with amines, tar bases, the vegetable alkaloids and their preparations, and the 
plants from which they are derived. So much work has been done on the chemistry 
of these substances since 1892 that much of the book has had to be entirely rewritten, 
and the task had been advisedly, if not of necessity, placed in the hands of a number 
of workers who may be regarded as specialists in their particular subjects. 

The general plan of the old volume has been closely adhered to, but the uniformity 
of style and treatment inherent in a one man book has, to a certain extent, been lost. 
In spite of this, the changes in some of the sections—that devoted to the general 
reactions of the alkaloids—are surprisingly small, and paragraph after paragraph 
appears almost Unaltered. While the sections dealing with the toxicology of individual 
alkaloids have in most cases been rewritten or substantially added to, the treatment 
is hardly as systematic as could be desired. In some cases,-for instance, full informa¬ 
tion as to medicinal and poisonous doses is given, while, in others, it is entirely 
omitted. Although the work does not pretend to be a treatise on toxicology, the 
general processes for the separation, detection, and estimation of the highly toxic 
alkaloids when present In organic mixtures, might well have been treated at greater 
length once for all, instead of repeating the description of the preliminary treatment 
of organic remains at least four times in connection with different alkaloids. 

As regards the majority of the alkaloids, recent progress has obviously been 
made, mainly on the purely scientific side, and the chemical constitution and 
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idatioaas of these bodies has received more attention than the methods for their 
detection tod estimation. 

The commoner alkaloids, their salts, the crude drags from which they are 
obtained, and the various pbarmacopceial preparations containing them are very fully 
dealt with, and the numerous methods which have been put forward in the British 
and ether pharmacopoeias for the assay of drugs, such as opium, are described in 
ample detail, and some attempt is made to aid the reader in deciding among the 
competing processes. The sections on tea, coffee, and cocoa have, on the whole, been 
brought well up to date, and are eminently practical* They oontain, however r a somewhat 
large proportion of obsolete matter, and it comes as a shock to our ideas of the pro¬ 
gress of analytical chemistry to find that three-quarters of the analytical tables and 
of the methods of estimation still in use are, at least, ten years old, and four-fifths 
date from more than twenty years ago. 

In connection with cocoa the numerous methods for the determination of shell 
massive scant attention, and the paper of Ulrich on this subject, and also Ewer’s 
method for the determination of starch, might well have received mention. 

An innovation m the last edition is the introduction of illustrations of the 
mkroeeopKcal structure of tea and coffee. In a work of this importance such Sinatra- 
Horn may well have a place, but it is not unreasonable to expect that they should he 
pepared specially for the book, and they should certainly not be confined to two of 
the best-known substances, neglecting all those with which we are less familiar, and 
■m connection with which some plates would have been really valuable. 

A The work as a whole suffers somewhat, as is perhaps inevitable, from fee-system 
on which it is written, the authors of sense of the sections apparently not bring 
aware of what has appeared in others, so that occarionally contradictory statements 
deem , as, for instance, theobromine is said to sublime at 290° G. in the article on 
cocoa, and at Hfc) e C. in the ohapier cm the alkaloid itedi 

* Apart from these small defects, the volume as a whole presents a most useful 
and up-to-date resume of the subjects dealt-with* the type is excellent, printers*’ 
orsmsareisw, and fee iexi clear and concise- Osam H. Ohibb. 


. Tlws» Bar B. G&voh et J. Labobub. Baris: Gh. Beranger. 418 pp.-f Table 
of Contests, etc. 1912. Brice 1 f. 50. 

Hiis volume forms one of a series of “ Manuels Pratiques D*Analyses- 
, Ghinriqaes,” which is intended mainly for the guidance of official (French) analysts 
and experts, and is issued under the joint editorship of MM. Bordas mid Boox. It 
wouHbe difficult to find two experts who could write with greater experience and 
knowledge of, and authority on, French wines in general and Gironde wines in 
particular. One naturally expects from mm who combine a rare knowledge oft 
cteisky wife the ari*ef toe. wine' * f connoisseur ” something more than & in 
of- toaiytSsal methods ! and respite, an d in, fe*« regard - the 1 vtmdi: i 
i r disapfltotoant. Jfrom 1 ferir remarks on, fee, wider ob^c^ibfl vriiie 

11 analysis and on wine from a legal point of view, it is evideptfeat 
fittle sympathy wife fee narrow analytical standpoint, wfr a rik lit!™? 

genuine diffieui&es arid requirements of a gre^ ferinfitry. 




«0Q 


butoiwb 


eeriam standards are necessary, it is made equally obvious that such standards 
should be applied without prejudice and partiality, and only as the result* of a very 
wide practical experience. The authors draw attention to an interesting distinction 
between the legal definition of wine and the commercial definition. Substantially 
the French legal definition of wine is that it shall be derived exclusively from the 
fermentation of fresh grapes or of fresh grape-juice. The commercial definition of a 
satisfactory wine is that it shall be loyal ei marckand . For a wine to be loyal et 
inarchmd it must be a natural product, sufficiently well constituted, without hidden 
defects, and its organoleptic properties must be beyond reproach. Obviously this 
definition is more satisfactory than the legal one. Every wine that conform to the 
commercial definition passes the legal standard, but there may be many legal wines 
which are by no means satisfactory from the commercial, or, for the matter of that, 
from the consumer's point of view. In the first part of the work, and under the 
.general heading “ Wine from a I^gal Point of Yiew,” the authors give a resume of 
wine legislation in the most important countries, and naturally enough, the informa¬ 
tion regarding French legislation is very complete. Of particular interest to analysts 
will be the information regarding the limitations imposed by the French law on the 
•addition of substances normally present in wine and their use in wines deficient in 
regard to the same, for this is a debatable ground, and the French legislature has* 
while maintaining its general definition, not excluded the possibility of <{ ameliorat¬ 
es by reasonable means a product which would otherwise be commercially 
worthless. In this connection one may instance the permission to use, within 
<es£tam li mi ts , iarianc adds in musts which are lacking in acidity. Such musts, if 
fermented without any addition, almost invariably become the prey of undesirable 
bacteria! activity. In the second chapter the French official methods of analysis 
mb dealt with, and in the third chapter a complete scheme for analysis is set forth. 
■Criticism of analytical methods which have become standardised is liable to be mis- 
leading, but so far as such criticism is permissible, the reviewer is of opinion that 
some of fee French methods—for instance those for estimating total acidity, sugar 
and glycerol respectively—are scarcely as satisfactory as fee official German methods. 
Jn the succeeding chapter the more ordinary methods of adulteration are described, 
and methods for determining such adulteration dealt with. Following a chapter 
dealing with special wines and wine diseases we have an appendix, the first part of 
which sets out fully in chronological order fee laws and decrees constituting French 
wine legislation. The second half comprises a number of tables giving the results of 
analyses of- French wines from various districts, together wife a number of tables of 
a more special analytical character. The work contains four sheets erf micro¬ 
photographs showing various wine diseases, and seven illustrations in fee text 

P. Schibbowitz. 

L’Analyse des Yms pab Volum&tbie Phtsioo-Chimique. Par Paul Bxmm ofc 
Marcel Duboux. Lausanne: F. Bouge and Co. 186 pp.4- Table of 
tents +43 illustrations in text. 1912. Price 5 f. l? 

The title of this work scarcely does justice to its contents, for fee latter eqssta- 
fete a record of a large number of apparently most carefully conducted experiments 




EE VIEWS 


601 


bn the application of physical methods to the elucidation of analytical problems.. 
Briefly put. Professor Duioit and his colleague appear to prove most satisfactorily 
Mk the conductivity method can be employed for many and diverse quantitative* 
determinations. Much of the work here recorded appears to be unpublished, but as 
the bulk of it has appeared in journals which are not readily accessible to the analyst 
in this country, it is probable that the contents of the book as a whole will come as 
soeneiMng of a surprise to those who have not been in a position to devote special 
attention to this subject. The principle employed by the authors is that of combining 
ordinary volumetric methods with conductivity measurements, or, put very briefly, a 
noiuMou of the reagent to be employed is run in by means of a burette, and the 
alteration in conductivity of the solution containing the constituent to be determined 
is observed. In this manner curves are obtained which show distinctly the 
saturation points. It is scarcely practicable within the limits of a review to describe 
dr criticise adequately the methods or results obtained by the authors, but it may be 
sufficient to state that the mass of details set forth by the authors indicate 
clearly that determinations such as those of chlorides, sulphates, phosphates, lime,, 
total tartaric acid, total acidity, total alkalinity, ash, ammonia, and so on, may be 
carried out satisfactorily and rapidly. The control figures obtained by gravimetric 
methods, which "are given by the authors, appear to prove beyond doubt that the 
principle of the method is a reliable one. For those who have to carry out a number 


of special determinations under'routme conditions, the method appears to be an ideal 
ohe» and the work can be confidently recommended to every analyst and to those 


operations as being not only out of the common, but as one < 
result m the saving of much time. P. fkmxDsowmz. 
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Fertility and Fertiliser Hints. By J. Edward Halligan. Chemical Publishing 
Company, Easton, Pa., U.S.A London: Williams and Norgate. Price $L2§L 
Octavo volume, containing 143 pages of subject-matter, with 12 illustrations an# 
an index. The subject-matter comprises : L Chemical Elements needed by Plants, 
and the Composition of Plants. IT. Fertility of the Soil. III. Maintaining Soil Fer¬ 
tility. IV. Farm Manures. V. High-Grade Nitrogenous Materials. VI. Low-Grade 
Nitrogenous Materials and Functions of Nitrogen. VII. Phosphates. VIII. Super¬ 
phosphates : Effect of Phosphoric Acid. IX. Potash Fertilisers. X. Miscellaneous 
Fertiliser Materials. XI. Lime, Gypsum, and Green Manures. XII. Commercial 
Fertilisers. XIII. Valuation of Fertilisers. XIV. Home Mixtures. 

A Brief Laboratory Guide foe Qualitative Analysis. By Arthur E. Hill* 
PhJX Chemical Publishing Company, Easton, Pa., U.S.A. 1911. Price $1. 
Small octavo volume, containing 76 pages of matter and an index. 

Smoke: A Study of Town Air. By Julius B. Cohen, Ph.D., F.RS., Professor of 
Organic Chemistry in the University of Leeds; and A. B. Buston, B.A., B.Sc. 
London: Edward Arnold. 1912. Price 5s. net. 

Octavo volume, containing 86 pages of subject-matter, with 35 illustrations and 
an index. The subject-matter is arranged as follows: I. Solid Products of Com¬ 
bustion. II. Gaseous Impurities. III. Town Fog. IV. Dispersal of Soot. V. In¬ 
fluence of Coal Smoke upon Health. VI. Analysis and Manuring Value of Soot. 
VII. Analyses of Leeds Bainwater. VIII. The Sootfall of London. 

Lectures delivered at the Centenary Celebration of the First Commercial 
Gas Company to sell Gas as an Illumenant. Held at the Franklin 
Institute, Philadelphia, Pa., April 18 and 19, 1912. Edited and published 
by the American Gas Institute, New York City. 

Octavo volume, containing 174 pages of subject-matter, with 43 illustrations. 
The Extra Pharmacopoeia of Martindalb and Westcott. Bevised by W. Har¬ 
rison Martindale and W. Wynn Westcott. Fifteenth edition. In two 
volumes. London; H. K Lewis. 1912. Price, Vol. I., 14s, net; Vol. II., 
7s. net. 

This work has increased still further in size since the fourteenth edition appeared, 
and now fills two volumes. VoL I. contains 1,114 pages of matter, inclusive of the 
alphabetical index of subjects and posological table. There is also a Schedule of 
Poisons, and a Therapeutic Index of Diseases and Symptoms, and this iB followed 
*%y a list of poisons and their antidotes. VoL II. contains 370 pages of matter, with; 
I. Analytical Addenda to Materia Medica: Official and Non-Official II. Synthetic 
Notes: Physiological Effect in Comparison with Chemical Constitution. III. Physio¬ 
logical Standardisation, etc. IV. Mineral Water Table, with Proportions of Active 
Ingredients. V. Notes on Antiseptic Power of Chemicals. VI. Analytical Memo- 
randjA VII, Water, Milk, and Butter Analysis. VIII. Carbon Monoxide and 
Dioxide Tests. IX. Ptomaines. X. Stomach Contents, Examination, etc. XI. Bac¬ 
teriological Water Examination. XII. Action of Acids on Common Metals and 
their Oxides: A New Tabla XIII. Glossaries of Words and Phrases in Foreign 
Prescriptions in the Danish, Dutch, French, German, Italian, Portuguese, and 
Spanish Languages; Tables of Weights and Measures of Approximate Equivalent! 
Doses, and of the Metric Weights and Measures and their Equivalents in the British 
Pharmacopoeia. 






